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CASE REPORT
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Abstract
Neuroendocrine neoplasms, including neuroendocrine tumors (NETs) and neuroendocrine carcinomas (NECs), are rare 
epithelial tumors with a predominant neuroendocrine differentiation. Compared with NETs, NECs have been reported to 
be rarer and have a poorer prognosis. We present a rare case of small bowel NEC diagnosed using double-balloon endos-
copy (DBE) and the long-term survival accomplished via intensive therapy. DBE revealed an ulcerative tumor in the deep 
jejunum, and biopsy specimens showed large and highly dysplastic tumor cells; immuno-histological synaptophysin and 
chromogranin A tests were positive, and the Ki-67 index was more than 90%. Partial intestinal resection without complete 
lymph node dissection was performed and, postoperatively, chemotherapy was administered. The patient was observed for 
3 years after chemotherapy, and complete remission was maintained.
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Introduction

Neuroendocrine neoplasms (NENs) are fairly rare epithe-
lial tumors with a predominantneuroendocrine differentia-
tion [1]. In 2010, the WHO presented a new classification 
of NENs, where the term NENs described all tumors with 
a neuroendocrine differentiation. Furthermore, neuroen-
docrine tumors (NETs) and neuroendocrine carcinomas 
(NECs) were graded into three types, grades 1 (G1), 2 (G2) 
and 3 (G3), according to different definitions of prolifera-
tion using the mitotic count and/or the Ki-67 index [2, 3]. 
In general, both G1 and G2 NENs are considered as NETs, 
and G3 NENs are considered as NECs. Among all cases of 

NENs, NECs were reported at a lower frequency in com-
parison to NETs and they were associated with a poorer 
prognosis [4, 5].

We present a rare case of small bowel NEC diagnosed 
via double-balloon endoscopy (DBE), and the long-term 
survival accomplished with intensive therapy.

Case report

A 65-year-old healthy gentleman had been aware of gen-
eral fatigue and tarry stool for the previous 2 months. He 
was admitted to the previous hospital and presented with 
severe anemia. He had no abnormal findings detectable 
via esophagogastroduodenoscopy and colonoscopy. Con-
versely, increased wall thickness of the jejunum and mes-
enteric lymph node swelling were detected on abdominal 
computed tomography (CT) scans, and he was suspected 
to have a small intestinal malignant tumor. Thus, he was 
referred to our hospital for further investigation. He had a 
hard mass without tenderness, almost the same size as an 
egg, in the left lower abdomen.

Laboratory findings revealed severe iron deficiency ane-
mia, but his tumor markers were normal (Table 1). Abdom-
inal CT revealed irregular wall thickness (approximately, 
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50 mm in size) with multiple mesenteric lymph node swell-
ings (Fig. 1a, b).

DBE, via the per-oral approach, revealed elevated lesion 
like a submucosal tumor with ulceration in the deep jejunum 
(Fig. 2). The tumor was elastic hard and about 50 mm in 
size with a white thick coating and coagula at the surface. 
An ulcer mound could not be observed clearly, and the bor-
der line between the tumor and normal mucosa was clear 
and sharp. Therefore, GIST was first suspected, rather than 
carcinoma.

Biopsy specimens obtained via DBE showed large and 
highly dysplastic tumor cells, which proliferated with an 
alveolar structure. Immuno-histological synaptophysin and 
chromogranin A tests were positive, and his Ki-67 index was 
more than 90% (Fig. 3). According to the above histologi-
cal results, this patient was diagnosed with neuroendocrine 
carcinoma originating from the small intestine. Finally, stage 
III small intestinal NEC (as per the clinical staging accord-
ing to AJCC/UICC 2017) [6] was diagnosed. After DBE, 
capsule endoscopy was performed and total small intestine 
was observed. No other lesion was detected.

Partial intestinal resection without complete lymph node 
dissection was performed to control continuous anemia 
(Fig. 4), and postoperatively chemotherapy using CDDP 
90 mg/m2 and VP-16 70 mg was administered. No severe 
side effects were caused by chemotherapy, and after the 
completion of 10 courses, complete remission (CR) was 
accomplished (Fig. 5). Follow up CT every six months 

has been performed after chemotherapy, and CR has been 
maintained.

Discussion

Small intestinal adenocarcinomas, the most common his-
tological subtype of small bowel malignant tumors, are 
rare, accounting for 3–5% of all gastrointestinal tumors 
[7], and small intestinal NENs are regarded as even rarer. 
Ito et al. reported that the incidence rate of GI-NETs in 
2010 was estimated to be 3.51 per 100,000 people, and 
mid-gut tumors in this group were only 0.15 [8]. Further-
more, small intestinal NECs are considered as extremely 
rare. Yamaguchi et al. reported that the ratio of mid-gut 
origin tumors was 2% (6/258) in all gastrointestinal and 
pancreatic NECs [9].

Table 1   Laboratory findings

Chemical laboratory CBC
 AST 19 IU/l WBC 8300 µl
 ALT 13 IU/l Sg + St 89%
 LDH 140 IU/l Ly 6.0%
 ALP 228 IU/l Mo 4.0%
 γGT 21 IU/l Eo 1.0%
 T.bil 0.3 mg/dl Ba 0.0%
 TP 6.5 g/dl RBC 292 × 106 µl
 Alb 3.7 g/dl Hb 6.7 g/dl
 BUN 15.5 mg/dl Ht 21.3%
 Cr 0.67 mg/dl MCV 72.7 fl
 eGFR 91 ml/min MCHC 31.5 g/dl
 UA 5.4 mg/dl Plt 30.9 × 104 µl
 Na 134 mEq/l
 K 4.2 mEq/l
 Cl 108 mEq/l
 Fe 8 μg/dl
 Ferritin <10 μg/dl

Tumor marker
 CEA 2.0 ng/ml
 CA19-9 3.7 U/ml

Fig. 1   a Abdominal CT reveals irregular wall thickness of jejunum 
approximately 50  mm. b Multiple mesenteric lymph nodes with 
swelling
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On the other hand, in all NENs, NECs were reported 
to be rarer and as having a poorer prognosis than NETs 
because of rapid growth development, metastasis, and 

recurrence. Xianbin et al. reported 168 gastroenteropan-
creatic NENs, and among them small intestine NETs only 
consisted of 5 cases and no NECs were included [5]. They 

Fig. 2   Double-balloon endoscopy via the per-oral approach showed elevated lesion like a submucosal tumor with ulceration in the deep jejunum. 
The tumor was elastic hard and covered with a white thick coating and coagula at the surface

Fig. 3   a Biopsy specimens show large and highly dysplastic tumor cells, which proliferated with alveolar structure. b, c Immunohistologically, 
synaptophysin and chromogranin A were positive. d Ki-67 index was more than 90%
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also revealed that tumor type was the only independent 
prognostic factor for overall survival.

Several clinical case reports regarding small intestinal 
NECs were diagnosed by DBE or video capsule endos-
copy (VCE). However, their endoscopic findings in detail 
could not be clearly mentioned, and more, detailed treat-
ment progression was not clearly shown [10, 11]. In this 
case, detailed observation and clear image using DBE were 
obtained, and an accurate diagnosis based on biopsy speci-
mens was determined. Moreover, CR was accomplished by 
adjuvant chemotherapy and was maintained for 3 years.

In recent reports (NORDIC NEC Study), GEP-NECs rep-
resented a heterogeneous group of neoplasms, which could 
be better classified in different prognostic categories using 
both tumor morphology (well vs. poorly differentiated) and 
the Ki-67 index (< 55 or ≥ 55%). In this study, the authors 
demonstrated that patients with a Ki-67 > 55% had a higher 

response rate for platinum-based chemotherapy, but poorer 
survival rate than patients with a Ki-67 < 55%. Further-
more, the most important prognostic factor for survival was 
performance status (PS) [12]. In this case, poorly differenti-
ated large and highly dysplastic tumor cells proliferated the 
alveolar structure, and the Ki-67 index was more than 90%. 
Therefore, the prognosis of this case could be considered as 
poor. In treating advanced extra-pulmonary NEC, guidelines 
recommend chemotherapy regimens [13–15], suitable for 
small cell lung carcinoma (SCLC). Therefore, platinum-con-
taining regimens, such as etoposide (VP-16) plus cisplatin 
(VP), have been commonly used for NEC arising from the 
digestive system in clinical practice worldwide. This patient 
had no specific underlying diseases and kept a good PS. 
Therefore, adjuvant chemotherapy combining CDDP was 
continued, and subsequently lymph node metastasis was 
reduced and complete remission was obtained for 3 years.

Fig. 4   Macroscopic examina-
tion of the tumor specimen. 
The excised specimen measures 
65 × 50 mm

Fig. 5   After the 10th course of chemotherapy, complete remission (CR) was accomplished
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To the best of our knowledge, this is the first case of small 
intestinal neuroendocrine carcinoma that was diagnosed 
using DBE, in which a long survival was accomplished by 
intensive therapy. The most important factor was an accu-
rate and early diagnosis of NEC using DBE. In the future, 
this could enable minimal operations and prompt adjuvant 
chemotherapy.
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