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ABSTRACT 

Esophageal neuroendocrine carcinomas are rare, ag- 
gressive and have a poor prognosis. Combined the- 
rapy using chemotherapy, radiotherapy and/or sur- 
gery appear effective for them. Upper gastrointestinal 
endoscope of a 65-year-old male revealed a localized 
ulcerative lesion in the middle esophagus. Histology 
of biopsy specimens indicated a neuroendocrine car-
cinoma. A computed tomography showed an esopha- 
geal tumor with enlarged mediastinal lymph nodes. 
The patient was administered neoadjuvant chemo-
therapy consisting of 5-fluorouracil and cisplatin, 
which led to partial response. Subtotal esophagec-
tomy with three-field lymphadenectomy was per-
formed. Pathologically, the tumor was 25 mm and 
infiltrated the proper muscle layer. The tumor cells 
were arranged in microtubular structures, with small 
and round cells containing scanty cytoplasm, and ex-
hibited intense mitosis 51/10 HPF. They were positive 
for synaptophysin and chromogranin A, and Ki-67 
labeling index was 70% - 80%. These findings led to 
the diagnosis of neuroendocrine carcinoma of small 
cell type. The patient was administered adjuvant 
chemotherapy using cisplatin and CPT-11, and he is 
now alive disease-free at the time of this writing.  
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1. INTRODUCTION 

Neuroendocrine carcinomas (NECs) of the esophagus are 
rare, aggressive and have a poor prognosis [1,2]. Owing 
to their rarity, an optimal treatment strategy has not been 
established, and various combinations of surgery, radio-
therapy, and chemotherapy have been described [3-8]. In 
2010, the World Health Organization (WHO) proposed 

new diagnostic criteria for this disease that mainly de-
pend on the rate of cellular proliferation [9]. 

We herein report a case of esophageal NEC and re-
view the published literature on this rare disease. 

2. CASE REPORT 

A 65-year-old male presented with an esophageal cancer 
in March 2011. He had a past history of segmental gas-
trectomy for an early gastric cancer (well differentiated 
tubular adenocarcinoma) in 2007. He was a social drinker 
of alcohol and a former smoker. Upper gastrointestinal 
endoscopic examination revealed a localized ulcerative 
lesion (diameter, 3 cm) in the middle third of the esopha- 
gus, which suspiciously invaded the proper muscle layer 
(Figure 1(a)). Histologic analysis of the biopsies con-
cluded that the lesion was an NEC of the small cell type 
in view of round to spindle-shaped cells with scanty cy-
toplasm, granular nuclei, inconspicuous nucleolei and 
immunohistochemical evidence of neuroendocrine dif-
ferentiation: many cells were reactive with synaptophysin, 
chromogranin A, CD56, p53, and SSTR2a, and the Ki-67 
labeling index was 70% - 80%. A computed tomography 
scan showed an esophageal tumor with enlarged me- 
diastinal lymph nodes along the left recurrent nerve 
(#106recL) [10] (Figure 1(b)) without any abnormalities 
in the chest or abdominal space. The patient was there- 
fore staged as having T2 N1 M0 esophageal cancer ac- 
cording to the TNM/staging classification for esopha- 
geal carcinomas [11,12]. Peripheral blood showed nor- 
mal levels of all the basic biochemical parameters, in-
cluding the tumor markers: CEA 1.6 ng/mL; CA19-9 12 
U/mL; SCC 1.0 ng/mL; NSE 5.5 ng/mL. No systemic 
hormone syndromes, such as flushing or diarrhea, were 
identified. 

After obtaining informed consent, the patient was ad- 
ministered two courses of preoperative neoadjuvant che- 
motherapy consisting of 5-fluorouracil (800 mg/m2/day, 
continuous infusion on days 1 - 5) and cisplatin (80 mg/m2 
on day 1) according to the JCOG 9907 study [13]. The *Corresponding author. 
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Figure 1. Upper gastrointestinal endoscopy revealed a local-
ized ulcerative lesion (diameter, 3 cm) in the middle third of the 
esophagus, which suspiciously invaded the proper muscle layer 
(a). A computed tomography scan showed an esophageal tumor 
with enlarged mediastinal lymph nodes (arrow) along the left 
recurrent nerve (b). 

primary tumor at the esophagus and metastatic tumors in 
the lymph nodes diminished in size after the neo-adju- 
vant chemotherapy (Figure 2). In May 2011, subtotal 
esophagectomy and total gastrectomy of the remnant 
stomach with three-field lymphadenectomy were per- 
formed. Digestive continuity was reestablished using the 
right-sided colon as an esophageal substitute. Pathologi-
cally, the tumor was 25 × 15 mm in size and had a nega-
tive margin. The tumor infiltrated the proper muscle 

 
(a) 

 
(b) 

Figure 2. The primary tumor at the esophagus (a) and metas-
tatic tumors in the lymph nodes (b, arrow) diminished in size 
after neoadjuvant chemotherapy. 

layer. Microscopically, the tumor was uniform in shape 
and arranged in small microtubular structures (rosette- 
like arrangement) to form solid nests, with small-sized, 
round to cuboid tumor cells containing scanty cytoplasm 
(Figure 3(a)). The tumor cells exhibited hyperchromatic 
nuclei and intense mitosis 51/10 HPF. Lymphatic inva-
sion was widely observed and lymph node involvement 
was seen in 3/53 nodes. By immunohistochemical stain-
ing, the tumor cells were positive for synaptophysin (Fig- 
ure 3(b)), chromogranin A (Figure 3(c)), and CD56. The 

i-67 labeling index was 70% - 80% (Figure 3(d)). These K   
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Figure 3. Microscopically, the tumor was uniform in shape and arranged in small microtubular structures (rosette-like arrangement) 
to form solid nests, with small, round to cuboid-shaped tumor cells containing scanty cytoplasm. Tumor cells exhibited hyperchro-
matic nuclei and intense mitosis (×200, a). By immunohistochemical staining, tumor cells were positive for synaptophysin (b) and 
chromogranin A (c). The Ki-67 labeling index was 70% - 80% (d). 

findings led to the diagnosis of NEC of the small cell 
type according to the 2010 WHO criteria [9]. 

The postoperative course was uneventful, and the pa-
tient was discharged on the 27th day after surgery. After 
obtaining approval of the review board of the Interna-
tional University of Health and Welfare and the patient’s 
informed consent, he was administered two courses of 
postoperative adjuvant chemotherapy consisting of cis-
platin (60 mg/m2 on day 1) and CPT-11 (60 mg/m2 on 
day 1, 8, 15). After that, the patient was followed-up 
without any maintainance therapy for 8 months without 
any findings indicative of recurrence or distant metasta-
sis at the time of this writing. 

3. REVIEW OF THE LITERATURE 

Esophageal NECs are exceedingly rare. The reports in-
clude pure NEC, collision carcinoma, a composite type 

combined with squamous cell carcinoma or adenocarci-
noma, and mixed glandular or squamous differentiation 
[14-16]. A pure NEC of the esophagus is extremely rare, 
with only about 300 cases having been reported [17,18]. 
After a literature review of 199 patients by Casas in 1997 
[1], larger single-institution series have reported 9-22 
patients with an esophageal NEC [3,7,19-22]. The re-
ported frequency of these neoplasms as a proportion of 
all esophageal cancers ranges between 0.05% and 2.4% 
[1,2]. Regarding to small cell (endocrine) carcinoma, 
small cell lung cancer is a more common disease, ac-
counting for up to 20% of all primary lung cancers and it 
shares many clinicopathologic features with small cell 
esophageal carcinoma [3]. About 5% of the small cell 
carcinoma have an extrapulmonary origin, namely nasal 
cavities, larynx, esophagus, stomach, pancreas, and large 
intestine [3]. 
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Esophageal NECs are aggressive neoplasms. Patients 
with NECs often present at an advanced stage with syn-
chronous metastases, and the prognosis is poor [1,2]. 
Most esophageal NECs are large (4 - 10 cm in diameter), 
present as fungating or ulcerated masses and deeply in-
filtrate the esophageal wall. Almost all NECs occur in 
the distal half of the esophagus [1,2]. Systemic syn-
dromes with inappropriate production of hormones, such 
as a syndrome of inappropriate secretion of anti-diuretic 
hormone and a syndrome of watery diarrhea, hypokale- 
mia, and achlorhydria, have been reported [23,24]. 

Microscopically, NECs display either large cell or 
small cell features. Large cell NECs are more frequent, 
being reported in 27 out of 40 cases recently investigated, 
and are often associated with Barrett esophagus [1,2]. 
Small cell NEC of the esophagus is indistinguishable 
from its counterpart in the lung on the basis of histologi-
cal and immunohistochemical features or clinical behav-
ior. The cells may be small with dark nuclei having a 
round or oval shape and scanty cytoplasm forming solid 
sheets and nests. Results of immunohistochemistry for 
chromogranin A, synaptophysin, NCAM/CD56, B3GAT1/ 
Leu7 and neuron-specific enolase are usually positive, 
with synaptophisin being reported to be the most sensi-
tive diagnostic marker [2,20]. Exocrine hormones, such 
as serotonin and gastrin, are sometimes stained, although 
in the absence of any hyperfunctional syndrome [18]. 

Recently, the concept of this disease and its diagnostic 
criteria has changed. In the 2010 WHO criteria, neuro-
endocrine neoplasms (NENs) of the esophagus are de-
fined as neoplasms with neuroendocrine differentiation, 
including neuroendocrine tumors (NETs) and NECs 
arising in the esophagus [9]. NENs are classified into 
NET G1 (carcinoid), G2, and large and small cell NECs, 
on the basis of the level of cellular proliferation, includ-
ing the mitotic and Ki-67 indices. Synonyms for NECs 
include poorly differentiated endocrine carcinomas, high- 
grade neuroendocrine carcinoma, and small cell and 
large cell endocrine carcinomas. In the Japanese Classi-
fication of Esophageal Cancer, endocrine cell tumors are 
classified into carcinoid tumor and endocrine cell carci-
noma (small cell type and large cell type) [10]. 

In contrast to other gastrointestinal sites, there is no 
proposal for a TNM/staging classification for NECs of 
the esophagus. The relative rarity of esophageal NECs 
may account for this. For practical purposes, esophageal 
NECs may be staged according to the TNM/staging clas-
sification for esophageal carcinomas [11,12]. Despite the 
limited available statistics on survival, prognosis of eso-
phageal NEC correlates reasonably with the grade and 
stage of the disease. Better survival was reported for pa-
tients with locoregional disease than in those with distant 
metastases, if treated properly [2,3]. 

Established treatment recommendations cannot be ex-  

pected for this rare entity. For the treatment of locore-
gional disease with curative intent, esophagectomy [5,8, 
19,20,25] and/or radiotherapy [3,26,27] combined with 
adjuvant or neoadjuvant chemotherapy has been indi-
cated in the recent literature. Cisplatin, etoposide, cyclo-
phosphamide, and doxorubicin are backbone of most 
regimens for the combined chemotherapy, since chemo-
therapy for esophageal NEC is similar to that for small 
cell lung cancer, with which it shares clinicopathological 
similarities. A usual chemotherapy regimen for NEC of 
the esophagus consists of platinum doublets (including 
CPT-11 or etoposide). A randomized trial from Japan 
suggested superiority of cisplatin/irinotecan over cis-
platin/etoposide for small cell lung cancer [28]. Recently, 
the somatostatin antagonist octreotide [29] and single- 
agent amrubicin chloride [30] have shown activity 
against NECs of the gastrointestinal tract. Results of ra-
diotherapy [3-5] or surgery [6-8] alone generally have 
been disappointing and long-term survival is only rarely 
reported. 

4. DISCUSSION 

The concept of NEN and its diagnostic criteria have re-
cently changed. Cancer cells from our patient had the 
typical histological and immunohistochemical findings 
of an NEC of the small cell type, according to the 2010 
WHO criteria. In these criteria, NENs are classified into 
NETs and NECs on the basis of the mitotic and Ki-67 
indices [9]. The tumor cells exhibited intense mitosis 
51/10 HPF and the Ki-67 labeling index was 70% - 80% 
in our case, so he was diagnosed as NEC. Lymphatic 
invasion was widely observed and lymph node involve-
ment was seen in 3/53 nodes, suggesting the high-grade 
malignant nature of this tumor and showing the compati-
bility of the diagnosis. However, our patient had a local-
ized ulcerative lesion (diameter, 3 cm) in the middle 
third of the esophagus and pathologically T2 N1, indi-
cating that the NEC was found at a relatively early stage. 

At first, our patient was treated with preoperative neo- 
adjuvant chemotherapy consisting of 5-fluorouracil and 
cisplatin, which is usually used for esophageal squamous 
cell carcinomas, because there are usually various com-
ponents in such tumors and a biopsy specimen might not 
provide complete information. The partial response to 
this non-specific neoadjuvant chemotherapy was gained. 
The surgical procedure was typical for advanced eso-
phageal cancers. After the operation and confirmation of 
the histology, postoperative adjuvant chemotherapy con-
sisting of cisplatin and CPT-11, usually used for small 
cell carcinoma of the lung, was administered. After that, 
the patient lives disease-free for 8 month at the time of 
this writing. A good prognosis might be expected to 
some extent, as this patient’s tumor was a locoregional 
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one and he was administered aggressive treatment with 
combination therapies. 

In conclusion, esophageal NECs are rare and aggres-
sive. Prognosis is poor, but survival seems to be rela-
tively longer in patients with locoregional disease. Com-
bined modality therapy using platinum-based combina-
tion chemotherapy and radiotherapy and/or surgery ap-
pears effective for locoregional disease, and patients with 
extensive disease should be treated with the same che-
motherapy. We think it worth reporting a case of this rare 
disease, treated with multi-modality therapies and having 
a good prognosis expected, to increase knowledge in 
NECs involving gastrointestinal tract. 
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