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INTRODUCTION:  Both  gastric  choriocarcinoma  and  small  cell  carcinoma  are extremely  rare,  both
accounting  for  approximately  0.1%  of  all gastric cancers.  Therefore,  simultaneous  occurrence  of gastric
choriocarcinoma  and  small  cell  carcinoma  is  even  rarer.
PRESENTATION  OF  CASE:  An  84-year-old  Japanese  man  was referred  to our  hospital  with  the  chief
complaint  of dysphagia.  Laboratory  data  showed  iron  deficiency  anemia.  Contrast-enhanced  computed
tomography  of  the  abdomen  revealed  thickened  wall  of  the  stomach  at the  fundus  and  several  enlarged
abdominal  lymph  nodes.  Upper  gastrointestinal  endoscopy  showed  a friable  gastric  tumor  with  necrosis
in  the  gastric  cardia  extending  to the  abdominal  esophagus.  Small  cell  carcinoma  was  diagnosed  based
on  pathological  examination  of  biopsy  specimens.  The  anemia,  which  was probably  because  of  tumor
bleeding,  progressed  despite  repeated  transfusion;  therefore,  a semi-urgent  laparotomy  was  performed
to control  hemorrhage.  Finally,  total  gastrectomy  and  lymph  node  resection  were performed.  Based  on
pathological  findings,  a diagnosis  of  collision  tumor  of  choriocarcinoma  and  small  cell  carcinoma  of  the
stomach was  confirmed.
DISCUSSION: When  encountering  large  tumors  with  necrosis  or hemorrhage  in  the  stomach,  the pos-

sibility  of choriocarcinoma  component  should  be  considered.  Moreover,  when  small  cell  carcinoma
is  morphologically  suspected,  even  if slightly,  additional  immunohistochemical  staining  must  be per-
formed.
CONCLUSION:  This  report  detailed  an  extremely  rare case  of collision  tumor  of  choriocarcinoma  and  small
cell  carcinoma  of  the  stomach.

©  2017  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CC
access  article  under  t

. Introduction

Although most choriocarcinomas occur in the uterus in relation
o pregnancy, some may  occur without any relation to it, arising in

he ovary or testes and rarely in the stomach [1–3]. Small cell carci-
omas occur primarily in the lungs and rarely at extra-pulmonary
ites, including the stomach [4,5]. Both gastric choriocarcinoma and

Abbreviations: AFP, �-fetoprotein; CD56, cluster of differentiation 56; CT, com-
uted tomography; hCG, human chorionic gonadotropin; NSE, neuron-specific
nolase.
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small cell carcinoma are aggressive neoplasms and the prognoses
of these tumors are poorer than that of the common-type gastric
cancer [3,5]. Several theories have been reported to explain the
pathogenesis of gastric choriocarcinoma and small cell carcinoma.
Among them, one of the most widely accepted is the dedifferenti-
ation theory: gastric choriocarcinoma and small cell carcinoma are
proposed to arise by overgrowth and elimination of the original
adenocarcinoma [6,7].

Both gastric choriocarcinoma and small cell carcinoma are
extremely rare, both accounting for approximately 0.1% of all gas-
tric cancers [6,8,9]. Therefore, simultaneous occurrence of gastric
choriocarcinoma and small cell carcinoma is even rarer. Here, we
report such an extremely rare case. The work has been reported in
line with the SCARE criteria [10].
2. Presentation of case

An 84-year-old Japanese man  was referred to our hospital with
the chief complaint of dysphagia. The patient reported a 10-kg
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eight loss in 3 months. He was an ex-smoker of 1 pack per year for
5 years and was a social drinker. He also had a history of diabetes
ellitus, hypertension, hyperlipidemia, and angina pectoris. His

lood pressure was 108/49 mmHg, pulse was 75 beats per minute,
nd body temperature was 36.9 ◦C. Physical examination showed
o swelling of superficial lymph nodes. Laboratory data showed the
resence of iron deficiency anemia (hemoglobin, 7.3 g/dL). Tumor
arkers, including carcinoembryonic antigen and carbohydrate

ntigen 19–9, were within normal ranges, but �-fetoprotein (AFP)
evel was elevated by 166.2 ng/mL (normal level, <10 ng/mL).

Contrast-enhanced computed tomography (CT) scan of the
bdomen revealed thickened wall of the stomach at the fundus
nd several enlarged abdominal lymph nodes. Upper gastrointesti-
al endoscopy revealed a friable gastric tumor with necrosis in
he gastric cardia extending to the abdominal esophagus (Fig. 1).

icroscopic examination of the endoscopic biopsy specimens
howed solid growth of small cells with hyperchromatic nuclei
nd scant cytoplasm (Fig. 2a). Small cell carcinoma was  suspected
orphologically, and additional immunohistochemical staining

f chromogranin A, synaptophysin, cluster of differentiation 56
CD56), and neuron-specific enolase (NSE) were performed. Pos-
tive staining for chromogranin A and synaptophysin and negative
taining for CD56 and NSE in the cytoplasm of cancer cells were
oted, and a diagnosis of small cell carcinoma was  established
Fig. 2b–e).

The anemia, which was possibly because of tumor bleeding, pro-

ressed despite repeated transfusion. A semi-urgent laparotomy
as performed to control bleeding. Accumulation of serous ascites
as observed under the left diaphragm and in the pouch of Dou-

las. Exploration of the abdomen at the time of surgery revealed

ig. 2. (a) Microscopic evaluation of biopsy specimens showing solid growth of small cel
taining showing cancer cells stained positive for chromogranin A (b) and synaptophysin 

n  the cytoplasm.
Fig. 1. Upper gastrointestinal endoscopy showing a friable gastric tumor with
necrosis in the gastric cardia and extending to the abdominal esophagus.

no evidence of metastasis to the liver or peritoneum. Finally, total
gastrectomy and lymph node resection was performed.

Size of the resected tumor was 90 × 75 mm,  and it was
accompanied by necrosis and hemorrhage (Fig. 3). Microscopic
evaluation following hematoxylin–eosin staining showed that

the hemorrhagic and necrotic areas showed two histological
types: cytotrophoblastic cells with single oval nuclei and syn-
cytiotrophoblastic cells with multiple bizarre nuclei (Fig. 4a).

ls with hyperchromatic nuclei and scant cytoplasm. (b)–(e) Immunohistochemical
(c) and negative for cluster of differentiation 56 (d) and neuron-specific enolase (e)
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ig. 3. Resected tumor with accompanying necrosis and hemorrhage. Size,
0 × 75 mm.

mmunohistochemical staining revealed that the tumor stained
ositive for anti-human chorionic gonadotropin (hCG) antibody,
ut negative for chromogranin A and synaptophysin (Fig. 4b).
urthermore, tumor cells that were identical to the preoperative
iopsy specimens were noted in the tumor; these were positive
or chromogranin A and synaptophysin and negative for anti-hCG
ntibody. The tumor was thus predominantly composed of two dis-
inct components: choriocarcinoma and small cell carcinoma, with

 clear point of collision (Fig. 5); the adenocarcinoma component
as minor. Immunohistochemical staining of HER2 was  strongly
ositive for choriocarcinoma, but negative for small cell carcinoma.
urthermore, immunohistochemical staining of AFP was  negative
n all cancer cells. The resected regional lymph nodes showed no
vidence of metastasis. The resection margins were free of tumor
ells. The patient was diagnosed with a collision tumor of chorio-
arcinoma and small cell carcinoma of the stomach with a grading
f Stage IIA (T3N0M0) according to the Union for International Can-
er Control TNM classification of malignant tumors (7th edition).
horiocarcinoma generally produces hCG [6]; therefore, serum hCG

evels were postoperatively measured and were found to have
ncreased to 6.4 ng/mL (normal level, <0.1 ng/mL), whereas those

f AFP decreased to 8.0 ng/mL.

The patient’s respiration worsened on postoperative day 6, with
T scan showing ground-glass opacity and consolidation in both

ungs without obvious traction bronchiectasis. A diagnosis of acute

ig. 4. (a) Hematoxylin–eosin staining revealing that the hemorrhagic and necrotic areas
uclei  (black arrow) and syncytiotrophoblastic cells with multiple bizarre nuclei (red arrow

or  anti-human chorionic gonadotropin antibody.
Fig. 5. The tumor was predominantly composed of two  distinct components: chori-
ocarcinoma (black arrow) and small cell carcinoma (red arrow), with a clear point
of  collision.

exacerbation of interstitial pneumonia was established and steroid
pulse therapy was  initiated; however, the patient died on postop-
erative day 24 due to multiple organ failure.

3. Discussion

Collision tumors are neoplasms comprising two different histo-
logical cells that coexist in a side-by-side pattern with no transition
zone [11,12]. Gastric collision tumors are rare and usually com-
prise neuroendocrine carcinoma and adenocarcinoma, lymphoma
and adenocarcinoma, squamous cell carcinoma and adenocarci-
noma, and gastrointestinal stromal tumor and adenocarcinoma
[13]. Gastric collision tumors involving choriocarcinoma and small
cell carcinoma are extremely rare. Because our case met the above-
mentioned criteria, the patient was  diagnosed with a collision
tumor of choriocarcinoma and small cell carcinoma of the stom-
ach. To the best of our knowledge, Hirano et al. reported the first
case of simultaneous occurrence of choriocarcinoma and small cell
carcinoma of the stomach [14], and ours is the second case. We
were able to show a histologically clear point of collision between

the two  carcinomas, with distinct immunohistochemical profiles
of each component.

Choriocarcinoma is a germ cell tumor that rarely occurs in
the stomach [15]. It involves rapidly growing, highly invasive,

 were composed of two histological types: cytotrophoblastic cells with single oval
). (b) Immunohistochemical staining revealing that the tumor cells stained positive
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nd widely metastatic tumors [3,16]. As abovementioned, the
pecific findings of choriocarcinoma by hematoxylin–eosin stain-
ng are components of two histological types: single oval nuclei
cytotrophoblastic cells) and multiple bizarre nuclei (syncytiotro-
hoblastic cells), which generally have necrosis or hemorrhage.
linical presentation of choriocarcinoma is similar to that of gastric
denocarcinoma; however, the former frequently causes gastroin-
estinal bleeding because of its striking vascularity [3,6]. Endoscopy
hows that necrosis or hemorrhage is present in most patients
ith gastric choriocarcinoma [8]. In the present study, endoscopy

evealed necrosis within the large gastric tumor; however, on
he basis of pathological examination of biopsy specimens, the
atient was preoperatively diagnosed with small cell carcinoma but
ot with choriocarcinoma. When encountering large tumors with
ecrosis or hemorrhage in the stomach, the possibility of chorio-
arcinoma component should be considered and sufficient biopsy
amples should be obtained for accurate pathological examination.
n reality, the rarity of gastric choriocarcinoma makes it difficult
o precisely diagnose it preoperatively; therefore, decision of the
ptimal timing of surgery may  be more important. When large gas-
ric tumors with necrosis or hemorrhage show progressed anemia
esembling that reported in our case, a prompt decision of surgery
s necessary.

Histological diagnosis of gastric small cell carcinoma with pre-
perative biopsy is generally difficult; differential diagnosis is
alignant lymphoma, undifferentiated carcinoma, and common-

ype gastric cancer [9,17]. Reportedly, only 10.5% small cell
arcinomas are correctly diagnosed with preoperative biopsy [17].
his is possibly attributable to the challenge of distinguishing
mall cell carcinoma from poorly differentiated adenocarcinoma,
ts specific proliferation pattern under the mucosal layer, and
otential inclusion an adenocarcinoma component [4,18,19]. Small
ell carcinoma is usually diagnosed with immunohistochemical
taining of chromogranin A, synaptophysin, CD56, or NSE, but
ot with hematoxylin–eosin staining alone [19,20]. Therefore,
hen small cell carcinoma is morphologically suspected, even

f slightly, additional immunohistochemical staining of chromo-
ranin A, synaptophysin, CD56, or NSE must be performed. In the
resent study, we observed a specific morphology of small cell car-
inoma, including solid growth of small cells with hyperchromatic
uclei and scant cytoplasm, and additional immunohistochemical
ositive staining of chromogranin A and synaptophysin lead to the
iagnosis of small cell carcinoma.

Standard treatment and prognosis of gastric choriocarcinoma
nd small cell carcinoma remain unclear owing to the rarity of
he tumors [21,22]. In this case, the prognosis of collision tumor
f choriocarcinoma and small cell carcinoma of the stomach is
ot determined, because the patient died occurring severe acute

ung injury. As previously reported, curative resection and adequate
hemotherapy have been found to promote long-term survival in
astric choriocarcinoma and small cell carcinoma [5,8,16]. Both
astric choriocarcinoma and small cell carcinoma are highly aggres-
ive diseases and often spread to other organs. Kobayashi et al.
eported that curative resection could not be performed on 31 of
3 patients (58.5%) with gastric choriocarcinoma and non-curative
esection has a poorer prognosis than curative resection [8]. Fur-
hermore, Toyokawa et al. reported that curative resection could
ot be performed on 2 of 7 patients (28.6%) with gastric small cell
arcinoma and 2 of 5 patients (40.0%) with curative resection sur-
ived for more than 4 years [9]. Therefore, for achieving curative
esection, early detection might be essential in improving the prog-
osis of gastric collision tumors comprising choriocarcinoma and

mall cell carcinoma.
PEN  ACCESS
gery Case Reports 37 (2017) 216–220 219

4. Conclusion

The present report detailed an extremely rare case of colli-
sion tumor of choriocarcinoma and small cell carcinoma of the
stomach. The accumulation of prospective evidence from multiple
case reports under special protocols and performance of further
investigations is necessary to evaluate its pathogenesis and opti-
mal  treatment strategy. Learning points of this case report are 1)
when encountering large tumors with necrosis or hemorrhage in
the stomach, the possibility of choriocarcinoma component should
be considered and sufficient biopsy samples should be obtained
for accurate pathological examination and 2) when small cell car-
cinoma is morphologically suspected, even if slightly, additional
immunohistochemical staining of chromogranin A, synaptophysin,
CD56, or NSE must be performed.
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