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CASE REPORT

Long‑term survival without recurrence 
after surgery for gastric yolk sac tumor‑like 
carcinoma: a case report
Hibiki Umeda1, Satoru Kikuchi1*  , Shinji Kuroda1, Shuya Yano1, Takehiro Tanaka2, Kazuhiro Noma1, 
Masahiko Nishizaki1, Shunsuke Kagawa1, Yuzo Umeda1 and Toshiyoshi Fujiwara1 

Abstract 

Background:  Gastric yolk sac tumor (YST)-like carcinoma is extremely rare, and its prognosis is poor, because most 
patients have widespread metastases at the time of diagnosis. We report a case of gastric YST-like carcinoma with an 
adenocarcinoma component without metastases in which curative resection was performed.

Case presentation:  A 77-year-old man complaining of melena and dizziness due to anemia was diagnosed with 
poorly differentiated adenocarcinoma in the gastric cardia, with a benign ulcer in the gastric body. He underwent 
total gastrectomy with D2 lymph node dissection for the tumor. Histological examination of the resected speci-
mens revealed a mixture of reticular and glandular neoplastic components morphologically. In the reticular area, an 
endodermal sinus pattern and some Schiller–Duval bodies were confirmed. Gastric YST-like carcinoma with adeno-
carcinoma components, T2N0M0 Stage IB, was diagnosed. Immunohistochemical analysis showed that the YST was 
positive for carcinoembryonic antigen (CEA), alpha-fetoprotein (AFP) and p53. In contrast, the adenocarcinoma was 
positive for p53 and negative for CEA and AFP. The patient remained healthy as of 7 years postoperatively, with no 
recurrence.

Conclusions:  Routine medical examinations or endoscopic examinations for accidental symptom may be helpful for 
early diagnosis and good prognosis for gastric YST-like carcinoma, although the prognosis is generally poor.
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Background
Yolk sac tumors (YSTs) are germ cell tumors, which usu-
ally arise in the gonads, but can also occur in extrago-
nadal regions such as the sacrococcygeal region, the 
lungs, the anterior mediastinum, the retroperitoneum, 
and the brain. These tumors have also been reported to 
arise as a component in carcinomas with heterogeneous 
differentiation in the lungs, stomach, large intestine, gall-
bladder, pancreas, urinary bladder, and so on [1]. Gastric 

YST-like carcinoma is extremely rare, and only 19 cases 
have been reported [1–19]. Generally, gastric YST-like 
carcinoma is a highly aggressive tumor with a poor prog-
nosis, because most patients display lymph node or dis-
tant metastases at the time of diagnosis.

Here, we present a case of gastric YST with adenocar-
cinoma components that was curatively resected, obtain-
ing long-term survival without recurrence for the patient.

Case presentation
A 77-year-old man visited a previous hospital complain-
ing of melena and dizziness due to anemia. Endoscopic 
examination showed an ulcerated tumor at the gastric 
cardia, clinically suspected to represent gastric cancer 
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(Fig. 1a, b), and an ulcer at the mid-body of the stomach 
causing active bleeding (Fig. 1c). Biopsy was performed, 
and histological features of the specimen from the cardia 
were interpreted as a poorly differentiated adenocarci-
noma, while the specimen from the mid-body was a non-
neoplastic lesion. The patient was referred to our hospital. 
Computed tomography (CT) of the abdomen and pelvis 
did not show any thickening of the stomach wall indi-
cating the tumor, and no lymph node enlargement was 
found (Fig.  1d). Serum levels of carcinoembryonic anti-
gen (CEA) and carbohydrate antigen 19-9 (CA19-9) 
were normal. Blood analysis for serum alpha-fetoprotein 
(AFP) was not performed preoperatively. The patient 
underwent total gastrectomy with D2 lymph node dis-
section followed by Roux-en-Y esophagojejunostomy and 

cholecystectomy (Fig. 2a). Histopathological examination 
of the resected specimens revealed the presence of two 
microscopic patterns: an adenocarcinoma component; 
and a YST component (Fig. 2b). The tumor mostly com-
prised various areas of differentiated tubular adenocarci-
noma. However, a YST component was seen as a lace-like 
(reticular) network lined by cuboidal to flattened malig-
nant cells and papillary structures (Fig.  2c). Schiller–
Duval bodies were also sporadically present (Fig. 2d). The 
tumor had invaded the muscularis propria, but no lymph 
nodes metastasis was confirmed, and T2N0M0 Stage IB 
was diagnosed according to the Japanese classification of 
gastric carcinoma [20]. Immunohistochemical analysis 
showed that most of the YST component was positive for 
AFP, CEA and p53. The adenocarcinoma component was 

Fig. 1  a Esophagogastroduodenoscopy shows an ulcerated tumor at the gastric cardia. b Narrow-band imaging of tumor shows irregular 
microvascular and microsurface patterns with wavy micro-vessels. c Esophagogastroduodenoscopy also shows an ulcer with exposed vessel at 
the mid-body of the stomach. d Computed tomography of the abdomen and pelvis shows no thickening of the stomach wall and no lymph node 
enlargement
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positive for p53, but negative for AFP and CEA (Fig. 3). 
After the surgery, serum AFP level remained normal. The 
patient remains healthy and without tumor recurrence as 
of 7 years postoperatively.

Discussion
Gastric germ cell tumors are extremely rare; choriocarci-
noma arising in the stomach has been reported to com-
prise less than 0.1% of all gastric cancers and YST-like 
carcinoma is much rarer than choriocarcinoma [1]. The 
origin of YST arising in the stomach remains unclear. The 
main hypothesis is that YST derives from migrating germ 
cells during embryogenesis, similar to other extragonadal 
germ cell tumors [6]. This hypothesis is based on the 
fact that some pure YST-like carcinomas in the stomach 
have been reported [4, 9, 11–13, 18, 19]. However, sev-
eral reports have suggested that adenocarcinoma com-
ponents of the tumor heterogeneously transform to YST 
through aberrant differentiation, because the majority of 

gastric YST-like carcinomas are accompanied by an ade-
nocarcinoma component, as observed in the current case 
[1, 2, 12]. Moreover, Puglisi et al. [6] confirmed identical 
p53 mutations in both adenocarcinoma and YST in the 
stomach using molecular analysis, which may support 
the hypothesis that adenocarcinoma components hetero-
geneously transform to YST. We did not perform a brain 
CT and an ultrasound examination of testes to exclude 
other primary lesions of germ cell tumor. We diagnosed 
the present case as a primary gastric YST-like carcinoma, 
because this tumor accompanied with adenocarcinoma 
component.

Histologically, YST exhibits the feature of an endoder-
mal sinus tumor, including reticular, microcystic, polyve-
sicular, papillary, solid, or tubercular patterns [19]. The 
most characteristic finding is Schiller–Duval bodies, as 
glomerulus-like structures that were also detected in the 
current case. YST cells often contain hyaline droplets that 
stain positive for Periodic acid-Schiff. Serum AFP levels 

Fig. 2  a Resected specimens show Borrman type 3 tumor in the cardia (arrowheads). b–d Histological examination reveals an adenocarcinoma 
component and a yolk sac tumor (YST) component, with a reticular pattern (c) and Schiller–Duval bodies (d) are observed in YST component 
(hematoxylin and eosin staining)
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generally increase, and the cells stain positively for AFP 
immunohistochemically, because the YST cells produce 
AFP. AFP-producing gastric carcinomas are rare, report-
edly representing about 1.2% of all gastric carcinomas 
[5]. Hepatoid adenocarcinoma is the most common AFP-
producing gastric carcinoma. Hepatoid adenocarcinoma 
shows several pathological overlaps with YST, as both 
glandular and hepatocellular differentiation with AFP 
production. Schiller–Duval bodies are a salient compo-
nent distinguishing YST from hepatoid adenocarcinoma.

Twenty cases of gastric YST-like carcinoma, including 
the current case, have been reported in the medical lit-
erature and are summarized in Table  1. This pathology 
usually affects middle-aged and elderly men and 13 cases 
(65%) have also been reported to show adenocarcinoma 
components. It is difficult to expect gastric YST-like car-
cinoma endoscopically, because there are no characteris-
tic findings in gastric YST-like carcinoma. In the current 
case, irregular microvascular and microsurface patterns 
with wavy micro-vessels were observed in narrow-band 

Fig. 3  Immunohistochemical staining of the tumor shows the yolk sac tumor (YST) component is positive for alpha-fetoprotein (AFP), 
carcinoembryonic antigen (CEA) and p53. The adenocarcinoma (AC) component is positive for p53, but negative for AFP and CEA
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imaging of endoscopic examination (Fig. 1b), which were 
characteristic findings of poorly differentiated adeno-
carcinoma of stomach. YST components were immu-
nohistochemically positive for AFP in all cases, but the 
adenocarcinoma component was generally negative, as 
confirmed by the current case. Serum AFP levels were 
increased in the most cases. Serum AFP level is useful in 
the diagnosis and surveillance of gastric YST-like carci-
noma, but was only measured after surgery in the present 
case, because we did not measure routinely serum AFP 
for gastric cancer before surgery, and did not elevate at 
any point. The prognosis of patients with gastric YST-
like carcinoma is generally poor, because most patients 
have widespread metastases at the time of diagnosis, and 
most patients die within 1 year after diagnosis. We did 
not perform adjuvant chemotherapy for the present case 
according to Japanese gastric cancer treatment guidelines 
[21]. Although adjuvant chemotherapies including cispl-
atin, vinblastine, bleomycin, and etoposide according to 
germ cell tumor treatment were performed for advanced 
gastric YST-like carcinoma, they have not been shown 
improve long-term survival [5–7, 13]. The chemotherapy 
regimens for common type gastric cancer consists of ade-
nocarcinoma might be recommended if it was hypothe-
sized that adenocarcinoma components heterogeneously 
transform to YST. In the current case, gastric YST-like 
carcinoma could be detected without metastasis due to 

occasional bleeding from a gastric benign ulcer concur-
rent with gastric YST-like carcinoma although the patient 
had not undergone endoscopic examination before YST-
like carcinoma was detected.

Conclusions
A routine or endoscopic examination for accidental 
symptom may be helpful for achieving early diagnosis 
and good prognosis for gastric YST-like carcinoma, even 
though the prognosis is generally poor.
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Table 1  Summary of gastric yolk sac tumor-like carcinomas in the literature

YST yolk sac tumor, AC adenocarcinoma, CC choriocarcinoma, HC hepatocellular carcinoma, LN lymph node, S surgery, CT chemotherapy, NM not mentioned

Authors (year) Age/Sex Histology Metastasis Therapy Prognosis

Garcia (1985) 65/M YST, CC, AC Liver None Autopsy case

Motoyama (1985) 72/F YST, AC LN S Alive (3 years)

Zamecnik (1993) 88/M YST LN, Peritoneum S Died (4 weeks)

Suzuki (1999) 56/M YST, AC LN S, CT Died (6 months)

Puglisi (1999) 61/M YST, AC Peritoneum Palliative S Died (1 months)

Wang (2000) 36/M YST, AC LN CT Died (6 months)

Napaki (2004) 38/F YST, AC Liver CT, S Alive (32 months)

Kanai (2005) 87/M YST None S Died (7 months)

Singh (2007) 67/M YST, AC Liver, LN S, CT Died (2 months)

Tahara (2008) 74/M YST Liver, Lung, LN None Died (6 days)

Kim (2009) 61/M YST None S Alive (3 months)

Magni (2010) 62/M YST LN S, CT Died (1 year)

(2011) 74/M YST, CC, AC Liver, LN S, RFA, CT Alive (8 months)

Bihari (2013) 50/M YST, AC Liver None NM

Yalaza (2017) 68/F YST, AC LN S, CT Died (8 months)

Lakshmanan (2017) 75/M YST, AC, HC None S Alive (30 months)

Qureshi (2018) 52/M YST, AC LN S, CT Alive (16 months)

Mandelia (2018) 3/M YST Liver, Peritoneum CT, S Alive (5 months)

Ibrahim (2019) 86/F YST None S NM

Present case 77/M YST, AC None S Alive (7 years)



Page 6 of 6Umeda et al. surg case rep           (2021) 7:111 

Declarations

Consent for publication
The patient has provided permission for publication of these features of his 
case and the accompanying images. The identity of the patient has been 
protected.

Competing interests
None of the authors has any competing interests to declare.

Author details
1 Department of Gastroenterological Surgery, Okayama University Graduate 
School of Medicine, Dentistry, and Pharmaceutical Sciences, 2‑5‑1 Shikata‑cho, 
Kita‑ku, Okayama 700‑8558, Japan. 2 Department of Pathology, Okayama Uni-
versity Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, 
2‑5‑1 Shikata‑cho Kita‑ku, Okayama 700‑8558, Japan. 

Received: 1 April 2021   Accepted: 3 May 2021

References
	1.	 Satake N, Chikakiyo M, Yagi T, et al. Gastric cancer with choriocar-

cinoma and yolk sac tumor components: case report. Pathol Int. 
2011;61(3):156–60.

	2.	 Garcia RL, Ghali VS. Gastric choriocarcinoma and yolk sac tumor in a man: 
observations about its possible origin. Hum Pathol. 1985;16:955–8.

	3.	 Motoyama T, Saito K, Iwafuchi M, et al. Endodermal sinus tumor of the 
stomach. Acta Pathol Jpn. 1985;35:497–505.

	4.	 Zámecník M, Patriková J, Gomolcák P. Yolk sac carcinoma of the stomach 
with gastrin positivity. Hum Pathol. 1993;24:927–8.

	5.	 Suzuki T, Kimura N, Shizawa S, et al. Yolk sac tumor of the stomach with 
an adenocarcinomatous component: a case report with immunohisto-
chemical analysis. Pathol Int. 1999;49:557–62.

	6.	 Puglisi F, Damante G, Pizzolitto S, et al. Combined yolk sac tumor and 
adenocarcinoma in a gastric stump: molecular evidence of clonality. 
Cancer. 1999;85:1910–6.

	7.	 Wang L, Tabbarah HJ, Gulati P, et al. Gastric adenocarcinoma with a yolk 
sac component: a case report and review of the literature. J Clin Gastro-
enterol. 2000;31:85–8.

	8.	 Mapaki S. Combined yolk sac tumour and adenocarcinoma of the 
oesophago-gastric junction. Pathology. 2004;36:589–92.

	9.	 Kanai M, Torii A, Hamada A, et al. Pure gastric yolk sac tumor that was 
diagnosed after curative resection: case report and review of literature. 
Int J Gastrointest Cancer. 2005;35:77–81.

	10.	 Singh M, Arya M, Anand S, et al. Gastric adenocarcinoma with features of 
endodermal sinus tumor. World J Gastroenterol. 2007;35:4781–3.

	11.	 Tahara H, Hirokawa T, Oyama T, et al. Gastric yolk sac tumor complicated 
with beta-human chorionic gonadotropin-producing metastases. Intern 
Med. 2008;47:2145–9.

	12.	 Kim YS, Kim SH, Seong JK, et al. Gastric yolk sac tumor: a case report and 
review of the literature. Korean J Intern Med. 2009;24:143–6.

	13.	 Magni E, Sonzogni A, Zampino MG. Primary pure gastric yolk sac tumor. 
Rare Tumors. 2010;2(1):e10. https://​doi.​org/​10.​4081/​rt.​2010.​e10.

	14.	 Bihari C, Rastogi A, Chandan KN, et al. Gastric adenocarcinoma with yolk 
sac tumor differentiation and liver metastasis of yolk sac tumor compo-
nent. Case Rep Oncol Med. 2013. https://​doi.​org/​10.​1155/​2013/​923596.

	15.	 Yalaza M, Kafadar MT, Turkan A. Gastric cancer with adenocarcinoma 
and yolk sac tumor components: a rare entity. North Clin Istanb. 
2017;4(3):275–8.

	16.	 Lakshmanan A, Kurian A, Subramanyan A, et al. An alpha fetoprotein 
producing gastric tumor with yolk sac, hepatoid and papillary adenocar-
cinoma components. J Clin Diagn Res. 2017;11(9):ED03-05.

	17.	 Qureshi A, Al-Moundhri M, Al-Shaibi M, et al. Primary gastric yolk sac 
tumour. Sultan Qaboos Univ Med J. 2018;18(3):e383–5.

	18.	 Mandelia A, Mutt N, Lal R, et al. Yolk sac tumor of stomach: case report 
and review of literature. J Indian Assoc Pediatr Surg. 2018;23(4):232–3.

	19.	 Ibrahim A, MacDermid E, Nguyen HPT, et al. Massive pure gastric yolk 
sac tumour: a unique presentation of a rare pathology. ANZ J Surg. 
2019;89(9):E417–9.

	20.	 Japanese Gastric Cancer Association. Japanese classification of gastric 
carcinoma: 3rd English edition. Gastric Cancer. 2011;14(2):101–12.

	21.	 Japanese Gastric Cancer Association. Japanese gastric cancer treatment 
guidelines 2014 (ver. 4). Gastric Cancer. 2017;20(1):1–19.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.4081/rt.2010.e10
https://doi.org/10.1155/2013/923596

	Long-term survival without recurrence after surgery for gastric yolk sac tumor-like carcinoma: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


