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Abstract 

We report an unusual case of alpha-fetoprotein (AFP)-producing gastric carcinoma with 

enteroblastic differentiation. A 75-year-old woman was admitted to our hospital with 

occasional upper abdominal discomfort. We performed gastroscopy and observed a type 2 

tumor, primarily in the pyloric region. Histological examination of biopsies confirmed gastric 

adenocarcinoma. Based on these findings, we diagnosed gastric adenocarcinoma and 

performed laparoscopic distal gastrectomy with lymph node dissection. Histological 

examination revealed an invasive lesion composed of adenocarcinoma with a tubulopapillary 

growth pattern. Tumor cells were cuboidal in shape with characteristically clear cytoplasm 

rich in glycogen. Two regional lymph node metastases were seen microscopically. Immuno-

histochemically these cells were positive for AFP, carcinoembryonic antigen, caudal-type 

homeobox transcription factor 2 and common acute lymphoblastic leukemia antigen. The 

final diagnosis was AFP-producing gastric carcinoma with enteroblastic differentiation. 26 

months after initial surgery, the patient was readmitted to our hospital for gastrointestinal 

obstruction due to lymph node recurrence. © 2014 S. Karger AG, Basel 
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Introduction 

Alpha-fetoprotein (AFP) is a well-known tumor marker of hepatocellular carcinoma and 
germ cell tumors. Bourreille et al. [1] reported the first case of AFP-producing gastric cancer 
with liver metastasis in 1970. The tumor shows an aggressive clinical course, with frequent 
metastasis to the liver, lymph nodes and other organs. Here, we describe the clinical course 
and histopathological aspects of an unusual case of AFP-producing gastric carcinoma with 
enteroblastic differentiation, and review the relevant literature. 

Case Report 

A 75-year-old woman with a history of diabetes mellitus, hyperlipidemia and osteopo-
rosis consulted her local physician for occasional upper abdominal discomfort. She was 
referred and admitted to our hospital for evaluation and treatment. No abdominal tumor 
mass or superficial lymph nodes were palpable. Routine laboratory findings were unre-
markable, with the exception of slightly elevated serum AFP (10.5 ng/ml). Gastroscopy 
revealed a 20-mm type 2 tumor, primarily in the pyloric region. Histological examination of 
gastroscopic biopsies confirmed gastric adenocarcinoma (moderately differentiated tubular 
adenocarcinoma), but no detailed information was obtained. Barium enema confirmed a 
type 2 tumor in the pyloric region. No obvious lymph node metastasis or remote metastasis 
was observed on contrast-enhanced computed tomography (CT). 

Thus, with a provisional diagnosis of gastric adenocarcinoma, we performed laparo-
scopic distal gastrectomy with lymph node dissection. Macroscopically, the type 2 tumor was 
located near the pylorus and measured 20 × 15 mm (fig. 1a). It invaded vertically into the 
muscularis propria, and two regional lymph node metastases were observed microscopical-
ly. Histological examination demonstrated the presence of adenocarcinoma with a tubulopa-
pillary growth pattern (fig. 1b). Tumor cells were cuboidal in shape with characteristically 
clear cytoplasm. Periodic acid-Schiff (PAS) stain showed that the clear cytoplasm was almost 
filled with fine granular glycogen (fig. 1c). The tumor cells were negative in mucin in either 
alcian blue-PAS stain, but also in the immunohistochemistry for MUC2 (goblet cell mucin) or 
MUC5AC (foveolar mucin). 

Immunohistochemically, tumor cells were positive for AFP (fig. 2a), carcinoembryonic 
antigen (CEA) (fig. 2b), caudal-type homeobox transcription factor 2 (CDX2) (fig. 2c) and 
common acute lymphoblastic leukemia antigen (CD10) (fig. 2d). AFP was mainly expressed 
in the cytoplasm whereas CEA was positive in the apical surfaces of tumor cells. CDX2 was 
expressed strongly in the tumor cell nuclei. CD10 was positive in the luminal surfaces in 
some tumor cells. The tumor was immunohistochemically negative in synaptophysin, 
chromogranin A and CD56 (NCAM), though a few chromogranin A and few synaptophysin-
positive neuroendocrine cells were found scattering among clear carcinoma cells. Human 
chorionic gonadotropin was not found in tumor cells. The final diagnosis was AFP-producing 
gastric carcinoma with enteroblastic differentiation. Lymph node metastases showed similar 
histological and immunohistochemical results as the primary site.  

The patient had an uneventful postoperative course, and AFP levels normalized to 3.7 
ng/ml. She was followed without adjuvant chemotherapy because of her advanced age. 
However, 15 months after the initial surgery, serum levels of AFP increased to 279.4 ng/ml, 
and fluorodeoxyglucose positron emission tomography (FDG-PET) revealed No. 8p lymph 
node recurrence (fig. 3a). Therefore, chemotherapy combining cisplatin (CDDP) and 
etoposide (VP-16) was conducted for six courses. The size of lymph node recurrence initially 
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decreased, but she consulted our hospital for upper abdominal pain and vomiting 26 months 
after the initial surgery. A CT scan revealed gastrointestinal obstruction near the anastomot-
ic site of gastroduodenostomy due to No. 8p lymph node recurrence (fig. 3b). As it was 
difficult to continue chemotherapy, she underwent palliative gastrojejunostomy. The surgery 
temporarily restored adequate oral intake, but she received repeated blood transfusions for 
uncontrollable gastrointestinal bleeding, and serum levels of AFP increased to 8,634 ng/ml. 
29 months after initial surgery, the patient died. 

Discussion 

AFP was initially identified in the human fetus and is normally produced in the fetal liver 
and yolk sac [2]. AFP is also an important marker for the detection of hepatocellular 
carcinoma and yolk sac tumors, and there have been numerous reports on patients with 
AFP-producing gastric carcinoma [3–7]. However, such tumors are rare, accounting for 2.7–
5.5% of gastric cancer [4, 8], and the overall 5-year survival rate is 11.6–28.4%, which is 
poor in comparison with AFP-negative gastric carcinoma (45.0–52.8%) [3, 4, 8]. A review of 
270 patients with AFP-producing gastric carcinoma revealed that the tumors are character-
ized by frequent serosal invasion (75%), lymph node metastasis (83%), liver metastasis 
(33%), stage III or IV disease (75%) and noncurative surgery (48%). Furthermore, survival 
is influenced by serum AFP levels, tumor size, serosal invasion, lymph node metastasis and 
liver metastasis, but independent prognostic factors are operative curability (curative vs. 
noncurative) and stage of disease (I, II vs. III, IV) [3]. 

The criteria for diagnosing AFP-producing gastric carcinoma depend on positive stain-
ing of primary lesions by immunohistochemical methods. Serum AFP levels are an uncertain 
factor. Several diseases, such as hepatitis, liver cirrhosis and hepatocellular carcinoma, also 
give high levels of serum AFP that are not related to gastric lesions. On the other hand, 
normal serum AFP levels alone cannot exclude an AFP-producing tumor; the incidence of 
AFP-producing early gastric carcinoma with normal serum levels is 0.54% [8]. 

Kodama et al. [9] studied 35 cases of gastric cancer associated with high serum AFP 
levels and found two histological features associated with immunohistochemical positivity 
for AFP – papillotubular carcinoma with clear cytoplasm and medullary carcinoma 
resembling hepatocellular carcinoma. They also reported that these two types of carcinoma 
usually showed mixed growth in the same tumor. In 1985, Ishikura et al. [10] proposed a 
new clinicopathological entity, hepatoid adenocarcinoma of the stomach, which produces 
large amounts of AFP and has morphologically and immunohistochemically distinct foci of 
hepatoid differentiation. In 1994, Matsunou et al. [11] reported two cases of AFP-producing 
gastric carcinoma with enteroblastic differentiation (AFP-producing clear cell gastric 
carcinoma), and the tumor characteristics were as follows: (1) columnar carcinoma cells 
growing primarily in tubulopapillary and glandular patterns; (2) abundant glycogen, but no 
mucin production in the clear cytoplasm; (3) gut hormone-containing cells scattered among 
clear carcinoma cells; (4) carcinoma cells producing oncofetal glycoproteins such as AFP and 
CEA; (5) ultrastructurally, carcinoma cells showing well-developed microvilli with core 
filaments, whose rootlets formed occasional terminal webs, consistent with absorptive 
epithelium of fetal intestine or enteroblastic differentiation. 

Based on a study of nine cases of AFP-producing gastric carcinoma, Motoyama et al. [12] 
proposed that AFP-producing gastric carcinomas should be divided into three subtypes: (1) 
hepatoid type, (2) yolk sac type and (3) fetal gastrointestinal type. One case that was 
morphologically classified as fetal gastrointestinal type showed moderately differentiated 
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tubular adenocarcinoma. Some tumor cells had clear cytoplasm, in which considerable levels 
of glycogen were identified. Serum AFP levels were relatively low. The fetal gastrointestinal 
type was thought to be equivalent to AFP-producing gastric carcinoma with enteroblastic 
differentiation [11]. 

To our knowledge, only two cases have been reported as AFP-producing gastric carci-
noma with enteroblastic differentiation [11]. However, we found several reports on AFP-
producing gastric carcinomas that were equivalent to AFP-producing gastric carcinoma with 
enteroblastic differentiation [12, 13]. Morphologically, all cases of these tumors contained 
cells with clear cytoplasm and tubule formation. 

As a new finding, CDX2 was expressed strongly in the tumor cell nuclei of the present 
case. CDX2 is an intestine-specific transcription factor that regulates both proliferation and 
differentiation of intestinal epithelial cells. CDX2 is expressed in intestinal-type gastric 
neoplasia [14]. The enterocytic nature of tumor cells was also suggested by the immuno-
histochemical evidence that some tumor cells expressed CD10 in the luminal surfaces. CD10 
is a glycoprotein localized preferentially in the brush border of intestinal epithelium. 

Serum AFP levels were slightly elevated in the present case (10.5 ng/ml). Similarly, 
serum AFP levels were relatively low in the two cases of AFP-producing gastric carcinoma 
with enteroblastic differentiation reported by Matsunou et al. [11] (21.5 ng/ml and 371.7 
ng/ml) and in a case of fetal gastrointestinal AFP-producing gastric carcinoma reported by 
Motoyama et al. [12] (120 ng/ml). Although further studies are necessary to confirm this, the 
present case suggests that serum AFP levels are not high in this disease. However, serum 
AFP levels will be elevated when tumor cells metastasize to other organs. In fact, serum AFP 
levels increased significantly to 279.4 ng/ml when lymph node recurrence was detected 15 
months after initial surgery, and serum levels of AFP increased to 8,634 ng/ml 28 months 
after initial surgery. 

In the present case, gastrointestinal obstruction due to solitary lymph node recurrence 
was detected. To our knowledge, there have been no reports on gastrointestinal obstruction 
due to solitary lymph node recurrence by AFP-producing gastric carcinoma. 

In summary, we have reported a case of gastrointestinal obstruction due to solitary 
lymph node recurrence of AFP-producing gastric carcinoma with enteroblastic differentia-
tion. Further investigations are needed in order to establish optimal treatment approaches 
for this unusual tumor. 
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Fig. 1. a Gross appearance of the surgical specimen. The type 2 tumor was located near the pylorus. b 

Hematoxylin-eosin staining confirmed the presence of adenocarcinoma with a tubulopapillary growth 

pattern (×70). c PAS stain showed that the clear cytoplasm was almost filled with fine granular glycogen 

(×280). 
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Fig. 2. a Tumor cells were positive for AFP, which was mainly expressed in the cytoplasm of tumor cells 

(×70). b Tumor cells were positive for CEA, which was mainly expressed in the apical surfaces of tumor 

cells (×70). c CDX2 was expressed strongly in the tumor cell nuclei (×70). d CD10 was positive in the 

luminal surfaces in some tumor cells (×140). 

 

 

 

Fig. 3. a FDG-PET confirmed No. 8p lymph node recurrence. b CT revealed gastrointestinal obstruction 

near the anastomotic site of gastroduodenostomy due to No. 8p lymph node recurrence. 
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