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Abstract
A 70-year-old man underwent endoscopy, which revealed a slightly depressed and elevated gastric cancer with suspected 
submucosal invasion of the mid gastric body. Biopsy specimens revealed differentiated tubular adenocarcinoma. We also 
detected lung and esophageal cancer and prioritized treatment of these lesions, and the patient underwent three endoscopies 
to monitor changes in gastric cancer. The tumor size and color remained unchanged; however, the marginal ridge was promi-
nent, and the depressed area was deeper on subsequent evaluation. Total gastrectomy was performed 9 months after the first 
endoscopy. Histopathological examination of the resected specimens showed muscularis propria invasion, well-differentiated 
tubular adenocarcinoma involving the superficial mucosa, and tumor cells showing clear cytoplasm and a columnar or three-
dimensional structure, between the deep mucosa and submucosa. The cells were immunopositive for Sal-like protein 4 and 
glypican 3; therefore, the patient was diagnosed with gastric adenocarcinoma with enteroblastic differentiation (GAED). This 
rare gastric cancer variant constituted approximately 70% of the entire lesion, and we observed significant lymphovascular 
invasion and lymph node metastasis. GAED is a rare histopathological subtype of gastric cancer described in recent years. 
Few cases of this tumor are reported to date; therefore, our study significantly contributes to the literature.

Keywords  Alpha-fetoprotein-producing gastric cancer · Enteroblastic differentiation · Follow up · Gastric adenocarcinoma 
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Introduction

According to the 15th edition of the Japanese Classification 
of Gastric Carcinoma, gastric cancers that were function-
ally classified as alpha-fetoprotein (AFP)-producing gastric 
cancer are currently histopathologically classified as gastric 

adenocarcinoma with enteroblastic differentiation (GAED) 
or gastric hepatoid adenocarcinoma (HAC) [1]. Reportedly, 
GAED accounts for 2.2% of all gastric cancers [2]. GAED 
is histopathologically characterized by cells with glycogen-
rich clear cytoplasm that structurally resemble fetal gastro-
intestinal epithelium. Diagnostic confirmation is based on 
immunohistochemical evaluation using a fetal gastrointes-
tinal epithelial marker. Clinically, even early-stage GAED is 
a highly malignant tumor associated with venous and lym-
phatic invasion and liver metastasis [3, 4].

We report a case of GAED in a patient who was initially 
diagnosed with conventional differentiated gastric adeno-
carcinoma and underwent 8-month follow-up for the gastric 
malignancy while he was treated for other cancers. Endo-
scopic images obtained immediately preoperatively were 
compared with initial images; therefore, in our view, this 
report makes a significant contribution to the literature.
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Case report

A 70-year-old man, who had a history of right lung cancer 
surgery at 66 years of age, underwent esophagogastroduo-
denoscopy (EGD) for the first time in 2 years for follow-
up of Helicobacter pylori (HP) gastritis; HP eradication 
was not performed. A superficial depressed and elevated 
type gastric cancer was detected in the anterior wall of the 
greater curvature of the gastric body along with superfi-
cial depressed-type esophageal cancer. The gastric lesion 
measured 30 mm in size and was irregularly depressed 
with a reddish marginal ridge (Fig.  1a, b). Biopsy of 
resected gastric and esophageal cancer specimens revealed 
moderately to well-differentiated tubular adenocarcinoma 
and squamous cell carcinoma, respectively. Endoscopic 

ultrasonography performed with a 20  MHz ultrasonic 
probe revealed deep submucosal (SM) invasion of the 
gastric (Fig. 1c) and esophageal cancer. Computed tomog-
raphy performed for detection of metastases revealed pri-
mary lung cancer involving the right upper lobe, therefore, 
we initially performed thoracoscopic right partial lung 
resection three months after initial EGD. Subsequently, the 
patient received combination chemoradiotherapy (CRT) 
comprising intravenous 5-fluorouracil and cisplatin with 
irradiation (70 Gy) for esophageal cancer five months after 
initial EGD (Fig. 2).

While he was treated for esophageal and lung cancer, the 
patient underwent two EGDs over a period of 8 months prior 
to surgery to monitor gastric cancer; second EGD conducted 
five months after initial EGD and six days before the CRT 
for esophageal cancer, third EGD conducted 12 days before 

Fig. 1   Initial endoscopic images showing findings of gastric cancer. 
a White light image showing a reddish lesion in the anterior wall 
of the midbody of the stomach. b Histopathological findings in an 
indigo carmine-stained specimen. c Narrowband imaging (NBI) did 
not reveal microvascular patterns, but irregular microsurface patterns 

were observed. However, we did not find anything specific in the NBI 
findings. d Endoscopic ultrasonography image showing a relatively 
uniform hypoechoic mass extending between the mucosa and the 
deep submucosa
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the surgery of gastric cancer. Endoscopy performed before 
the surgery revealed that the tumor was unchanged in size 
and color, although the marginal ridge was more prominent, 
and the depressed area was slightly deeper (Fig. 3a, b). We 
performed laparoscopic distal gastrectomy with D1+ (D1 
plus) lymph node dissection and Billroth-I reconstruction 
for gastric cancer, 9 months after the patient underwent the 
first EGD (Fig. 4). We did not measure preoperative serum 
AFP levels.

Histopathological examination of the resected speci-
mens showed conventional differentiated tubular adeno-
carcinoma involving the mucosal surface, and special pro-
liferating tumor cells extended between the deep mucosa 
and submucosa. These special tumor cells contained clear 
cytoplasm and formed columns and three-dimensional struc-
tures (Fig. 5a, b), suggesting features of GAED. Immuno-
histochemical evaluation showed that the cells were immu-
nonegative for AFP, immunopostiive for sal-like protein 
4 (SALL4, a fetal gastrointestinal epithelial marker), and 

partially immunopositive for glypican 3 (Fig. 6a-c). Based 
on these results, the patient was histopathologically diag-
nosed with GAED. The lesion invaded the muscularis 
propria with significant venous invasion and lymph node 
metastasis, and the clinical stage was confirmed as IIA. The 
patient was administered oral S-1 adjuvant chemotherapy. 
No recurrence was observed at his 5-month postoperative 
follow-up; however, the patient died of sepsis secondary to 
immunosuppression.

Discussion

In this report, we describe a case of GAED, which was 
monitored by performing multiple endoscopic examinations 
before the definitive diagnosis was established, because the 
patient had lung cancer and esophageal cancer at the same 
time and was the last to be treated for it.

Fig. 2   Endoscopic images showing findings of esophageal cancer, 
and CT scan showing evidence of lung cancer. a White light image of 
esophageal cancer. b Histopathological findings of esophageal cancer 

in an iodine-stained specimen. c CT image showing findings of lung 
cancer. CT computed tomography
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AFP-producing gastric cancer was first reported by Bour-
reille et al. [5] and accounts for 2.7–5.4% of all gastric can-
cers [6, 7]. This lesion is highly malignant and commonly 
metastasizes to lymph nodes or the liver [6–10]. This malig-
nancy is diagnostically challenging because AFP-producing 
gastric cancer is not always associated with high serum AFP 
levels, and tumor cells do not always show positive results 
with AFP staining. Following the development of various 
immunohistochemical markers, gastric cancer that was 
functionally classified as AFP-producing gastric cancer is 
currently histopathologically classified as GAED and HAC, 
according to the 15th edition of the Japanese Classification 
of Gastric Carcinoma [1].

Matsunou et al. first coined the term GAED for an AFP-
producing differentiated adenocarcinoma characterized by 
cells showing a glycogen-rich clear cytoplasm and structure 
resembling fetal gastrointestinal epithelium [11]. Subsequent 
studies reported that fetal gastrointestinal markers such as 

Fig. 3   Endoscopic images obtained 8  months after the first endos-
copy showing findings of gastric cancer. a The image was observed 
using a white light imaging. b The image was observed in an indigo 

carmine-stained. c Narrowband imaging showed irregular microsur-
face patterns and irregular microvascular patterns

Fig. 4   A macroscopic view of the resected surgical specimen. The 
lesion is shown by a yellow arrow
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SALL4 and glypican three were useful to diagnose GAED 
[12–14]. Murakami et al. [4] reported that “GAED is an 
adenocarcinoma composed of cells resembling the fetal gas-
trointestinal epithelium, with a pale cytoplasm, with immu-
nopositivity for AFP, glypican 3, or SALL4.” However, AFP 
production is not a prerequisite for the diagnosis of GAED; 
AFP production is observed in 45% of all GAED lesions [4].

GAED is considered as an aggressive cancer, similar to 
AFP-producing tumors and shows higher rates of lymphatic 
invasion (76% vs. 41%), venous invasion (72% vs. 31%), 
liver metastasis (31% vs. 6%), and lymph node metastasis 
(69% vs. 38%) compared with conventional differentiated 
adenocarcinoma [4]. Additionally, the mucosal surface of 
the GAED lesion is covered with a conventional differen-
tiated adenocarcinoma component; therefore, endoscopic 
images are often indistinguishable from conventional dif-
ferentiated adenocarcinoma. The clinicopathological find-
ings of GAEDs reported previously and this case are shown 
in Table 1. In the present case, the mucosal surface of the 
lesion was covered by a conventional differentiated adeno-
carcinoma; therefore, GAED could not be diagnosed pre-
operatively. Moreover, the depth of invasion reported by 
previous studies is often lesser than the actual depth of 

invasion [3]. It is speculated that this is because a stromal 
reaction is unlikely to occur in the tumor; therefore, endo-
scopic softness remains. Notably, GAED often invades the 
underlying tissues deeper than the deep mucosa where a 
conventional differentiated adenocarcinoma component 
remains, and the percentage of GAED in one gastric cancer 
lesion was observed to be 30–90% [4]. Tumor cells were 
immunonegative for AFP in our case; however, significant 
lymphovascular invasion and lymph node metastasis were 
observed. Although the cancer invaded the muscularis 
propria, the area of invasion was not large. Nevertheless, 
severe lymphovascular invasion and lymph node metastasis 
were observed; these findings were consistent with a high-
grade malignancy. A typical finding in this case was that the 
mucosal surface of the lesion showed a conventional dif-
ferentiated adenocarcinoma component. With regard to the 
development and proliferation of GAED, Kinjo et al. [15] 
hypothesized that GAED might acquire AFP-producing abil-
ity from differentiated adenocarcinoma with intestinal-type 
mucin during invasion and proliferation. However, recent 
reports have described pure GAED without the conventional 
differentiated adenocarcinoma component [16], suggesting 
de novo development of GAED from the normal gastric 

Fig. 5   Histopathological find-
ings of the resected lesion. a 
Loupe image of the gastric 
cancer. The GAED is visual-
ized between the deep mucosa 
and submucosa (represented 
by black arrows). The surface 
of the lesion is covered with 
conventional differentiated 
adenocarcinoma. b Magnified 
image of the GAED component 
showing proliferating tumor 
cells with clear cytoplasm, 
arranged in columns and three-
dimensional structures. GAED 
gastric adenocarcinoma with 
enteroblastic differentiation
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mucosa. Moreover, as shown in Table 1, there was no clini-
cal or pathological difference between AFP-negative and 
AFP-positive GAEDs. Further studies are warranted to gain 
a deeper understanding of the origin, growth, and morphol-
ogy of this malignancy.

Regarding the treatment strategy of this case, the follow-
ing discussion was held with the surgeon. First, there was a 
concern that subtotal esophagectomy and total gastrectomy, 
which involved the reconstruction of the jejunum or colon, 
would be highly invasive. The patient was also considered to 
be at higher risk for surgery because he was unable to stop 
drinking and smoking. Therefore, definitive chemoradiother-
apy (dCRT) was selected as the treatment for the esophageal 
cancer, rather than surgery. Second, surgery of lung cancer 
after dCRT for the esophageal cancer was judged to have a 
high risk of respiratory complications. Third, dCRT for the 
esophageal cancer was prioritized over surgery for gastric 
cancer, with the expectation that chemotherapy might be 

effective for gastric cancer as well. However, this factor was 
based on the fact that we had diagnosed this lesion as a con-
ventional differentiated adenocarcinoma with a tumor depth 
of up to SM, not GAED. Because of the poor prognosis of 
GAED, the treatment of gastric cancer should have been a 
priority if GAED could have been diagnosed in advance. 
Fortunately, the effect of chemotherapy might lead to the 
absence of significant changes in the endoscopic images of 
the GAED over eight-month-period.

In conclusion, we report a case of GAED, which could 
not be conclusively diagnosed preoperatively, and owing 
to comorbidities, endoscopic follow-up was performed for 
8 months. GAED is often indistinguishable from conven-
tional differentiated adenocarcinoma based on endoscopic 
images and biopsies. However, GAED has a poor prognosis. 
Therefore, further accumulation of cases describing GAED 
is essential for a better understanding of this malignancy.

Fig. 6   Immunohistochemical examination findings of the gastric adenocarcinoma with enteroblastic differentiation. a Tumor cells not stained 
with alpha-fetoprotein. b Tumor cells stained with sal-like protein 4. c Tumor cells showing partial staining with glypican three
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