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Abstract

Gastric adenocarcinoma with enteroblastic differentiation (GAED) is a very rare variant of alpha-fetoprotein-producing
gastric cancer (AFPGC). GAED is histologically characterized by cuboidal or columnar cells, which resemble those found
in the primitive gut and have clear cytoplasm. In previously reported cases, GAED exhibit more aggressive behavior, as well
as AFPGC, than conventional gastric cancer, such as marked lymphovascular invasion, lymph node metastasis, and liver
metastasis. And also GAED was usually located in a deep mucosal layer and was covered by a conventional adenocarcinoma
(CA) component. Based on these findings, GAED is considered to develop from CA during the process of tumor invasion
and proliferation. We present a very rare case of early-stage GAED achieved curatively resected via endoscopic submucosal
dissection, in which the lesion was composed of a pure enteroblastic differentiation component without a CA component.
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Introduction

Gastric adenocarcinoma with enteroblastic differentiation
(GAED) is a histologically characterized by cuboidal or
columnar cells, which resemble those found in the primitive
gut and have clear cytoplasm [1-4]. GAED is also known
as a tumor that produces alpha-fetoprotein (AFP) in serum
and within tumor. Hence, GAED is recognized as a very
rare variant of AFP-producing gastric cancer (AFPGC) [2,
4, 5]. However, some GAEDs do not produce AFP, and the
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association between GAED and AFP production is still
unclear [5, 6].

Recent studies demonstrated that Sal-like protein 4
(SALLA4) and glypican 3, which are also oncofetal protein,
are more sensitive marker for diagnosis of GAED than AFP
[3,4, 7-9].

In previously reported cases, the GAED lesions were
located in deep mucosal layers and were covered by a con-
ventional adenocarcinoma (CA) component, which suggests
that GAED might differentiate from CA during the process
of tumor invasion and proliferation [3, 4, 10, 11]. Here, we
present a very rare early-stage case of GAED, in which the
tumor was composed of a pure enteroblastic differentiation
component without a CA component. The tumor was cura-
tively resected via endoscopic submucosal dissection (ESD).

Case presentation

A 77-year-old female visited a private clinic with heartburn
and underwent esophagogastroduodenoscopy (EGD), which
revealed a depressed lesion on the greater curvature of the
gastric antrum. Biopsy specimens taken from the lesion in
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the previous hospital revealed well to moderately differen-
tiated adenocarcinoma. Thus, the patient was referred to
our hospital for endoscopic treatment. As for the Helico-
bacter pylori infection, she has previously received eradica-
tion therapy and has confirmed successful eradication. We
performed EGD again using magnifying endoscopy, which
revealed a slightly depressed lesion (O-Ilc; Fig. 1a), measur-
ing 8 mm in diameter, on the greater curvature of the gas-
tric antrum. After indigo carmine spraying, the depression
became slightly clear but the margin of the lesion was still
unclear (Fig. 1b). Magnifying endoscopy with narrow-band
imaging showed an irregular surface pattern and absent
vessel pattern with the demarcation line (Fig. 1c). These
endoscopic findings were considered this lesion was com-
patible with conventional differentiated adenocarcinoma.
There were no findings of deep submucosal invasion, such
as the convergent fold pattern or non-extension sign [12]. In
addition, computed tomography before endoscopic treatment
showed no lymph node or distant metastasis. Therefore, we
planned to perform ESD for this lesion which was preopera-
tively diagnosed a conventional differentiated gastric adeno-
carcinoma. The ESD was completed without any adverse
events and en-bloc resection was achieved. An examination
of the resected specimen revealed that macroscopically
the tumor measured 7 X3 mm and appeared as a slightly
depressed lesion (Fig. 2). A histopathological examination
showed that the tumor was limited to the intramucosal layer,
there was a tumor-free margin (Fig. 3a). High-magnification
microscopy revealed cuboidal carcinoma cells with clear
cytoplasm, which resembled the cells found in the fetal gut
(Fig. 3b). The lesion was composed of a pure GAED com-
ponent without a CA component. Immunohistochemically,
the tumor cells were negative for AFP (rabbit polyclonal,
1:200; Sigma-Aldrich, St Louis, MO, USA), but positive for
SALLA4 (clone M03; Abnova, Taipei, Taiwan) and glypican 3
(clone GC33; Roche, Basel, Swiss), which are enteroblastic

Fig. 1 Endoscopic findings. a An endoscopic examination performed
with white light revealed a slightly reddish depressed lesion, which
measured 8 mm in diameter, on the greater curvature of the gastric
antrum. b After being sprayed with indigo carmine, the depression

Fig.2 Specimen obtained after endoscopic submucosal dissection.
En-bloc resection was achieved, and the resected specimen revealed a
slightly depressed lesion

lineage biomarkers (Fig. 4a—c). D2-40 (podoplanin) and
Elastica Van Gieson (EVG) staining confirmed that there
was no evidence of lymphovascular invasion. According to
the 2014 Gastric Cancer Treatment Guidelines developed
by the Japanese Gastric Cancer Association, the lesion was
treated via curative resection and then was followed up
without additional treatment [13]. After the final diagnosis
was confirmed, a biopsy specimen was obtained from the
previous hospital and reviewed. Previous biopsy specimen
revealed cuboidal carcinoma cells with clear cytoplasm and
well to moderately differentiated adenocarcinoma (Fig. 5).
No recurrence was observed in the follow-up one year after
the ESD.

became slightly clear but the margin of the lesion was still unclear. ¢
Magnifying endoscopy with narrow-band imaging showed an irregu-
lar surface pattern and absent vessel pattern with demarcation line
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Fig.3 Histopathological findings of the resected lesion. a A histo-
pathological examination showed tumor invasion, which was limited
to the intramucosal layer, together with a tumor-free margin and the
absence of lymphovascular invasion. b High-magnification micros-
copy revealed cuboidal carcinoma cells with clear cytoplasm, which
resembled the cells found in the primitive gut

Discussion

GAED, as well as gastric hepatoid adenocarcinoma, is one
of the representative histological types of AFPGC. The first
case of AFPGC was reported by Bourreille et al. [14] in
1970, and many further cases have since been reported. In
1994, Matsunou et al. reported the histological features of
AFP-producing gastric carcinoma with enteroblastic differ-
entiation as follows.[2]: (1) the columnar carcinoma cells
primarily grow in tubulopapillary and glandular patterns;
(2) the carcinoma cells have clear cytoplasm and an oval
nucleus situated on the basal side; and (3) the clear cyto-
plasm contains abundant glycogen granules, but no mucin.
AFP production is generally considered the cells of tumors
acquire their AFP-producing ability by undergoing retrodif-
ferentiation into fetal cells.

GAED and gastric hepatoid carcinoma are also consid-
ered to acquire AFP-producing ability by retrodifferentia-
tion [2, 4]. However, some of GAED do not have the ability
to produce AFP. The association between GAED and AFP
production is still unclear. Recent studies demonstrated that
glypican 3 and SALL4, such as other enteroblastic lineage
markers, are more sensitive marker for diagnosis GAED
than AFP [4, 7-9]. Ushiku et al. are reported that glypi-
can 3 is a useful diagnostic marker for AFPGC and related
hepatoid, clear cell, and fetal variants of gastric carcinoma
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[7]. They also reported that SALL4 is a sensitive maker for
AFPGC and is especially useful for diagnosing hepatoid
gastric carcinoma [8]. Furthermore, Murakami et al. also
found that SALL4 and glypican 3 were more sensitive for
diagnosing GAED than AFP (positivity rates: 83%, 72%,
and 45% respectively) [4]. These reports suggested that
SALL4 and Grypican3 are a sensitive marker for diagno-
sis not only AFPGC but also a series of variants of gas-
tric carcinoma with retrodifferentiation such as GAED.
In our case, although AFP staining produced a negative
result, SALL4 and glypican 3 staining produced positive
results. The histogenesis of GAED still remain unclear, but
AFPGC has been reported to often consist of a mixture of
histological types [1-4, 11, 15, 16]. Kinjo et al. reported
that the histological types of AFPGC differed between the
mucosal and invasive components. Specifically, the posi-
tivity rates for CA and GAED were significantly higher in
the mucosal component than in the invasive component. In
contrast, hepatoid gastric carcinoma was only present in the
invasive component [3]. Matsumoto et al. reported cases of
early-stage GAED that were endoscopically resected, and
the mucosal component was composed of CA and GAED in
all cases [11]. Furthermore, in each case the GAED compo-
nent was localized in a deeper part of the mucosal layer, the
CA component covered the superficial mucosal layer, and
there was no evidence of GAED in the superficial mucosal
layer. Therefore, the author concluded that it is difficult to
diagnose GAED via a biopsy before endoscopic treatment
and to predict submucosal invasion by endoscopic findings.
These histological findings of previous studies suggested
that mucosal CA components differentiated into GAED
and acquired the ability to produce AFP during the process
of tumor invasion and proliferation [3, 4]. For this reason,
cases of GAED without CA components are extremely rare.
Yamada et al. reported a case of pure GAED without a CA
component [17]. The latter case was treated via ESD, but
the resected specimen revealed deep submucosal invasion.
It was suggested that the GAED might have developed de
novo in the mucosa, but it is possible that the CA compo-
nent disappeared during the process of tumor invasion and
proliferation. At present, our case was referred to our hos-
pital under a diagnosis of well to moderately differentiated
adenocarcinoma, and we did not take a biopsy sample from
the lesion during the preoperative examination because
endoscopic findings definitely demonstrated that the tumor
was an early-stage gastric cancer. We performed ESD about
1.5 months later this lesion was detected in the previous
hospital. The pathological diagnosis of the resected speci-
men by ESD was purely GAED without CA component.
After the final diagnosis was confirmed, a biopsy specimen
was obtained from the previous hospital and reviewed. Pre-
vious biopsy specimen revealed cuboidal carcinoma cells
with clear cytoplasm and well to moderately differentiated
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Fig. 4 Immunohistochemical staining of the gastric adenocarcinoma with enteroblastic differentiation. The tumor cells were negative for (a)
AFP, but positive for (b) SALL4 and (¢) glypican 3, which are enteroblastic lineage biomarkers

adenocarcinoma. This pathological finding may indicate that
the conventional adenocarcinoma in the mucosa disappeared
in a short period of time due to retrodifferentiation.

As for the relationship between GAED and Helicobacter
pylori (H. pylori) infection it has not been certain, but in
previous reports 4 GAED cases were positive for H. pylori
infection and one case was after eradication therapy [11, 17].
Our case was also after eradication of H. pylori. Based on
these things, H. pylori infection might have some role in the
development of GAED. D2-40 and EVG immunostaining
confirmed that the lesion was an intramucosal tumor and
did not exhibit lymphovascular invasion. Thus, the lesion
fulfilled the criteria for curative resection described in the
2014 Gastric Cancer Treatment Guidelines outlined by the
Japanese Gastric Cancer Association. There has been no
Fig.5 A biopsy specimen taken at the previous hospital. The biopsy recurrence in this case during the follow-up period of about
specimen was diagnosed as a gastric adenocarcinoma with entero-  one year. However, it remains unclear whether GAED can be
blastic differentiation treated like conventional gastric adenocarcinoma. Because
in previous studies, GAED as well as AFPGC, was found to
be associated with a poor prognosis because of its aggressive
behavior, such as marked lymphovascular invasion, lymph
node metastasis, and liver metastasis [4, 11, 18-21].Hence,
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even if curative resection is achieved, in cases of GAED,
careful follow-up, such as annual endoscopy and CT exami-
nation, is desirable for local recurrence and distant metasta-
sis, as with undifferentiated adenocarcinoma with curative
endoscopic resection. In conclusion, we reported a very rare
case of early-stage GAED achieved curative resection by
ESD, in which the tumor was composed of a pure entero-
blastic differentiation component without a CA component.

GAED is more aggressive behavior compared with
CA, and it is difficult to predict the submucosal invasion
via endoscopic findings. Therefore, it is important for
endoscopists to know the pathological findings and clinical
features of GAED for an accurate diagnosis.
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