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Abstract

A depressed lesion was found at a gastric angle of 76-year-
old Japanese woman by esophagogastroduodenoscopy.
Four years prior, she was diagnosed with a Helicobacter
pyilori infection but no eradication was performed. The
pathological diagnosis of biopsy specimens was signet-ring
cell carcinoma. Endoscopic submucosal dissection (ESD)
was performed. Histopathological examination of the
ESD specimen revealed proliferation of well-differentiated
tubular adenocarcinoma mimicking fundic gland cells at
the deep layer of the lamina propria mucosae. These
tumor cells expressed focally pepsinogen-I, diffusely
MUCS6, and scattered H'/K" ATPase according to immuno-
histochemistry. Therefore, we diagnosed this tumor as
gastric adenocarcinoma of fundic gland type (GA-FG).
Adjacent to the GA-FG, proliferation of signet-ring cell
carcinoma which diffusely expressed MUC 2 and MUC
5AC was observed. Intestinal metaplasia was focally
observed in the surrounding mucosa of the signet-ring
cell carcinoma. To the best of our knowledge, this is the
first case report of GA-FG with a signet-ring cell carcinoma
component. The origin of signet-ring cell carcinoma,
/.e., whether it accidentally arose from a non-neoplastic
mucosa and coexisted with the GA-FG or dedifferentiated
from the GA-FG is unclear at present. We expect the
accumulation of similar cases and further analysis to
clarify this issue.

Key words: Gastric adenocarcinoma of fundic gland type;

Endoscopic submucosal dissection; Helicobacter pylori;
Intestinal metaplasia; Signet-ring cell carcinoma
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Core tip: Gastric adenocarcinoma of fundic gland type
is a very rare variant of a well-differentiated gastric
adenocarcinoma. To the best of our knowledge, this is the
first case report of gastric adenocarcinoma of fundic gland
type with a signet-ring cell carcinoma component.

Kai K, Satake M, Tokunaga O. Gastric adenocarcinoma of fundic
gland type with signet-ring cell carcinoma component: A case
report and review of the literature. World J Gastroenterol 2018;
24(26): 2915-2920 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v24/i26/2915.htm DOI: http://dx.doi.
org/10.3748/wjg.v24.i26.2915

INTRODUCTION

Gastric adenocarcinoma showing chief cell differentiation
was initially reported by Tsukamoto et ai! in 2007.
In 2010, Ueyama et al”! reported 10 cases of gastric
adenocarcinoma showing chief cell differentiation which
expressed pepsinogen-1 (a marker for chief cells) and
proposed the concept of gastric adenocarcinoma of
fundic gland type (GA-FG). Since then, the concept of
GA-FG has been widely recognized, and reported cases
and studies have been gradually accumulated.

Because GA-FG is thought to originate from the gas-
tric mucosa of the fundic gland region without chronic
gastritis or intestinal metaplasia, it has been generally
considered that GA-FG develops without Helicobacter
pylori (H. pylori) infection®®. However, cases of GA-FG
with current H. pylori infection or post-eradiation therapy
were recently reported*?. GA-FG generally presents as
a well-differentiated adenocarcinoma with mild nuclear
atypia and is generally considered to have a low potential
for malignancy, although an extremely rare case of
advanced GA-FG showing high-grade malignancy was
reported™. To the best of our knowledge, no GA-FG case
with a poorly differentiated adenocarcinoma or signet-
ring cell carcinoma component has been reported.

We recently encountered a case of GA-FG with a
signet-ring carcinoma component which developed in a
patient with current H. pylori infection, and we report the
case as follows.

CASE REPORT

A 76-year-old Japanese woman visited a nearby clinic
complaining of a dull feeling in the stomach. Esophago-
gastroduodenoscopy (EGD) revealed a depressed lesion
at a gastric angle of the greater curvature side. She
was referred to our hospital for further examination.
She had been found to have an H. pylori infection by
a urease test four years ago, but no eradication was
performed. The depressed lesion was confirmed by an
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EGD performed at Koga Hospital 21 (Figure 1A) and
narrow band imaging (Figure 1B) showed a relatively
demarcated lesion with an irregular microsurface pat-
tern. A biopsy of the depressed lesion was performed.
Histologically, the biopsy specimens consisted of several
fragments of gastric mucosa with intestinal metaplasia.
Among the glands with intestinal metaplasia, a small
number of atypical cells showing a signet-ring-cell-like
appearance were found (Figure 1C). As these atypical
cells were positive for immunohistochemistry of pan-
cytokeratin (AE1/AE3), a pathological diagnosis of signet-
ring cell carcinoma was made (Figure 1D). Endoscopic
submucosal dissection (ESD) was performed.

Pathological findings

The ESD specimen showed a slightly depressed lesion
measuring 28 mm X 14 mm. In that lesion, a deeper
depressed lesion measuring 12 mm X 3 mm was
found. Histologically, a well-differentiated tubular adeno-
carcinoma mimicking the fundic gland cells, mainly the
chief cells, proliferated at the deep layer of the lamina
propria mucosae (Figure 2A). The tumor cells had slightly
enlarged nuclei and showed mild nuclear atypia. The
structure and differentiation toward the surfaces of the
fundic gland were significantly disturbed compared to
normal fundic glands (Figure 2B). The tumor had invaded
into the submucosal layer, and the maximum depth of
invasion was 400 um (Figure 2C). No lymphatic or ve-
nous invasion was observed. The mucosal surface was
covered with non-neoplastic foveolar epithelium.

Adjacent to the well-differentiated tubular adeno-
carcinoma mimicking fundic gland cells, proliferation of a
signet-ring cell carcinoma producing intra- and extracel-
lular mucin was observed (Figure 2A). Proliferation of
the signet-ring cell carcinoma was restricted within the
lamina propria mucosae, and no lymphatic or venous
invasion was observed. Focally, intestinal metaplasia was
observed at the mucosa surrounding the signet-ring cell
carcinoma (Figure 2A).

In immunohistochemistry, the tumor cells of well-
differentiated tubular adenocarcinoma expressed focally
(30%) pepsinogen-1 (Figure 3A), diffusely MUC6
(Figure 3B) and scattered (5%) H*/K* ATPase (Figure
3C). Therefore, we diagnosed this tumor as GA-FG.
The tumor cells of GA-FG were negative for MUC 2 but
diffusely positive for MUC 5AC (Figure 3D). Meanwhile,
the tumor cells of the signet-ring cell carcinoma were
diffusely positive for MUC 2 (Figure 3E) and MUC 5AC
(Figure 3F) but negative for pepsinogen-1, MUC6, and
H*/K* ATPase. The immunohistochemistry results are
summarized in Table 1.

Based on these HE and immunohistochemical find-
ings, we made the final diagnosis of GA-FG with a signet-
ring cell carcinoma component. The mapping based on
histology revealed that GA-FG was distributed at a slightly
depressed lesion (28 mm X 14 mm) and the signet-ring
cell carcinoma was distributed at a deeper depressed
lesion (12 mm x 3 mm) in the slightly depressed lesion
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Figure 1 Image from esophagogastroduodenoscopy. A: Depressed lesion was found at gastric angle of the greater curvature side; B: The narrow band
imaging of the EGD showed a relatively demarcated lesion with an irregular microsurface pattern; C: The biopsy specimen from the depressed lesion. Among the
glands with intestinal metaplasia, a small number of signet-ring cell carcinoma cells were found (HE; % 200). D: Signet-ring cell carcinoma cells were positive for
immunohistochemistry of pan-cytokeratin (x 200). EGD: Esophagogastroduodenoscopy.

ST

Figure 2 Pathological findings. A: Representative histological photograph of the specimens of endoscopic submucosal dissection (HE; % 50). Proliferation of gastric
adenocarcinoma of the fundic gland type (GA-FG) are observed at the deep layer of the lamina propria mucosae in the left half of the photo (blue dot line: the border
of GA-FG). Adjacent to the GA-FG, proliferation of the signet-ring cell carcinoma producing intra- and extracellular mucin is observed in the right half of the photo
(yellow dotted line: border of the signet-ring cell carcinoma). Intestinal metaplasia was observed at the mucosa surrounding the signet-ring cell carcinoma (arrows); B:
Structure and differentiation toward the surfaces of the fundic gland were significantly disturbed at the GA-FG compared to the normal fundic glands (HE; % 50). The
blue line is the border of the GA-FG and the normal fundic glands. The mucosal surface was covered with non-neoplastic foveolar epithelium. Intestinal metaplasia
cannot be observed in this photo; C: GA-FG invaded into the submucosal layer (HE; x 100).
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Table 1 Results of Immunohistochemistry

MUC 6 H+/K+ ATPase Pepsinogen- [ MUC5AC MUC2
Gastric adenocarcinoma of fundic gland type + (Diffuse) + (Scattered, 5%) + (Focal, 30%) + (Diffuse) =
Signet-ring cell carcinoma - - - + (Diffuse) + (Diffuse)

Figure 3 Photographs of immunohistochemistry. The magnifications of all photographs are X 200. The tumor cells of GA-FG expressed focally (30%) pepsinogen-
I (A), diffusely MUCBG (B), scattered (5%) H+/K+ ATPase (C), and diffusely MUC5AC (D). The tumor cells of the signet-ring cell carcinoma diffusely expressed MUC

2 (E) and MUC 5AC (F). GA-FG: Gastric adenocarcinoma of fundic gland type.

Figure 4 Mapping of the endoscopic submucosal dissection specimen
based on histology. GA-FG distributed at a slightly depressed lesion measuring
28 mm x 14 mm (red line) and signet-ring cell carcinoma distributed at a deeper
depressed lesion measuring 12 mm x 3 mm in the slightly depressed lesion (yellow
line). GA-FG: Gastric adenocarcinoma of fundic gland type.

(Figure 4).

DISCUSSION

GA-FG is a very rare variant of a well-differentiated
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gastric adenocarcinoma accounting for 1.6% of gastric
adenocarcinomas”’. GA-FGs are characterized by the
following: (1) They arise most commonly from the nor-
mal gastric mucosa of the fundic gland region without
intestinal metaplasia; (2) they are recognized as smooth
elevated or depressed lesions; (3) they often invade the
submucosal layer, while lymphatic and venous invasion
are rare; and (4) the atypia of the tumor cell is usually
mild®. The Wnt/p-catenin signal signaling pathway and
GNAS mutations are considered to contribute to the
development and progression of GA-FGI“,

Immunohistochemically, GA-FG variably express
the following biomarkers of fundic gland cells: MUC6
for mucous neck cells; H*/K* ATPase for parietal cells;
and pepsinogen-1 for chief cells. Typical cases diffusely
express pepsinogen-1 and MUC6 and show scattered
positivity for H/K* ATPase. These cases are referred to
as GA-FG of the chief cell predominant type™®. GA-FGs do
not express the intestinal-type mucin of MUC2.

The distinctive feature of present case was the co-
existence of the signet-ring cell carcinoma and GA-FG. To
the best of our knowledge, no GA-FG case which contains
signet-ring cell carcinoma has been reported. The signet-
ring cell carcinoma component in our case expressed the
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intestinal type of MUC2, and intestinal metaplasia was
focally observed in the background mucosa. In addition,
the present case had a current H. pylori infection. These
are unusual findings for GA-FG.

The origin of the signet-ring cell carcinoma is a
very interesting subject. We propose two hypotheses
regarding this issue. First, these two lesions (GA-FG and
the signet-ring cell carcinoma) may have accidentally
coexisted. Usually, GA-FGs develop at the fundic gland
in a deep layer of the gastric mucosa, and the normal
foveolar epithelium remains at the surface. In the present
case, intestinal metaplasia due to chronic inflammation
caused by the H. pylori infection was focally observed
at the surface of the mucosa. Therefore, it seems rea-
sonable that the signet-ring cell carcinoma producing
intestinal-type mucin developed at the surface of the
mucosa from the intestinal metaplasia and that GA-FG
simultaneously developed from the fundic gland of the
deep layer of the mucosa. However, the probability for
this situation to occur is considered extremely low.

The second hypothesis is that a part of the GA-FG
dedifferentiated into signet-ring cell carcinoma. Although
dedifferentiation or transformation is often observed
in various types of malignant tumors, no GA-FG case
showing dedifferentiation or transformation has been
reported. Usually, GA-FGs do not express MUC5AC,
which is a marker of the foveolar epithelium; however,
it is known that GA-FGs rarely express MUC5AC™®!,
In the present case, both the GA-FG and signet-ring
cell carcinoma expressed MUC5AC. Ueyama et a/t?
speculated that MUC5AC is only expressed in advanced
GA-FG lesions with a large diameter and massive sub-
mucosal invasion, suggesting that cell differentiation
changes from the fundic gland type to the foveolar type
during disease progression. This speculation regarding
MUCS5AC seems to support the potential for the trans-
formation of GA-FG. However, we believe it is impossible
to conclusively determine the origin of the signet-ring
cell carcinoma in the present case because of a lack of
reliable evidence.

In conclusion, we have reported the first case of GA-
FG with a signet-ring cell carcinoma component which
expressed an intestinal type of mucin. Our case had a
current H. pylori infection and showed focal intestinal
metaplasia in the background mucosa. The origin of
the signet-ring cell carcinoma is unclear at present. We
expect the accumulation of the similar cases and further
analysis of whether dedifferentiation or transformation
can really occur in GA-FG.

ACKNOWLEDGMENTS

This case was presented and discussed at the 359"
Kyushu-Okinawa slide conference. We thank the con-
ference participants for their valuable comments and
discussion. We are also grateful to the special com-
mentators at that conference, Takashi Yao (Department
of Human Pathology, Juntendo University School of
Medicine) and Kazuya Akahoshi (Department of Gastro-

Baishidenge ~ WJG | www.wjgnet.com

Kai K et a/. GA-FG with signet-ring cell carcinoma

enterology, Aso lizuka Hospital), for their valuable
comments regarding the present case.

ARTICLE HIGHLIGHTS

Case characteristics
A 76-year-old Japanese woman visited a nearby clinic complaining of a dull
feeling in the stomach.

Clinical diagnosis
Esophagogastroduodenoscopy (EGD) revealed a depressed lesion at a gastric
angle of the greater curvature side.

Differential diagnosis
The clinical diagnosis of early gastric cancer was considered by EGD findings.

Laboratory diagnosis
No specific finding was obtained by laboratory testing.

Imaging diagnosis
The narrow band imaging of EGD showed a relatively demarcated lesion with
an irregular microsurface pattern.

Pathological diagnosis

Pathological findings of endoscopic submucosal dissection (ESD) specimens
indicated the diagnosis of gastric adenocarcinoma of fundic gland type (GA-FG)
with a signet-ring cell carcinoma component.

Treatment
Only ESD was performed for treatment.

Related reports
To the best of our knowledge, no GA-FG case with a poorly differentiated
adenocarcinoma or signet-ring cell carcinoma component has been reported.

Term explanation
The term GA-FG describes gastric adenocarcinoma of fundic gland type.

Experiences and lessons
This is the first case report of GA-FG with a signet-ring cell carcinoma
component.
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