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Abstract

A 64-year-old Helicobacter pylori infection-naive woman was found to have a small (< 10 mm) depression on the
anterior wall of the upper gastric body. On white light endoscopy, the lesion appeared to be inconspicuous, whitish with
dilated vessels. 0.2% indigo carmine chromoendoscopy enable better visualization of the depression. On narrow band
imaging with magnification, the microsurface structure of the surrounding mucosa was absent and a network of tortuous
microvessels were observed within the depressed area. Endoscopic ultrasonography indicated that the tumor was
confined to the mucosa. The lesion was removed by endoscopic submucosal dissection. Histological finding of the
resected specimen revealed that carcinomatous tubules existed in the deep part of the lamina propria with minimal (300
pm) submucosal invasion which were covered with the atrophic non-neoplastic foveolar epithelium. The tumor was
diffusely positive for MUCG6 and pepsinogen-I, while it was negative for MUC5AC and H+/K+-ATPase. A diagnosis of
early stage gastric adenocarcinoma of fundic gland type (chief cell predominant type) was made.
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1 Introduction

Well differentiated gastric adenocarcinoma ordinary shows morphological phenotype that is similar to foveolar epithelium,
[1]

pyloric gland or intestinal metaplasia, but gastric adenocarcinoma that shows fundic gland differentiation is uncommon .
There were a few case reports or series of gastric parietal cell carcinoma previously 7 but differentiation of tumor
cells to parietal cells were never proven by immunostaining for H+/K+ ATPase, except for a single case of advanced
poorly differentiated carcinoma . A case of gastric adenocarcinoma with chief cell differentiation was first reported
by Tsukamoto, et al. in 2007 *). Ueyama, et al. reported ten cases and proposed gastric adenocarcinoma of fundic gland
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(chief cell predominant type) as a new entity of gastric adenocarcinoma ', Gastric adenocarcinoma of fundic gland (chief
cell predominant type) is defined as a neoplasm that mainly consists of highly differentiated columnar epithelial cells
resembling the fundic gland cells, mainly chief cells, with nuclear atypia. Although incidence of this type of cancer seems

(1]

to be low (1.6% of gastric adenocarcinoma) '), recently, several case series have been published in Japan 'Y and other

countries ">,

Although the histological characteristic of the gastric adenocarcinoma of fundic gland type is now accepted, endoscopic
features of this type of gastric adenocarcinoma have not been fully described. We report a case of gastric adenocarcinoma
of fundic gland type that was carefully analyzed with image-enhanced endoscopy before endoscopic submucosal
dissection.

2 Case report

A 64-year-old woman was found to have a small (= 10 mm) whitish depression with marginal elevation of the
surrounding mucosa in the anterior wall of the upper gastric body. Biopsy specimens from this lesion were diagnosed
as “indefinite for neoplasia”. She was referred to our endoscopy unit for further evaluation and consideration for
endoscopic treatment. She did not receive any medication. She has no family history of gastric cancer. Esophago-gastro-
duodenoscopy was carried out to re-evaluate the lesion. The surface of the background gastric mucosa was smooth and
gastric folds were preserved circumferentially in the gastric body indicating that the patient did not have chronic atrophic
gastritis. A tiny depression was noticed on the gastric fold in the anterior wall of the upper gastric body. The lesion was
observed as a whitish area with an indistinctive margin. There were also dilated vessels observed inside (see Figure 1). The
depression was contrasted with 0.2% indigo carmine chromoendoscopy (see Figure 2). On narrow band imaging (NBI)
with magnification, the microsurface structure of the surrounding mucosa appear to gradually disappear at the boundary
of the tumor and a network of tortuous microvessels were observed within the depressed area (see Figure 3). Serum
antibody test, histology and culture of biopsy specimens were negative for Helicobacter pylori infection. According to
the depressed morphology, whitish appearance with dilated vessels, and a negative Helicobacter pylori infection, an
endoscopic diagnosis of a fundic gland type gastric adenocarcinoma was made. On endoscopic ultrasound examination
using a mini-probe (UM-2R, Olympus Medical Systems, Tokyo, Japan), the lesion was observed as arising from the
second layer without any evidence of submucosal invasion (see Figure 4). Chest and abdominal computed tomography
scan revealed no local or distant metastases. We thus performed an endoscopic submucosal dissection.

Figure 1. White light image. A small depression was

observed at the anterior wall of the upper gastric
body. The lesion looked slightly whitish and dilated
vessels were noted in the close view.
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Figure 2. Chromoendoscopic image. Magnifying
chromoendoscopy contrasted the lesion further.

Figure 3. Magnifying narrow band imaging
image. Magnifying narrow band imaging showed
tortuous subepithelial capillaries in the depressed
area.

Figure 4. EUS image with mini-probe (20 MHz).
The low-echoic tumor was confined to the

mucosa.

The lesion was successfully removed en bloc. Histological examination of the resected specimen revealed carcinomatous
tubules in the deep part of the lamina propria mimicking normal fundic gland (see Figure 5) and invaded minimally
into the submucosa (see Figure 6). Immunostaining revealed the carcinomatous glands to be positive for MUC6 and
pepsinogen-I, and negative for H+/K+-ATPase and MUCS5AC (see Figure 7).
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A final diagnosis of gastric adenocarcinoma of fundic gland type (chief cell predominant type) was made. The tumor
invaded the submucosa upto 300 pm but had neither lymphatic nor venous permeation; and the horizontal and vertical
margins were clear. Therefore, the resection was regarded as curative .

Figure 5. The histological finding. The lesion demonstrated a well differentiated type adenocarcinoma proliferating in
the deep part of the lamina propria and invading minimally into the submucosa. The lesion was covered with atrophic
non-neoplastic foveolar epithelium (Hematoxylin & Eosin, x20).

Figure 6. The histological finding. The cancer
tubules mimicked fundic glands. (Hematoxylin
& Eosin, x100).

Figure 7. Immunostaining: MUCS,
MUCSAC, pepsinogen-I and ‘ 4
H+/K+-ATPase, x100 Pepsinogen-| H+/K+-ATPase
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3 Discussion

In this report, a case of a small gastric adenocarcinoma of fundic gland (chief cell predominant) type which was
demonstrated by image-enhanced endoscopy and subsequently treated successfully by ESD was described.

Gastric adenocarcinoma of fundic gland type (chief cell predominant type) frequently develops in the upper part of the
stomach in older patients . Endoscopic finding of gastric adenocarcinoma of fundic gland (chief cell predominant) type
may appear to be submucosal tumor-like (60%) or flat or depressed (40%); have a whitish hue (70%); dilated vessels with
branching architecture on the surface (50%) with non-atrophic surrounding mucosa (90%) !"*). The endoscopic appearance
of this case had typical features described above. The foveolar epithelium above the cancer tubules became atrophic
compared to the surrounding mucosa (see Figure 5) which may appear as whitish on white light endoscopy.

NBI enhances the surface structure and vascular architecture of the superficial mucosa with illumination of two specific
short wavelength lights which may improve diagnostic accuracy of superficial neoplasms "®. On NBI with magnification,
the microsurface structure of the normal mucosa gradually disappeared at the depressed area. Instead dilated subepithelial
capillaries that were connected to the thick collecting venules forming a network were visualized. Typical features of

[17], was not

presence of a demarcation line and irregular microvessel pattern that is diagnostic of early gastric cancer
visualized. Because the cancer tissue was not exposed on the surface according to the histological finding, we speculated
that the absent microsurface structure and dilated microvessels were probably “covered” by the atrophic change of the
non-neoplastic epithelium on the surface of the cancerous tissue. Accordingly, surface evaluation by magnifying NBI may

assist but may not be useful for accurate diagnosis of this type of cancer.

Choi, et al. indicated the diagnostic accuracy of conventional endoscopic findings by experienced endoscopists was
similar to that of EUS "*). Moreover, EUS sometimes overestimates tumor depth '), leading to unnecessary surgery in
some cases. Histological analysis of resected specimens provides the most accurate assessment of the tumor depth and
lymphatic or venous involvement, which define requirement for surgery. Therefore, EUS is not routinely performed
before endoscopic resection of early gastric cancer in some centers .. The fundic gland type gastric adenocarcinoma
develops in the deep part of the mucosa, and frequently invades the submucosa . In this case, the cancer tubules
proliferated in the deep part of the mucosa which was covered with non-neoplastic atrophic foveolar epithelium. It also
invaded the submucosa although only superficially. This suggests that careful pre-treatment assessment with EUS and
post-treatment histological evaluation of invasion depth are important for the gastric adenocarcinoma of fundic gland
(chief cell predominant) type.

Most of gastric cancers evolve through multiple steps with Helicobacter pylori associated superficial gastritis progressing
through atrophy with intestinal metaplasia, followed by the development of dysplasia, and finally carcinoma. Ueyama,
et al. suggested that the gastric adenocarcinoma of fundic gland (chief cell predominant) type was likely to develop in
patients with neither Helicobacter pylori infection nor atrophic gastritis ). Because Helicobacter pylori infection rate
has been declining dramatically in recent years in Japan "), incidence of this new variant of gastric cancer may increase in
the future. Therefore, recognition of typical endoscopic finding of gastric adenocarcinoma of fundic gland (chief cell
predominant) type is important for early detection of this type of cancer.
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