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Abstract:

We herein report two patients with early-stage autoimmune gastritis who did not exhibit complete atrophy.
Endoscopic examinations showed no manifestations of severe atrophic gastritis, but revealed a mosaic pattern
with slight swelling of the areae gastricae restricted to the corpus in both patients. In the patient in case 2,
upper gastrointestinal barium X-ray radiography revealed a slightly protruded irregular areae gastricae
throughout the gastric body, except for in the antrum. Our findings emphasize the need for clinicians to rec-
ognize that autoimmune gastritis might be present in the absence of severe atrophic gastritis; this can aid in
the identification of the early stages of autoimmune gastritis.
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Introduction

Autoimmune gastritis (AIG) is a chronic inflammatory
disease of the stomach that may remain asymptomatic for
many years before progression to gastric atrophy (1, 2). To
our knowledge, there have been few reports concerning en-
doscopic analyses of patients with AIG who do not exhibit
complete atrophy, as most of these patients have not been
clearly diagnosed. Recently, multiple pseudopolyps were re-
ported as a characteristic endoscopic finding in patients with
early-stage AIG (3).

We herein report two patients with early-stage AIG who
exhibited different manifestations from previous reports. In
particular, we present the endoscopic and upper gastrointes-
tinal barium X-ray radiography (UGI-XR) images of pa-
tients with early-stage AIG.

Case Reports

Case 1

A 40-year-old woman underwent upper gastrointestinal
endoscopy for screening purposes. Six months prior to
screening, she had been diagnosed with adult-onset type 1
diabetes mellitus. She was receiving insulin therapy for type
1 diabetes mellitus but had not been prescribed proton-pump
inhibitors.

An endoscopic examination revealed a small hyperplastic
polyp on the greater curvature of the corpus with slightly
thickened and edematous mucosa (Fig. 1a). Polygonal areae
gastricae surrounded by a reticular border in a mosaic-like
pattern were observed on the greater curvature of the gastric
body and fundus (Fig. 1b, c). These findings, including
slight swelling of the areae gastricae, were confirmed using
the indigo carmine method (Fig. 1d, e). Near-focus mode (x
45 optical magnification) with narrow-band imaging facili-
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Figure 1.

Endoscopic findings in the patient in case 1. a) Non-atrophic mucosa and a small hyper-

plastic polyp were present in the greater curvature of the corpus. b, c¢) Polygonal areae gastricae sur-

rounded by a reticular border in a mosaic-like pattern were observed. d, ¢) Endoscopic image of the

corpus with 0.2% indigocarmine chromoendoscopy. A mosaic pattern was clearly visible. f) Magni-

fied narrow-band imaging of the corpus. A slightly enlarged, round pit was seen. g) Non-atrophic

mucosa, with multiple depressed lines mimicking cracked mucosa, were present on the lesser curva-

ture of the corpus. h) Narrow-band imaging of the lesser curvature. Multiple depressed lines were

visible. i) Normal antrum.

tated visualization, revealing slightly enlarged and rounded
pits (Fig. 1f). On the lesser curvature of the stomach, swel-
ling of the areae gastricae was not evident, and multiple
slightly depressed lines were present (Fig. 1g). These find-
ings were further clarified by narrow-band imaging
(Fig. 1h). In contrast to these mucosal changes in the cor-
pus, the antrum mucosa was completely normal (Fig. 1i). A
histopathological examination of tissue taken from the an-
trum revealed no atrophy or inflammation (Fig. 2a), while
biopsy specimens from the greater curvature of the gastric
corpus exhibited uneven infiltration of plasma cells and lym-
phocytes involving the full thickness of the lamina propria
(Fig. 2b). Biopsy specimens from the lesser curvature of the
corpus showed focal infiltration of plasma cells and lympho-
cytes; these findings suggestive of early-stage
AIG (4, 5). Intact parietal cells exhibited pseudohypertrophy,
including parietal cell protrusion with slight oxyntic gland

were

dilatation (Fig. 2c).

Immunohistochemical staining revealed that the infiltrat-
ing lymphocytes cells mainly comprised CD4+ T cells. H+K
+ -ATPase staining showed that parietal cells remained in
some areas, whereas they were completely absent from other
areas, even in tissue from the same biopsy specimen
(Fig. 2d). Chromogranin A staining demonstrated that
enterochromaffin-like (ECL) cells were more abundant in ar-
eas where parietal cells had disappeared than in others
(Fig. 2e); in the disappeared areas, linear hyperplasia of
ECL cells could be observed, comprising five adjacent ECL
cells lining the glandular neck region (Fig. 2f). These find-
ings suggested the focal destruction of oxyntic glands.

A serological examination showed that the anti-parietal
cell autoantibody titer was high (1:640), the gastrin level
was 894 pg/mL (normal level: <200 pg/mL), and anti-
Helicobacter pylori 1gG antibodies were <3 U/mL (normal
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Figure 2.

Histopathological findings from various parts of the stomach in the patient in case 1. a)

Tissue taken from the antrum. No inflammation or atrophy was present. b) Tissue taken from the
greater curvature of the corpus. Lymphocytes and plasma cells were present in deeper, glandular

tissue. c) Tissue taken from the lesser curvature of the corpus. Focal lymphocytic destruction of fun-

dic glands was present in deeper tissue. Slight dilatation of oxyntic glands was observed, with parietal
cell protrusion. d,e) Immunohistochemical staining for H+/K+ATPase and Chromogranin A. Parietal
cells were lost on the left side (red square) but remained on the right side (blue square). ECL cells
were more abundant in regions without parietal cells than in those with parietal cells (red square). f)
Immunohistochemical staining for chromogranin A. Linear ECL cell hyperplasia was present (ar-

rows).

level: <10 U/mL). These findings supported a diagnosis of
active, early-stage AIG without complete atrophy.

Case 2

A 35-year-old woman began undergoing double-contrast
UGI-XR as part of an annual health screening. She had no
relevant previous history and was not taking any medica-
tions (e.g. proton-pump inhibitors). She had never received
eradication therapy for H. pylori. During the initial screen-
ing, UGI-XR revealed slightly enlarged irregular areae gas-
tricae throughout the gastric body; however, the folds were
not enlarged, and the areae gastricae could not be detected
on the antrum (Fig. 3).

Six years later (at 41 years old), the patient underwent
upper gastrointestinal endoscopy. This endoscopic examina-
tion revealed edematous mucosa accompanied by slight
swelling of the areae gastricae, with erythema restricted to
the corpus (Fig. 4a, b). These findings were confirmed using
the indigo carmine method (Fig. 4c). Notably, there was no
swelling of the areae gastricae in the antrum (Fig. 4d). To
determine the cause of gastritis in this patient, tissues were
taken from the gastric corpus.

A histopathological assessment revealed oxyntic mucosa
with lymphocytes in deeper tissue (Fig. 5a). Immunohisto-

chemical staining demonstrated reductions in parietal cell
populations (Fig. 5b, c¢); linear hyperplasia of ECL cells was
also evident (Fig. 5d, e). An immunohistochemical analysis
did not reveal H. pylori. The patient was suspected of hav-
ing AIG; thus, serological examinations were performed. A
serum analysis revealed a high level of gastrin (1,804 pg/
mL, normal level: <200 pg/mL) and a high anti-parietal cell
autoantibody titer (1:160). Serum anti-H. pylori 1gG anti-
body, fecal H. pylori antigen, and urea breath test findings
were negative. These results supported a diagnosis of active
AIG without complete atrophy.

Discussion

Atrophic gastritis is a process involving chronic inflam-
mation of the stomach gastric mucosa that leads to the loss
of gastric glandular cells and their eventual replacement by
intestinal and fibrous tissues (1). Typical endoscopic find-
ings are as follows: advanced corpus dominant mucosal at-
rophy, hyperplastic polyps, remnant oxyntic mucosa, and
sticky adherent dense mucus (6, 7). These manifestations are
only observed when extensive atrophy of the corpus is pre-
sent (i.e., in advanced-stage AIG). Although sustained active
gastritis results in atrophic gastritis, clinicians rarely observe
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Figure 3. Double-contrast upper gastrointestinal barium X-ray radiography findings in the patient
in case 2. a) Full view of the stomach. b) Magnified image of the corpus (black square area on the right
side in panel a). ¢) Magnified image of the antrum (black square area on the left side in panel a).

Figure 4. Endoscopic findings in the patient in case 2. a, b) Non-atrophic mucosa, with a mosaic

pattern, slight swelling of the areae gastricae, and erythema were present in the corpus. ¢) A mosaic

pattern was clearly visible by 0.2% indigocarmine chromoendoscopy. d) Normal antrum.

endoscopic changes in active AIG.

In the two patients described in this report, we observed
swelling of the areae gastricae that was restricted to the cor-
pus, such that the antrum was spared. In the patient in case
1, an endoscopic examination revealed a thick, shiny mu-
cosa on the greater curvature. On closer observation, a mo-
saic pattern was evident in the greater curvature of the gas-

tric body and fundus. The lesser curvature initially appeared
almost normal, but detailed observation revealed multiple
depressed lines resembling gastric cracked mucosa. Notably,
gastric cracked mucosa is a reported proton-pump inhibitor-
associated mucosal change; a histological analysis of such
mucosa has revealed parietal cell protrusion and oxyntic
gland dilatation (8). In tissues taken from the lesser curva-
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Figure 5. Histopathological findings from the corpus in the patient in case 2. a) Lymphocytes and
plasma cells were evident in deeper, glandular tissue. b, ¢) Immunohistochemical staining for H+/
K+ATPase. There were only a few remaining parietal cells (black arrows). d, ¢) Immunohistochemi-
cal staining for Chromogranin A. Linear ECL cell hyperplasia was evident (red arrow).

ture, remnant oxyntic glands showed mild dilatation with
parietal cell pseudohypertrophy. The endoscopic findings
may be comparable, due to the histological similarity of pa-
rietal cell pseudohypertrophy and oxyntic gland dilatation.
In this patient, tissues taken from the greater curvature ex-
hibited a greater degree of inflammation than those from the
lesser curvature.

In the patient in case 2, the swelling of the areae gastricae
was slightly more obvious than in the patient in case 1, in-
cluding greater prominence and erythema. Six years prior to
the most recent screening, UGI-XR findings had already
shown polygonal swelling of the areae gastricae restricted to
the corpus, suggesting that AIG had been present at that
time. These two separate imaging analyses showed minimal
or no gastric mucosal changes over the course of six years.
Because AIG is asymptomatic, it is difficult to determine the
timing of the onset; thus far, little is known regarding the
natural history of the disease. Data regarding a large number
of patients is needed to clarify the natural course and inter-
val until progression of atrophy.

It is very difficult to distinguish between H. pylori-active
gastritis (9, 10) and active AIG when only the corpus is ob-
served. A careful assessment of the antrum is required to
distinguish between these two types of gastritis. H. pylori

gastritis is most intense in the antrum and typically develops
in the corpus (11). An autoimmune reaction in which CD4+
T cells target gastric H+/K+ adenosine triphosphatase (AT-
Pase) leads to the destruction of parietal cells (12), which
are unique cells in the corpus and fundus glands; therefore,
swelling of the areae gastricae, a change that occurs in pa-
tients with gastritis, is observed only in the gastric body (ex-
cluding the antrum). Because of the persistent gastritis in
these two patients, they are expected to eventually present
with severe corpus-dominant atrophic gastritis, which is a
typical endoscopic manifestation of AIG.

Recently, Kotera et al. reported that multiple reddish
pseudopolyps were an endoscopic finding in patients with
early-stage AIG (3). Our endoscopic findings differed from
the findings of Kotera et al. In the patient in case 1, no red-
ness was present, the areae gastricac divided by grooves
were small, and the features were not suggestive of pseudo-
polyps. In the patient in case 2, redness was present; how-
ever, as in the patient in case 1, the areae gastricae divided
by grooves were small.

Few endoscopic findings of patients with early-stage AIG
have been reported thus far. A collection of reports from
various institutions may be necessary to establish the com-
mon endoscopic findings of early-stage AIG. Stolte et al. re-
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ported that a histological diagnosis of AIG is possible for
patients in the pre-atrophic stage of disease (8). However,
unless clinicians suspect AIG, tissue sampling and serologi-
cal testing are not typically performed. To avoid missing the
early stages of AIG, clinicians must recognize that AIG may
be present even in the absence of severe atrophic gastritis
and be aware of the relevant findings.

Unfortunately, there is no curative therapy for AIG that
can prevent its associated complication of pernicious anemia
and subsequent progression to gastric adenocarcinoma. Pred-
nisolone reportedly promotes remission and gastric mucosal
regeneration in patients with AIG only during active ther-
apy (13); however, this is not a practical treatment approach
considering the side effects of long-term prednisolone ad-
ministration. We suggest performing surveillance endoscopy
at intervals of three to five years to screen for carcinoid tu-
mors and gastric adenocarcinoma (14). We also suggest the
provision of iron or vitamin B12 replacement therapy for
patients with iron deficiency anemia and those with perni-
cious anemia.

A recently published study revealed that more than half of
patients with AIG had an associated autoimmune dis-
ease (15). The inflammatory changes present in AIG can be
visualized by endoscopy; if endoscopists can recognize such
changes during the early stage of the disease, AIG might be
accurately diagnosed prior to assessments of other autoim-
mune diseases.

The natural course of AIG is expected to become clearer
as more descriptions of patients with early-stage AIG are
published. Further case reports, follow-up, and research are
needed concerning early-stage AIG.
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