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ABSTRACT

Background and study aims Until recently, autoimmune

gastritis (AIG) was usually diagnosed at late stages based

on typical endoscopic findings, including corpus-dominant

advanced atrophy. Early-stage AIG prior to complete gastric

atrophy had rarely been diagnosed due to a lack of knowl-

edge about its endoscopic characteristics. The present

study sought to identify the endoscopic characteristics of

early-stage AIG, enabling its early diagnosis.

Patients and methods The clinical and endoscopic find-

ings of 12 patients diagnosed with early-stage AIG between

2016 and 2021 were retrospectively evaluated. Patients

were included if they were: (1) positive for serum anti-par-

ietal cell antibody; (2) diagnosed with histological early-

stage AIG; and (3) endoscopically positive for folds on the

greater curvature of the gastric corpus.

Results Two characteristic endoscopic findings of early-

stage AIG were identified: longitudinal alignment of pseu-

dopolyps (i. e., a bamboo joint-like appearance) and swel-

ling of gastric areas with erythema (i. e., a salmon roe-like

appearance).

Conclusions Endoscopic findings characteristic of early-

stage AIG include a bamboo joint-like appearance and a sal-

mon roe-like appearance. Studies in large numbers of pa-

tients with long-term follow-up are needed to confirm

these findings.
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Introduction
Autoimmune gastritis (AIG) is a type of chronic atrophic gastri-
tis, in which immune-mediated destruction of fundic glands
progresses toward severe gastric atrophy. AIG was previously
considered a rare disease in Japan due to the low prevalence of
pernicious anemia [1, 2]. More recently, however, reports of
AIG have increased in Japan [3, 4], with a prevalence approach-
ing that in western countries. Until recently, AIG was usually di-
agnosed during later stages based on typical endoscopic find-
ings, including corpus-dominant advanced atrophy [3, 4]. Al-
though histopathological evaluation has shown that AIG pro-
gresses from early to end stage [5], early-stage AIG has rarely
been diagnosed prior to complete gastric atrophy, due to a
lack of knowledge about its endoscopic characteristics. Several
patients were recently diagnosed histologically and serological-
ly with early-stage AIG [6, 7, 8, 9, 10, 11]. Since then, additional
patients have been diagnosed with AIG before complete gastric
atrophy. Eradication therapy in Helicobacter pylori-positive pa-
tients and steroid treatment in H. pylori-negative patients may
halt its progression, or even cure this condition [12, 13, 14]. Al-
though diagnostic criteria for AIG in Japan, including early-
stage AIG, have been proposed, endoscopic findings of early-
stage AIG were not included in the criteria [15]. The present
study sought to identify the endoscopic characteristics of ear-
ly-stage AIG, enabling its early diagnosis.

Patients and methods
Diagnostic criteria for early-stage AIG

The Japanese diagnostic criteria for AIG have recently been es-
tablished [15], but the endoscopic findings for early-stage AIG
were not part of these criteria. According to the proposed crite-
ria, histological findings and gastric autoantibody positivity are
required for the diagnosis of early-stage AIG. Histological find-
ings of early-stage AIG were specified as follows: the parietal
cell/mucous neck cell layer of the oxyntic glands is preserved
without interruption; the remaining parietal cells exhibit de-
generation and pseudohypertrophy; lymphocytic infiltration is
observed between the oxyntic glands; and hyperplasia of enter-
ochromaffin-like (ECL) cells is not always present.

Patients

The clinical and endoscopic characteristics of patients diag-
nosed with AIG prior to complete gastric atrophy between
2016 and 2021 were retrospectively reviewed. Patients were in-
cluded if they were: (1) positive for serum anti-parietal cell anti-
body (PCA); (2) diagnosed histologically with early-stage AIG;
and (3) endoscopically positive for folds on the greater curva-
ture of the gastric corpus. Patients were excluded if endoscopy
revealed severe gastric atrophy with marked vascular visibility
and disappearance of folds, which is the most common endo-
scopic feature in advanced-stage AIG patients [4]. None of
these patients had a history of long-term use of proton pump
inhibitors.

Laboratory tests

Serum PCA concentrations were assessed by an indirect immu-
nofluorescence test, with titers ≥ 1:10 considered positive. Se-
rum gastrin concentrations were measured by radioimmunoas-
say (normal range: < 200pg/mL). Serum concentrations of anti-
H. pylori antibody (H. pylori Ab) were measured by enzyme-
linked immunosorbent or latex immunoturbidimetric assays.
H. pylori infection status was defined as: (1) uninfected in pa-
tients with no history of H. pylori eradication and H. pylori Ab <
3.0 U/mL; (2) previously infected in patients with a history of H.
pylori eradication; (3) currently infected in patients with no his-
tory of H. pylori eradication and a H. pylori Ab titer of ≥ 10 U/mL;
or (4) indeterminate in patients with no history of H. pylori era-
dication and H. pylori Ab 3.0 to 9.9 U/mL. Uninfected or current-
ly infected H. pylori status was confirmed based on endoscopic
findings [16].

Assessment of endoscopic appearance

The patients in this study had undergone endoscopy at six insti-
tutions: Uji-Tokushukai Medical Center, Sakaide City Hospital,
Tokushima Health Screening Center, Kawasaki Medical School
General Medical Center, Junpukai Health Maintenance Center,
and Junpukai Health Maintenance Center-Kurashiki. Endoscopic
images were retrospectively reevaluated by three endoscopists
(T.K., M.A., and K.H.). The presence or absence of gastric muco-
sal atrophy was assessed in the antrum and the lesser and
greater curvature of the corpus. The Kimura-Takemoto classifi-
cation [17] was not used because the atrophic border could not
be clearly determined in most patients in the present study.
Associated local endoscopic findings were also evaluated.

Histopathological evaluations

Biopsy specimens were obtained from the greater curvature of
the upper or middle corpus in all 12 patients and from the
greater curvature of the antrum in eight of 12 patients, and his-
tological gastritis was assessed by an expert pathologist (R.K.)
according to the updated Sydney system [18]. Pseudopyloric
metaplasia was examined in 10 patients together with immu-
nostaining for MUC6 and pepsinogen I. Patients were diag-
nosed with histological early-stage AIG based on the presence
of persisting oxyntic glands damaged by lymphocytic infiltra-
tion, and pseudohypertrophy of the remaining parietal cells
[15] (▶Fig. 1). All of these patients were positive for linear or
nodular hyperplasia of ECL cells, as shown by immunostaining
for chromogranin A, confirming the diagnosis of AIG. Biopsy
specimens were taken from pseudopolyps of five patients,
with findings in these specimens being histologically consistent
with oxyntic mucosa pseudopolyps [19, 20, 21].

Statement of ethics

This study was conducted in accordance with the guidelines of
the Declaration of Helsinki. The study protocol was reviewed
and approved by the Ethics Committees of Uji-Tokushukai Med-
ical Center (approval number TGE01906–007) and Kawasaki
Medical School (approval number 5178–01). Written informed
consent was obtained from each participant.
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Results
Clinical profiles

The present study enrolled 12 patients, seven men and five
women, mean age 56.2 years (range: 41–71 years) (▶Fig. 2).
Most of these patients underwent endoscopy as part of their

health checkups, with reasons for endoscopy including a pre-
vious history of vitamin B12 deficiency, iron deficiency anemia,
and abnormal serum pepsinogen (PG) levels. Serum PCA titers
were ≥ 1:160 in 11 patients, with one having a PCA titer of 1:80.
Serum gastrin levels (mean: 1350.1pg/mL) were < 1000pg/mL
in six patients. Evaluation of H. pylori infection status showed
that eight patients were uninfected, three were previously in-
fected, and one was indeterminate. None of the patients were
currently infected. Three patients had accompanying autoim-
mune diseases, including two with Basedow’s disease, and one
with type I diabetes. Case reports of seven of these patients
have been published [6, 7, 8, 10, 11].

Endoscopic findings and histopathological
evaluations

Endoscopic findings from the 12 patients, including the extent
of endoscopic gastric atrophy and associated local appearan-
ces, are summarized in ▶Fig. 2. Histopathological evaluations
of gastritis are summarized in ▶Table 1.

Endoscopically, three patients showed no atrophic changes
in either the antrum or corpus. Corpus atrophy was observed
in the other nine patients, seven of whom showed no atrophy
in the greater curvature of the corpus and six of whom showed
no atrophy in the antrum. Histologically, among 12 patients, no
gastric atrophy of the corpus was observed in eight patients
and mild atrophy was observed in four. Inflammation was mild
in two patients, moderate in nine, and severe in one. Among
eight patients studied, mild atrophy or inflammation of the an-
trum was observed in two patients, who had been previously in-
fected with H. pylori. Pseudopyloric metaplasia was present in

▶ Fig. 1 A representative image of the histopathological findings of
early-stage AIG. Pseudohypertrophy of residual parietal cells, exhi-
biting cytoplasmic protrusion into the lumen (arrows). (Greater
curvature of the corpus in Patient 6; hematoxylin and eosin stain-
ing).

Age/sex PCA
(1:X)

Gastrin
(pg/mL)

H. pylori
status

Endoscopy fi ndings Reasons for endoscopy

Atrophy Bamboo 
 joint-like
appearance

Salmon 
 roe-like
appearance

Antrum
Corpus

Lesser 
curvature

Greater 
curvature

1 66/M 320 338 U - - - - - Past VB12 defi ciency

2 43/F 640 894 U - - - - + Checkup

3 45/M 320 1386 U - - - + + low PGI, PGI/PGII

4 70/M ≥160 730 U - + - + + Checkup

5 41/F 160 1804 I + + - - + Checkup

6 65/F 320 540 P + + - + + Checkup

7 48/M 160 697 U - + - + + Checkup

8 41/F 160 680 P ± ± ± + - Fe defi ciency 

9 64/M 80 1049 U - ± ± + - Checkup

10 71/M 320 1018 P - + - + + Checkup

11 70/F 640 5265 U - + - + - Checkup

12 50/M ≥160 1800 U - + - + - Checkup

H. pylori status: uninfected (U), previously infected (P), indeterminate (I).
PCA, parietal-cell antibody; VB12, vitamin B12; PG, pepsinogen; +, diff usely present; ±, partially recognized.

▶ Fig. 2 Clinical profiles and endoscopic findings of the patients included in the present study.
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all 10 patients studied, while intestinal metaplasia was absent
in all 12 patients.

Multiple pseudopolyps were detected in seven patients
(▶Fig. 3). These pseudopolyps were longitudinally aligned in
rows along the long axis of the gastric corpus, which had a bam-
boo joint-like appearance. Swollen folds were incompletely seg-
mented by shallow furrows in two patients, showing a bamboo
joint-like appearance (▶Fig. 4b). Thus, a total of nine patients
presented endoscopically with a bamboo joint-like appearance.

Edematous mucosa with enlarged gastric areas and erythe-
ma, called a salmon roe-like appearance, was observed in non-
atrophic areas of the gastric corpus in seven patients (▶Fig. 4).
Histologically, these enlarged gastric areas exhibited persisting
oxyntic glands damaged by lymphocytic infiltration. Four of
these patients also presented with a bamboo joint-like appear-
ance (▶Fig. 4b).

One patient with a previous history of vitamin B12 deficiency
was suspected of having AIG, despite presenting with a normal
endoscopic appearance (▶Fig. 5a, ▶Fig. 5b, ▶Fig. 5c) and lack-
ing any of the characteristic endoscopic findings (Patient 1 in

▶Fig. 2). A diagnosis of early-stage AIG in this patient was con-
firmed by histopathological findings (▶Fig. 5d) and a high titer
of PCA.

Discussion
To our knowledge, this study is the first to evaluate the endo-
scopic characteristics of patients with early-stage AIG. Two
endoscopic findings were found in patients with AIG prior to
complete gastric atrophy: longitudinal alignment of pseudopo-
lyps (called a bamboo joint-like appearance) and swelling of
gastric areas with erythema (called a salmon roe-like appear-
ance).

The first clues by which patients were suspected of having
AIG are shown with a light blue background in ▶Fig. 2. Endo-
scopic findings were the first clues in 11 patients, with the pos-
sibility of AIG suggested by a combination of a bamboo joint-
like or salmon roe-like appearance in the corpus and non-
atrophic or slightly atrophic antrum. Because these endoscopic
findings are uncommon in patients with H. pylori gastritis, they
could have potential for the endoscopic detection of early-
stage AIG. When AIG is suspected based on endoscopic findings
or hematologic abnormalities, histological and serological
studies are required. Although one biopsy from the greater cur-
vature of the upper corpus is generally considered sufficient, an
additional biopsy from the antrum is recommended [15].

Oxyntic mucosa pseudopolyps are a type of remnant oxyntic
mucosa spared from atrophic changes in advanced AIG [4, 19,
20, 21]. These pseudopolyps are usually scattered on a back-
ground of atrophic mucosa in the proximal corpus and fundus
of patients with advanced AIG. In the present study, these
pseudopolyps were longitudinally aligned in the greater curva-
ture and the anterior wall of the corpus. They resembled the
bamboo joint-like appearance associated with Crohn’s disease,
in which swollen longitudinal folds traversed by erosive fissures
are observed in the lesser curvature of the proximal stomach
[22, 23]. Histologically, the bamboo joint-like appearance in pa-
tients with Crohn’s disease is characterized by edematous stro-
ma of the lamina propria [22], which is different from the oxyn-
tic mucosa pseudopolyps observed in the present study. In one
patient, the pseudopolyps were not sessile but semi-peduncu-
lated, mimicking fundic gland polyps, although they were his-
tologically consistent with oxyntic mucosa pseudopolyps
(▶Fig. 3b). A case report showed that pseudopolyps initially
seen along the gastric folds in the corpus disappeared after 3
years, accompanied by regression of the folds [24]. Thus, pseu-
dopolyps in the gastric corpus presenting with a bamboo joint-
like appearance could be an endoscopic manifestation of early-
stage AIG in patients with ongoing gastric atrophy.

Swelling of gastric areas with erythema was observed in sev-
en patients, and these areas had a salmon roe-like appearance
that resembled the snakeskin (mosaic) pattern reported pre-
viously [25], which is a characteristic of portal hypertensive
gastropathy and also referred to as red colored caviar-like gas-
tritis [26]. The salmon roe-like appearance also resembles the
diffuse redness in H. pylori gastritis with current infection [27,
28]. None of these seven patients had portal hypertension or
active H. pylori infection at the time of endoscopy: four were
uninfected, one had been previously infected, and one was in-
determinate. However, it may be difficult to observe a salmon

▶Table 1 Histological evaluations of gastritis.

Antrum Corpus

Atro-

phy

Inflam-

mation

Atro-

phy

Inflam-

mation

Pseudo-

pyloric

metapla-

sia

 1 None None None Moderate Present

 2 None None None Moderate Present

 3 None None None Moderate Present

 4 None None Mild Moderate NT

 5 NT NT None Moderate Present

 6 NT NT Mild Severe Present

 7 NT NT None Moderate Present

 8 Mild Mild Mild Moderate Present

 9 None None Mild Mild Present

10 Mild None None Moderate Present

11 NT NT None Moderate Present

12 None None None Mild NT

NT, not tested.

Kotera Tohru et al. Characteristic endoscopic findings… Endosc Int Open 2024; 12: E332–E338 | © 2024. The Author(s). E335



▶ Fig. 3 Bamboo joint-like appearance on endoscopy of the patients included in this study. a Patient 7. b Patient 9. c, d Patient 10. e, f Patient
11, presenting with the bamboo joint-like appearance highlighted with indigo carmine dye in f.

▶ Fig. 4 Salmon roe-like appearance on endoscopy of the patients included in this study. a, b Patient 3, also presenting with a bamboo joint-like
appearance (dotted ellipse in b). c Patient 7, showing a close-up view of a salmon roe-like appearance. d Patient 5 (accepted for publication by the
Japanese Society of Internal Medicine). e Patient 5, showing a close-up view highlighted with indigo carmine dye. f Patient 6.
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roe-like appearance in AIG patients with active H. pylori infec-
tion.

Endoscopically, the antrum was atrophic to some extent in
three of the nine patients with corpus atrophy. These findings
are consistent with those of a previous study of advanced AIG
[4], in which fewer than half the cases showed normal colora-
tion of the antral mucosa. Because in the present study, two pa-
tients had a previous H. pylori infection and infection status was
indeterminate in one, the antrum could have been affected by
the previous infection of H. pylori as well as by bile reflux.

Serum PCA was strongly positive in 11 of these patients,
with titers ≥ 1:160.A recent retrospective study of patients
with histologically proven AIG showed that their mean PCA titer
was significantly higher during the early or florid phase than
during the end phase [29], suggesting that the progressive de-
struction of parietal cells and the resultant decrease in the tar-
geted proton pumps could lead to a reduction in PCA titer. The
high PCA titers in the present study indicated that these pa-
tients retained sufficient parietal cells to be targeted by lym-
phocytes, a finding confirmed histopathologically. This hypoth-
esis may be confirmed by long-term follow-up of these pa-
tients.

This study had several limitations. First, it was a retrospec-
tive study that did not include a control group. Second, the
sample size was small, suggesting that the endoscopic findings
in these patients may not be indicative of the overall endo-
scopic findings in patients with early-stage AIG. Other limita-
tions included the use of original selection criteria and the lack
of follow-up of all included patients. Although there was a con-
siderable risk of selection bias in the present study, as stated

above, an analysis employing a large sample size without selec-
tion bias may be impossible due to the rarity of AIG.

Conclusions
In conclusion, the present study suggested that the endoscopic
findings observed in this series of patients, including bamboo
joint-like and salmon roe-like appearances, could be character-
istic of early-stage AIG. Studies in large numbers of patients
with long-term follow-up are needed to confirm these findings.
These results may contribute to determining the overall endo-
scopic characteristics associated with early-stage AIG.
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