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ABSTRACT

Background and study aims Eosinophilic gastrointestinal

disorders are classified into eosinophilic esophagitis, eosi-

nophilic gastritis, eosinophilic gastroenteritis, and eosino-

philic colitis according to the site of eosinophilic infiltration.

Although well established in eosinophilic esophagitis,

endoscopic findings in eosinophilic gastritis and eosinophi-

lic gastroenteritis with regard to gastric lesions have not

been clearly described. The aim of this study was to identify

endoscopic findings of gastric lesions associated with eosi-

nophilic gastrointestinal disorders.

Patients and methods Out of 278 patients with eosino-

philic gastrointestinal disorders, 18 had eosinophilic gastri-

tis or eosinophilic gastroenteritis confirmed by biopsy; their

endoscopic images were analyzed retrospectively. The as-

sociation between endoscopic findings and number of eosi-

nophils in the gastric mucosa was investigated.

Results Erythema was most frequently observed (72%),

followed by ulcers (39%), discoloration (33%), erosions

(28%), nodularity (28%), and polyps (28%). There were sev-

eral unique endoscopic findings such as submucosal tumor-

like deep large ulcers in three patients, antral Penthorum-

like appearances (small nodules radially lined toward the

pyloric ring) in three patients, “muskmelon-like appearan-

ces” (discolored mucosa-composed mesh pattern) in three

patients, multiple white granular elevations in two patients,

cracks (appearance of furrows similar to those in eosinophi-

lic esophagitis) in five patients, and antral rings in one pa-

tient. No significant association was observed between

endoscopic findings and number of gastric eosinophils.

Conclusions Several unique endoscopic findings of gastric

lesions were observed in patients with eosinophilic gastritis

or eosinophilic gastroenteritis. Submucosal tumor-like ul-

cers, antral Penthorum-like appearances, muskmelon-like

appearances, and cracks might be associated with eosino-

philic gastrointestinal disorders.
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Introduction
Eosinophilic gastrointestinal disorders (EGIDs) are chronic aller-
gic diseases of the gastrointestinal (gastrointestinal) tract and
are classified into eosinophilic esophagitis (EoE), eosinophilic
gastritis (EG), eosinophilic gastroenteritis (EGE), and eosinophi-
lic colitis (EC) according to the site of eosinophilic infiltration
[1, 2]. In the first Japanese study on EGIDs, 26 patients with
EoE and 144 with EGE between 2004 and 2009 were included;
it suggested that EoE is less prevalent than non-EoE EGIDs, such
as EG, EGE, and EC [3]. However, since then, the prevalence of
EoE has been increasing [4, 5], and the prevalence of non-EoE
EGIDs is currently considered to be low in Japan. Although the
epidemiology of non-EoE EGIDs is unclear, a recent US study
that used the insurance database reported that EG, EGE, and
EC are rare and have standardized prevalence of 6.3/100,000,
8.4/100,000, and 3.3/100,000, respectively [6].

Diagnosis of EGIDs is based on the presence of gastrointesti-
nal symptoms and dense eosinophilic infiltration in the gastro-
intestinal tract [1, 2, 7–10]. However, endoscopic findings play
a key role in the initial diagnosis of patients refractory to stand-
ard treatment or those suspected to have EGIDs. Although
endoscopic findings in EoE such as edema, rings, white exu-
dates, furrows, and strictures are well established [8] and a
grade system [11] is widely used in research, endoscopic find-
ings of gastric lesions in EGIDs have not been clearly described
due to the rarity of EG and EGE and due to the non-specificity of
the endoscopic findings presented in earlier reports. In this
study, we assessed patients with EGIDs in our department and
collected images of gastric lesions in patients with EG or EGE to
identify the associated endoscopic findings.

Patients and methods
Study subjects

A total of 298 patients suspected to have EGIDs were referred to
our department between January 2009 and January 2020.We
excluded eight patients without tissue eosinophilia and 12 with
disorders of other etiologies. We assessed 278 patients with
EGIDs and biopsy confirmed gastric eosinophilia in 19 patients.
As detailed endoscopic images for one patient were missing, we
assessed 18 patients with gastric lesions. We collected clinical
data such as age, sex, height, body weight, smoking and alcohol
drinking status, presence of allergic diseases, symptoms, dis-
ease duration, and blood test parameters including peripheral
eosinophil count, hemoglobin level, and albumin level from
medical charts. This study was approved by the ethics commit-
tee of Osaka City University (approval number: 4141) and con-
ducted in accordance with the ethical principles of the Declara-
tion of Helsinki. Written informed consent was obtained from all
participants before endoscopic examination. All patients were
provided the opportunity to opt out from this study.

Diagnosis of non-EoE EGIDs (EG, EGE, and EC)

Diagnosis of non-EoE EGIDs was based on the following guide-
lines from the Japanese Ministry of Health, Labor and Welfare
[1, 12]: 1. presence of symptoms such as abdominal pain, diar-

rhea, and vomiting; 2. mucosal eosinophilic infiltration of ≥20
eosinophils per high-power field (eos/hpf) on biopsy of the
stomach, small intestine, or large intestine; 3. exclusion of
other diseases such as inflammatory bowel disease, parasitic in-
fections, and systemic diseases; and 4. presence of ascites and
high number of eosinophils in ascites. Patients with any gastro-
intestinal symptom and ≥20 eos/hpf on gastric biopsy were di-
agnosed with EG or EGE, regardless of the presence of esopha-
geal eosinophilia.

Endoscopic examination and biopsy protocol

Upper gastrointestinal endoscopy was performed using
EGL600-LR7 (Fujifilm, Tokyo, Japan) or Q240, Q260, H260,
H290, or H290-Z (Olympus, Tokyo, Japan) endoscopes. Midazo-
lam was used for sedation in some patients. After careful exam-
ination of the esophagus, stomach, and duodenum, biopsies
were performed using single-use Radial Jaw 4 (Boston, Scienti-
fic Japan, Tokyo, Japan). Targeted biopsies were performed
when there were abnormal endoscopic findings, and random
biopsies were performed at the discretion of each endoscopist.

Histological assessment

The biopsy samples were fixed in formalin, embedded in paraf-
fin, cut into 4 μm sections, and stained with hematoxylin-eosin.
Intraepithelial eosinophils were counted using ×40 and×10 ob-
jective lenses (BX50 optical microscope, Olympus, Tokyo, Ja-
pan). For each specimen, peak eosinophil counts of easily re-
cognizable areas of eosinophilia were evaluated in a low-power
field and expressed as the maximum number in a high-power
field (0.24mm2). Diagnosis was made by experienced patholo-
gists.

Endoscopic assessment

All pre-treatment endoscopic images of the stomach were col-
lected, assessed, and categorized into ulcer, erosion, erythema,
nodularity, discoloration, or others. Each endoscopic finding
was defined and described as follows:

Ulcers and erosions

The number, size, shape, depth, and location of ulcers and ero-
sions were evaluated. Ulcers were subdivided into large ulcers
(≥2 cm in diameter; ▶Fig. 1a) and small ulcers (< 2 cm in diam-
eter; ▶Fig. 1c). Typical gastric erosions are shown in ▶Fig. 1d.

Erythema

Erythema was categorized according to the 2013 Kyoto gastri-
tis classification of the Japanese Gastroenterological Endoscopy
Society, which has listed 19 endoscopic findings related to gas-
tritis [13–15]. Among these findings, diffuse redness, map-like
redness, red streaks, patchy redness, and spotty redness were
proposed as characteristic of erythema. In addition, localized
diffuse redness, defined as strong redness in a restricted area,
has been added in this study (▶Fig. 1e).
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Nodularity

Nodularity was categorized into two types. Multiple white gran-
ular elevation includes small whitish nodules with a granular
pattern on the surface (▶Fig. 1f). Antral Penthorum-like ap-
pearance includes small nodules radially lined toward the pylo-
ric ring on the antrum (▶Fig. 2) and some nodules with erosion
or redness on the top, similar to the raised erosion described in
the Kyoto classification (▶Fig. 2a, ▶Fig. 2b, ▶Fig. 2c) [13–15].
Penthorum chinense Pursh, a rooted vascular plant distributed in
eastern Asia, is frequently found in the muddy wetland, riparian
food plains and fallow paddy fields in Japan and resembles the
feet of octopus.

Discoloration

Discoloration was classified into two types: multiple patchy
type and muskmelon-like appearances. The multiple patchy
type is defined as several small patchy discolorations not con-
nected to each other (▶Fig. 1g), whereas muskmelon-like ap-
pearance is defined as discolored mucosa-composed mesh pat-
terns (▶Fig. 3).

Cracks

Cracks were defined as crackled-like appearance of the gastric
mucosa that was endoscopically detected using multiple de-
pressed lines [16]. The location of cracks was evaluated, and
the crack patterns were divided into linear type (▶Fig. 4b and

▶Fig. 4d) and mesh-like type (▶Fig. 4a, ▶Fig. 4c).

▶ Fig. 1 Several endoscopic findings of gastric lesions in patients with eosinophilic gastrointestinal disorders. a Submucosal tumor-like deep
large ulcer. b Ulcer size and marginal elevation are reduced, and reddish regenerative mucosa is observed after food elimination therapy.
c Multiple shallow small ulcers. d Multiple erosions. e Localized diffuse redness. f Multiple white granular elevations. g Patchy discoloration.
h Marked white coats. i Antral rings.
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Other findings

We assessed other findings such as polyps including hyperplas-
tic polyps and fundic gland-type polyps, white coat (▶Fig. 1 h),
and antral rings, revealing ring-shaped lines around the pylorus
(▶Fig. 1i).

Efficacy of treatment on endoscopic findings

Pretreatment and post-treatment endoscopic images were
evaluated and compared. Efficacy was categorized into com-
plete remission (healed mucosa or disappearance), remission
(decreased size or shape of the lesions or relatively normalized
color of the mucosa), and no change/worsening.

Helicobacter pylori infection status

H. pylori-positive infection was defined as the presence of H. py-
lori histologically and/or positive results of other diagnostic
modalities such as serum antibody and rapid urease test. H. py-
lori-negative infection was defined as the absence of H. pylori
histologically and absence of atrophic gastritis on endoscopy.
H. pylori infection status was classified as positive, negative, or
post-eradication.

Statistical analysis

Data were expressed as mean± standard deviation, median and
interquartile range (IQR), or number (frequency). Data were
analyzed using one-way analysis of variance, followed by Dun-
nett’s test for statistical comparisons. The level of statistical
significance was P<0.05. All analyses were performed with EZR
(Saitama Medical Center, Jichi Medical University, Saitama, Ja-
pan), which is a graphical user interface for R (The R Foundation
for Statistical Computing, Vienna, Austria). More precisely, it is
a modified version of R commander designed to add statistical
function frequently used in biostatistics [17].

Results
Study subjects

Clinical characteristics of the study participants are shown in

▶Table 1. Of the 18 patients assessed, 16 were categorized as
EGE and two as EG. Most patients (89%) had allergic diseases,
including bronchial asthma in seven patients, food allergy in
five, allergic rhinitis in four, and drug allergy in three. The pa-
tients had varied symptoms because 16 patients had eosino-
philia in different parts of the gastrointestinal tract: the esoph-
agus (n =10), small intestine (n =10), and colon (n=2). The
range of gastric eosinophil count was 20–280 eos/hpf, and the
mean peak number was 81.9 eos/hpf.

▶ Fig. 2 Antral Penthorum-like appearances. a Small nodules lined
radially toward to pyloric ring, hence the name antral Penthorum-
like appearance. b Indigocarmine contrast image. c,d Other cases
of antral Penthorum-like appearance.

▶ Fig. 3 Muskmelon-like appearances. a, b , c Three cases of discolored mucosa-composed mesh pattern referred to as muskmelon-like appear-
ances are shown.
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Endoscopic findings

The gastric lesions are summarized in ▶Table 2. Erythema was
most frequently observed (72%), followed by ulcers (39%), dis-
coloration (33%), erosions (28%), nodularity (28%), and polyps
(28%).

Of the seven ulcers observed, five were large ulcers (3 in the
antrum and 2 in the gastric body) and two were small ulcers. A
typical large ulcer is shown in ▶Fig. 1a and ▶Fig. 1b. A submu-
cosal tumor (SMT)-like deep large ulcer was observed on the
greater curvature of the antrum (▶Fig. 1a). After food elimina-
tion therapy, symptoms improved, ulcer size and marginal ele-
vation reduced, and reddish regenerative mucosa was observed
(▶Fig. 1b). Three of the five large ulcers were SMT-like deep ul-
cers, and the other two large ulcers had no marginal elevation
and were located in the pre-pylorus. Two patients had multiple
shallow small ulcers in the antrum (▶Fig. 1c), and five had mul-
tiple erosions located in the antrum (1 patient) and the gastric
body (4 patients). Several types of erythema were observed
such as patchy redness in 10 patients, red streaks in three, loca-
lized diffuse redness in two, and spotty redness in 13 (72%).
Two patients had multiple white granular elevations on the gas-
tric body and three had small nodules radially lined toward the
pyloric ring on the antrum, referred to as a antral Penthorum-
like appearance (two had nodules with raised erosion (▶Fig.
2a, ▶Fig. 2b, ▶Fig. 2c) and one had a relatively flat elevation
(▶Fig. 2d). Discoloration was found in six patients (33%): three

with multiple patchy type and three with muskmelon-like ap-
pearances (▶Fig. 3a, ▶Fig. 3b, ▶Fig. 3c). Five patients (28%)
had cracks, and no patients received proton pump inhibitors
(PPIs). Cracks were located in the antrum (two patients), the
body (two patients), and both the antrum and the body (one
patients). Of the three patients with cracks in the antrum, two
had a mesh-like pattern (▶Fig. 4c) and one had a linear pattern
(▶Fig. 4d, ▶Fig. 4e, ▶Fig. 4f). One patient had a mesh-like pat-
tern in the body (▶Fig. 4a) and linear furrows, which were sim-
ilar to endoscopic findings in EoE found on the lesser curvature
of the gastric body in three patients with cracks (▶Fig. 4b). Five
polyps consisting of two hyperplastic polyps and three fundic
gland-type polyps were observed, and one patient had multiple
hyperplastic polyps. Other findings included a marked white
coat in one patient and antrum rings in one patient. Of the
two patients with H. pylori-positive infection, one had small ul-
cers with red streak and the other had antrum rings with patchy
redness. Of the three patients with post-eradication, one had
erosion and fundic gland-type polyps; one had muskmelon-
like appearance, hyperplastic polyp, and cracks; and one had
multiple hyperplastic polyps with white coat and patchy red-
ness.

Of these endoscopic findings of gastric lesions in patients
with EG or EGE, SMT-like deep ulcers, antral Penthorum-like ap-
pearance, muskmelon-like appearance, multiple white granular
elevations, cracks, and antral rings were considered relatively
unique endoscopic findings.

▶ Fig. 4 Cracks of several patterns observed in different parts of the stomach. a Cracks on the upper gastric body. b Cracks on the lesser cur-
vature of the gastric body showing the linear furrows of eosinophilic esophagitis. c Cracks on the antrum near the pylorus. d, e, f Cracks on the
greater curvature of the antrum. d White-light image. e Indigocarmine contrast image. f Magnifying narrow-band image.
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Association between endoscopic findings and
gastric eosinophilia

In this study, 73 biopsies were performed and the mean number
of biopsies per patient was 4.1. ▶Fig. 5 shows a plot of number
of infiltrated eosinophils in the gastric mucosa against endo-
scopic findings. There were no significant differences in the
number of infiltrated eosinophils between the endoscopic find-
ings. The median (IQR) number of eosinophils was 36.0 eos/hpf
(30.0–70.0 eos/hpf) in ulcers, 62.5 eos/hpf (27.5–100.0 eos/
hpf) in erosions, 20.0 eos/hpf (11.5–37.5 eos/hpf) in erythemas,
22.0 eos/hpf (2.5–39.5 eos/hpf) in nodularities, 118.0 eos/hpf
(70.0–141.0 eos/hpf) in discolorations, 62.5 eos/hpf (27.5–
100.0 eos/hpf) in cracks, and 27.0 eos/hpf (18.5–53.8 eos/hpf)
in normal background mucosa. The positive rate of gastric eosi-
nophilia was 88.2% in ulcers, 100% in erosions, 54.5% in erythe-
mas, 63.6% in nodularities, 100% in discolorations, 33% in

cracks, and 75% in normal mucosa. Fifty-three target biopsies
and 20 random biopsies were performed, and there was no sig-
nificant difference in the positive rate of gastric eosinophilia be-
tween target biopsies (75.1%) and random biopsies (75.0%).
There was also no significant difference in the number of gastric
eosinophils between the biopsy sites as shown below: 27.5 eos/
hpf (13.5–52.0 eos/hpf) in the antrum and 30.0 eos/hpf (20.0–
70.0 eos/hpf) in the gastric body.

Changes in endoscopic findings at post-treatment

Eleven patients received systemic steroid therapy (including 7
patients received both steroid and PPIs or potassium-competi-
tive acid blockers [P-CAB]), two topical steroid therapy, four
PPIs or P-CAB, and one food elimination therapy. Post-treat-
ment endoscopic examination in four patients was not per-
formed. Of the patients with ulcer, four achieved complete re-
mission, two achieved remission, and one had no changes.
Among the four patients with erosions, two achieved complete
remission and two had no changes. Of the patients with erythe-
ma, eight of nine cases with patchy erythema, one of two red
streaks, one of two localized diffuse redness, and one spotty
redness achieved complete remission or remission. Patients

▶Table 1 Clinical characteristics of the study subjects.

Characteristic

Age (years) 46.7 ±18.9

Sex (male/female) 5/13

Body mass index (kg/m2) 21.7 ±5.1

Smoking habits (%) 1 (1%)

Drinking habits (%) 5 (28%)

Allergic diseases (%) 16 (89%)

Symptoms (%)

▪ Epigastric pain 7 (39%)

▪ Nausea/vomiting 4 (22%)

▪ Dysphagia 3 (17%)

▪ Edema 2 (11%)

▪ Gastric discomfort 1 (6%)

▪ Diarrhea 1 (6%)

Disease duration 1 month–10 years

Blood examination

▪ Peripheral eosinophilia (≥500/fl) 14 (78%)

▪ Hb (g/dL) 12.7 ±1.7

▪ Alb (mg/L) 3.6 ± 0.7

Eosinophils of the stomach (eos/hpf) 48 (27–110.5)

H. pylori infection

▪ Positive 2 (11%)

▪ Negative 13 (72%)

▪ Post-eradication 3 (17%)

Data were mean±SD, median (IQR), or number (frequency).
Hb, hemoglobin; Alb, albumin; SD, standard deviation; IQR, interquartile
range.

▶Table 2 Endoscopic findings of gastric lesions in patients with EGIDs.

Lesions Types Number (%)

Ulcers 7 (39%)

Large ulcers 5 (28%)

Small ulcers 2 (11%)

Erosions 5 (28%)

Erythema 13 (72%)

Patchy redness 10 (56%)

Red streak 3 (17%)

Localized diffuse redness 2 (11%)

Spotty redness 1 (6%)

Nodularity 5 (28%)

Multiple white granular elevation 2 (11%)

Antral Penthorum-like appearance 3 (17%)

Discoloration 6 (33%)

Multiple patchy discoloration 3 (17%)

Muskmelon-like appearance 3 (17%)

Cracks 5 (28%)

Others 5 (28%)1

Polyps 5 (28%)

White coat 1 (6%)

Antral rings 1 (6%)

EGID, eosinophilic gastrointestinal disorder.
1 There were two findings in two patients.
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with multiple white granular elevation achieved complete re-
mission; however, two patients with antral Penthorum-like ap-
pearances had no changes. Three patients with multiple patchy
discoloration achieved complete remission, whereas two pa-
tients with muskmelon-like appearances achieved remission,
but had not completely recovered. All patients with cracks had
no changes at post-treatment.

Discussion
Data on the endoscopic findings of gastric lesions in patients
with EGIDs are limited, and mostly derived from case reports.
This study is the first to report the various endoscopic findings
of gastric lesions in patients with EGIDs in detail. Erythemas
were the most common finding observed (72%), followed by ul-
cers (39%), discolorations (33%), erosions (28%), nodularities
(28%), and polyps (28%). It was reported in a Japanese study
of 144 patients with non-EoE EGIDs that erosions (43%), edema
(42%), and erythemas (38%) were the common endoscopic
findings in the gastrointestinal tract [3]. Zhang et al. examined
42 patients with EGE and reported that of the endoscopic ab-
normalities in the gastrointestinal tract observed, including
mucosal hyperemia, area of roughening, scattered or wide-
spread erythema, erosions, superficial ulcers, and nodularity,
erythema was the most common [18]. In a multicenter retro-
spective cohort study by Pesek et al., endoscopic findings in pa-
tients with non-EoE EGIDs were analyzed. They examined 376
patients with non-EoE EGIDs, which included 317 children, and
EG was found in 142 patients and EGE in 123 patients. Gastric
endoscopy performed on the 265 patients with EG or EGE re-
vealed normal healthy mucosa in 169 patients (64%), erythema
in 52 (22%), nodularity in 23 (9%), and ulcer in 26 (10%) [19].
The differences and similarities between our study and other

studies may be due to race (Japanese/Asians or mostly Whites),
age (adults only or predominantly children), and methodology
(detailed analysis of endoscopic images or analysis of endo-
scopic records).

Erythema is commonly observed in several conditions and
diseases. The Kyoto classification of gastritis [13–15] classifies
erythema as diffuse redness, map-like redness, red streaks,
patchy redness, and spotty redness. Erythema is affected by H.
pylori infection status, which can be positive, negative, or post-
eradication, but red streaks and patchy redness are observed ir-
respective of H. pylori infection status [13–15]. Although Goto
et al. reported that red streaks in patients with EGE completely
disappeared after corticosteroid treatment [20], the erythema
observed in this study may be non-specific as two patients were
H. pylori-positive and 3 patients had post-eradication H. pylori
infection status. In this study, diffuse redness and map-like red-
ness were not observed, but localized diffuse redness, which re-
present strong redness in a restricted area and is different from
the erythema described in the Kyoto classification, was ob-
served in two patients. It is unclear whether localized diffuse
redness is associated with EG and EGE; therefore, further accu-
mulation of cases is necessary.

Several types of gastric ulcers were identified, and the SMT-
like deep large ulcers found in 3 patients were different from
H. pylori-positive peptic ulcer disease and non-steroidal anti-in-
flammatory drug (NSAID)-induced ulcers. Malignancies such as
cancers and lymphomas were initially suspected in these pa-
tients before the final diagnosis was made. Similar SMT-like
deep ulcers were described in previous case reports [21–23].
Multiple erosions are non-specific as they have several etiolo-
gies including stress, alcohol, and drugs such as NSAIDs.

Endoscopy revealed relative unique findings such as antral
Penthorum-like appearances, multiple white granular eleva-
tions, muskmelon-like appearances, cracks, and antral rings.
Of the three patients with antral Penthorum-like appearances,
one patient had nodules of the relatively flat type in lines that
resemble the bamboo join-like appearance of Crohn’s disease
[24, 25], but their locations are different (antrum versus upper
gastric body). Endoscopic findings similar to antral Penthorum-
like appearance [26] and bamboo joint-like appearance [27]
have been identified in case reports. Discolorations had two
patterns, namely the multiple patchy type and muskmelon-like
appearances. Discoloration and white granular elevations may
represent eosinophil accumulations like white exudates in EoE.
A few studies have reported cracked mucosa in patients with
EGE [26, 28]. Magnifying narrow-band image endoscopy
showed that cracks were defects of surface mucosal epithe-
lium. Some patients had cracks in a linear pattern on the lesser
curvature that resemble the linear furrows in EoE [11]. In a
study by Miyamoto et al. [16], cracks were more frequently ob-
served in chronic PPI users (24.4%) than in controls (3.7%). Fur-
ther, 28% of the study patients had cracks and none had receiv-
ed PPIs, suggesting the high prevalence of cracks in patients
with EG and EGE. In addition, cracks in PPI users are observed
in the gastric body; however, cracks in 3 of 5 patients were lo-
cated in the antrum. In one patient, the antral ring was similar
to the rings in EoE [11]. These results suggest that some endo-
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▶ Fig. 5 Association between endoscopic findings and gastric eosi-
nophilia. The peak number of eosinophils in the gastric mucosa in
each specimen was plotted against the endoscopic findings. The
green dots represent gastric eosinophilia (≥20 eos/hpf) and the
blue dots represent non-eosinophilia (< 20 eos/hpf).
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scopic findings may be similar to those found in EoE. However,
the pathogenesis of these unique endoscopic findings is un-
known.

It is unclear whether endoscopic findings observed in this
study are specific for EGIDs or associated with disease activity
of EGIDs. All endoscopic findings in this study were obtained
from patients with confirmed gastric eosinophilia, suggesting
a histological active phase. Most endoscopic findings were im-
proved by the treatment, but some findings, especially cracks,
did not. This suggests that cracks might not be related to dis-
ease activity of EGIDs. This is further supported by the low po-
sitive rate of gastric eosinophilia in target biopsies of craks. The
difference in treatment efficacy on improvement of endoscopic
findings is discussed. First, refractory cases were included
against several treatments. Second, doses or duration of the
treatment might insufficiently improve endoscopic findings.
Third, the treatment efficacy based on endoscopic findings
were categorized into complete remission, remission, and no
change/worsening. However, a detailed definition of endo-
scopic evaluation at post-treatment has not yet been estab-
lished. Thus, future prospective studies are necessary.

No association was observed between the endoscopic find-
ings and gastric eosinophilic infiltration, and positive rate of
gastric eosinophilia was similar between target and random
biopsies. In this study, the mean gastric eosinophil count was
82 eos/hpf, which is similar to that reported in the study by Per-
esk et al. (mean peak number: 78–87 eos/hpf) [19]. However, in
the study by Peresk et al., gastric eosinophilia was reported to
be mostly found in gastric mucosa with normal appearance.
The exact reasons for the common finding of normal features
on endoscopy in western countries are unclear; however, this
highlights the need for multiple biopsies when diagnosing pa-
tients refractory to standard treatment and patients suspected
of having EGIDs.

This study has some limitations. First, this study was a retro-
spective single-center study with a small sample size due to the
rarity of EG and EGE, but this is the first study to perform a de-
tailed analysis of endoscopic gastric images of patients with EG
or EGE. Second, we diagnosed EG and EGE based on guidelines
from the Japanese Ministry of Health, Labor and Welfare [12],
but the diagnostic criteria are difficult to define and have not
yet been established internationally [9, 10] since Talley first de-
scribed the concept of EGE in 1990 [29].

Conclusion
In conclusion, various endoscopic findings of gastric lesions
were observed in patients with EG or EGE. Of these, SMT-like ul-
cers, antral Penthorum-like appearances, muskmelon-like ap-
pearances, and cracks might be associated with EGIDs. Further
studies that incorporate detailed pathological examination and
image-enhanced endoscopy should be conducted in the future.
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