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Lustrous White Erosions Surrounded by an Erythematous
Mucosa: A Novel Endoscopic Finding of Gastric Lesions in
Patients with Wilson Disease
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Abstract:

Wilson disease is an inherited copper metabolism disorder. We herein report a novel endoscopic finding in
three men with Wilson disease. These patients underwent upper endoscopy due to gastrointestinal symptoms
or during follow-up. In each case, endoscopy revealed lustrous white erosions surrounded by an erythematous
mucosa in the greater curvature of the gastric body. A biopsy of the lesions showed orcein-positive tissue, in-
dicating copper deposition, in the interstitial stroma and fundic glands of the mucosa. All patients had been
receiving treatment with zinc acetate. These endoscopic findings might have been related to the cytotoxicity

of the accumulated copper and zinc acetate.
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Introduction

Wilson disease is an inherited disorder of copper metabo-
lism that leads to impaired copper homeostasis and copper
overload in the liver, brain, and other organs (1). About 50%
of patients with Wilson disease have gastrointestinal symp-
toms, such as abdominal pain, nausea, or vomiting (2). To
our knowledge, there have only been two reports on the en-
doscopic findings of the stomach in patients with Wilson
disease (3, 4).

We herein report three cases of Wilson disease wherein
we identified a novel endoscopic finding of lustrous white
erosions surrounded by an erythematous mucosa in the
stomach.

Case Reports

Case 1

A 20-year-old man who had been diagnosed with Wilson
disease at 18 years old complained of epigastric pain. He
had cirrhosis of the liver and had undergone balloon-
occluded retrograde transvenous obliteration for gastric
varices at 19 years old. He did not have a history of Helico-
bacter pylori infection. He had no family history of Wilson
disease. Furthermore, the genetic mutations in ATPase
copper-transporting beta (ATP7B) could not be investigated.
His medications included trientine hydrochloride (1,500 mg/
day), zinc acetate hydrate (150 mg/day), and propranolol hy-
drochloride (30 mg/day). Laboratory data revealed pancy-
topenia, mildly elevated hepatobiliary enzymes, and de-
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Table. The Laboratory Data, Urinary Findings, and Genetic Muta-
tions Observed in Each Case.
Case 1 Case 2 Case 3
WBC 2,800 3,400 1,800 /uL
RBC 465 411 362 10%/uL
Hb 11.7 12.9 10.5 g/dL.
Ht 36.8 36.9 324 %
Plt 5.1x104 15.5x10*  3.0x10* /uL
AST 32 30 46 U/L
ALT 48 51 39 U/L
¥-GTP 406 64 36 U/L
T-Bil 0.5 1.2 1.8 mg/dL
BUN 15 10 14 mg/dL
Cre 0.75 0.59 0.91 mg/dL
Alb 4.4 44 3.7 g/dL
PT% 75 97 49 %
Serum ceruloplasmin <2.0 3.0 <2.0 mg/dL
Serum Cu 13 21 12 pg/dL
Urine Cu 103 358 61 ug/day
ATP7B mutations Not Missense mutations Not
applied  R97/9 Gand G1186S  applied

WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, Ht: hematocrit, Plt: plate-
lets, AST: aspartate aminotransferase, ALT: alanine aminotransferase, y-GTP: gamma-

glutamyl transpeptidase, T-Bil: total bilirubin, BUN: blood urea nitrogen, Cre: creati-

nine, Alb: albumin, PT%: prothrombin activity, Cu: Copper, ATP7B: ATPase copper-

transporting beta

creased ceruloplasmin and copper levels. A urinary examina-
tion revealed an increased amount of copper excretion (Ta-
ble). Endoscopy revealed white erosions with central
hematin deposits surrounded by erythema in the greater cur-
vature of the upper corpus of the stomach (Fig. 1A, B).
Pathological examination of the biopsy specimens obtained
from the lesion revealed orcein-positive granules in the in-
terstitial stroma (Fig. 1C, D). An 8-week treatment with
esomeprazole (20 mg/day) improved his epigastric pain and
the white erosions (Fig. 2).

Case 2

A 27-year-old man who had been diagnosed with Wilson
disease at 5 years old complained of epigastric pain, nausea,
and vomiting. He had a history of reflux esophagitis, a hia-
tal hernia, and depression, and he had also undergone H. py-
lori eradication. He had no family history of Wilson disease.
However, a concrete genetic mutation in ATP7B, which is a
compound heterozygote bearing the missense mutations
R919G and G1186S, was found. He was on trientine hydro-
chloride (1,500 mg/day), zinc acetate hydrate (150 mg/day),
and several antipsychotic drugs. Laboratory data revealed
mildly elevated hepatobiliary enzyme levels and decreased
ceruloplasmin and copper levels. A urinary examination re-
vealed an increased amount of copper excretion (Table). En-
doscopy revealed linear white erosions surrounded by an
erythematous mucosa in the greater curvature of the middle
corpus of the stomach (Fig. 3A, B). A pathological examina-
tion of the biopsy specimens obtained from the lesion
showed orcein-positive granules in the fundic glands and in-

terstitial stroma (Fig. 3C, D). His symptoms improved after
he was started on esomeprazole (20 mg/day).

Case 3

A 42-year-old man who had been diagnosed with Wilson
disease at 30 years old presented to our hospital for a regu-
lar examination. He had no upper abdominal symptoms. He
had a history of liver cirrhosis, rheumatoid arthritis, and
autism. He had undergone endoscopic injection sclerother-
apy for esophageal varices at 32 years old. He did not have
a history of an H. pylori infection. He had no family history
of Wilson disease. Moreover, the genetic mutations in
ATP7B could not be investigated. His medications included
zinc acetate hydrate (150 mg/day), spironolactone (50 mg/
day), methotrexate (10 mg/day), celecoxib (400 mg/day), re-
bamipide (200 mg/day), and rabeprazole (10 mg/day). Labo-
ratory data revealed pancytopenia, mildly elevated hepato-
biliary enzymes, a decreased prothrombin activity, and de-
creased ceruloplasmin and copper levels. A urinary examina-
tion revealed an increased amount of copper excretion (Ta-
ble). Endoscopy revealed mottled white erosions on the
erythematous mucosa in the greater curvature of the fornix
of the stomach (Fig. 4A, B). A pathological examination of
the biopsy specimens obtained from the lesion revealed in-
terstitial and stromal fibrosis, which stained positively with
orcein stain (Fig. 4C, D). He had undergone endoscopy 10
times over 10 years, and similar lesions were noted to have
appeared and disappeared at different sites (such as the an-
trum, body, or fornix of the stomach) without any symptoms
(Fig. 5); throughout this period, he continued to take cele-
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Figure 1. Endoscopic images and pathological examination findings of biopsy specimens obtained
from the lesion in case 1. (A, B) Endoscopy reveals white erosions with hematin deposits surrounded
by an erythematous mucosa in the greater curvature of the upper corpus of the stomach. (C) Inflam-
matory cell infiltration is observed in the interstitial stroma (Hematoxylin and Eosin staining, x100).
(D) Copper deposition is observed as granules in the interstitial stroma (Orcein stain, x100).

A

Figure 2. Endoscopic images of case 1 after eight-week treatment with esomeprazole (20 mg/day).
(A, B) The white erosions in the greater curvature of the upper corpus of the stomach have improved.

coxib for pain due to rheumatoid arthritis.
Discussion

This is the first report on the endoscopic findings of a
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Figure 3. Endoscopic images and pathological examination findings of the biopsy specimens ob-

tained from the lesion in Case 2. (A, B) Endoscopy reveals a linear white erosion on an erythematous

mucosa in the greater curvature of the middle corpus of the stomach. (C) Mild inflammatory cell in-
filtration is observed in the interstitial stroma (Hematoxylin and Eosin staining, x100). (D) Copper
deposition is observed as granules in the fundic glands and interstitial stroma (Orcein stain, x100).

gastric lesion in patients with Wilson disease receiving treat-
ment with zinc acetate; in all three cases, endoscopic find-
ings revealed a similar, unusual lesion with lustrous white
erosions surrounded by an erythematous mucosa.

A pathological examination of biopsy specimens obtained
from the lesions in all three patients revealed orcein-positive
tissue, indicating copper deposition. This is also the first re-
port on a biopsy-based identification of copper deposition in
the stomach of patients with Wilson disease. Tchounwou et
al. reported that copper toxicity may stem from transitions
between Cu (IT) and Cu (I), which can result in the genera-
tion of superoxide and hydroxyl radicals (5). Gotteland et al.
reported that the gastric mucosal barrier capacity was re-
duced after exposure to large amounts of copper (6). There-
fore, the cytotoxicity of copper deposited in the stomach
may cause mucosal injury. Although the possibility of regu-
lar oral administration of celecoxib being the cause of gas-
tric mucosal injury cannot be ruled out in Case 3, copper
was noted to be deposited in the biopsy specimen of the le-
sion, which is considered to be an endoscopic finding re-
lated to Wilson disease.

Zinc therapy is a treatment for Wilson disease and is used
as both front-line and maintenance therapy. Zinc acetate was
administered in the three cases that we have described in

this report. The patients in Cases 1, 2, and 3 had consumed
zinc acetate for two years, five months, and nine years, re-
spectively. Zinc acetate is mainly used in Japan; it is not
used commonly in some countries due to high costs, and
zinc sulphate is used instead (3). Many studies have reported
a varying frequency of gastrointestinal side effects of zinc
therapy in patients with Wilson disease (3, 4, 7-10). Wigge-
linkhuizen et al. reported that gastrointestinal side effects ap-
peared in 12.5% of the patients treated by zinc therapy (7).
Conversely, Wiernicka et al. reported that gastrointestinal
side effects appeared in 40% of pediatric patients treated by
zinc sulphate (3); in their report, 21 out of 53 children com-
plained of gastrointestinal side effects, such as abdominal
pain, nausea, or vomiting. Due to persistent and severe ab-
dominal pain, endoscopy was performed in 7 of these 21 pe-
diatric patients, and gastritis with ulcerations or erosions
was observed in all patients (3). Furthermore, Antczak-
Kowalska et al. reported that gastrointestinal side effects ap-
peared in 65.2% of all patients with Wilson disease, includ-
ing 81.3% of those treated by zinc sulphate. They also re-
ported that endoscopy revealed hyperemia and erosion of the
gastric mucosa in 32.2% and 28.7% of all patients with Wil-
son disease, respectively, and in 31.3% and 46.9% of pa-
tients treated by zinc sulphate, respectively (4). However,
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Figure 4. Endoscopic images and pathological examination findings of biopsy specimens obtained
from the lesion in case 3. (A, B) Endoscopy reveals mottled white erosions on an erythematous mu-
cosa in the greater curvature of the fornix of the stomach. (C) Inflammatory cell infiltration is ob-
served in the interstitial stroma (Hematoxylin and Eosin staining, x100). (D) Copper deposition is
observed as interstitial stroma with fibrosis (Orcein stain, x100).

Figure 5. Endoscopic images of case 3 taken four years ago. (A, B) Similar lesions were observed at

various sites, such as the antrum and body of the stomach.

they did not provide clear endoscopic images of the hypere-
mia or erosion or any biopsy findings of the lesions. The
mucosal injury effect of zinc sulphate is believed to be re-
lated to the corrosiveness of zinc chloride, which is formed
by the action of gastric hydrochloric acid on zinc sul-
phate (3, 11). In the present cases, zinc acetate might have

caused mucosal injury through a similar mechanism. Al-
though zinc acetate is thought to be safer and better toler-
ated than zinc sulphate, the present cases demonstrate that
zinc acetate also causes gastric mucosal injury (7).

The pathogenesis of the gastric lesions found in the pre-
sent cases should be investigated. We believe that the erythe-
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| Wilson disease ‘

‘ Oral intake of zinc salts ‘

| Excessive Copper ‘

Zinc chloride

‘ Copper accumulated in stomach ‘

| White lustrous erosion ‘

| Erythematous mucosa |

Lustrous white erosions
surrounded by erythematous mucosa

Figure 6. Schematic illustration explaining our hypothesis concerning the mechanism underlying
gastric mucosal injury in Wilson disease. Erythematous mucosa is formed due to the cytotoxicity of

the accumulated copper in the stomach. Lustrous white erosions are formed on the erythematous

mucosa after the administration of zinc acetate due to an increase in the amount of corrosive zinc

chloride (formed as a result of the reaction between zinc acetate and the excessive gastric acid se-

creted). This leads to the appearance of lustrous white erosions surrounded by erythematous mucosa,

a novel endoscopic finding of Wilson disease.

matous mucosa was a result of the cytotoxicity of the accu-
mulated copper, as a pathological examination of the biopsy
specimens obtained from the mucosa revealed copper depo-
sition. In addition, because the white lustrous erosions im-
proved with suppression of the gastric acid by proton pump
inhibitor (PPI) therapy, we believe that these lesions were
formed on the mucosa after the administration of zinc ace-
tate due to an increase in the amount of corrosive zinc chlo-
ride resulting from gastric acid hypersecretion. Our hypothe-
sis concerning the mechanism underlying the gastric mu-
cosal injuries in the present cases is shown in Fig. 6. The
gastric lesions in our cases were located at the greater cur-
vature and localized, but the mechanism underlying their
formation remains unclear. Prospective studies are therefore
needed to determine the pathogenesis of these lesions.

We were unable to confirm the relationship between gas-
trointestinal symptoms and the endoscopic findings based on
only a few cases. If patients with Wilson disease receiving
zinc treatment develop new gastrointestinal symptoms, gas-
tric mucosal injury (such as that observed in the present
cases) can be suspected. When a mucosal injury is detected,
a higher dose of PPIs or potassium competitive acid block-
ers (P-CAB) might be effective for improving the symptoms
or the injury. Furthermore, based on the reported mechanism
of gastric injury (3, 11), PPI seems to be a better alternative
to P-CAB or mucosal protective agents in patients with Wil-
son disease treated by zinc salts. Patients with Wilson dis-
ease undergo upper endoscopy regularly for the evaluation
of esophageal or gastric varices secondary to cirrhosis of the
liver; however, patients who develop gastrointestinal symp-
toms should also undergo endoscopy to distinguish between
these lustrous white erosions surrounded by an erythematous
mucosa and other gastrointestinal diseases.

In conclusion, we herein report our novel endoscopic
finding of a lustrous white gastric erosion surrounded by an
erythematous mucosa in patients with Wilson disease. This

endoscopic finding might be related to the cytotoxicity of
the accumulated copper and zinc acetate.
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