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Abstract 

Here, we report on a rare case of gastric hyperplastic polyps which disappeared after the dis-

continuation of proton pump inhibitor (PPI). The patient was an 83-year-old woman with liver 

cirrhosis and portal hypertension, along with gastroesophageal reflux disease treated by PPI. 

An initial upper gastrointestinal endoscopy showed unique polypoid lesions in the greater 

curvature of the stomach. Biopsy specimens of the lesions were diagnosed as hyperplastic 

polyps and she was followed. One year later, a second endoscopy showed that the lesions had 

increased in number and size, and an endoscopic mucosal resection (EMR) was performed for 

the main polyps. The resected specimens indicated a proliferation of foveolar epithelium cells 

with an increase of capillary ectasia and parietal cell hyperplasia, which was thought to be 

induced by hypergastrinemia from the PPI. Three months after the EMR, she was admitted 

because of bleeding from the remaining polyps along with an increase in new polyps. After 
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conservative treatment, PPI was stopped and rebamipide was used. One year and 6 months 

later, an endoscopy showed the complete disappearance of all gastric polyps. 

 © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

The pathogenesis of gastric hyperplastic polyps is still unknown, but it is suggested that 
the exaggerated repair of mucosal damage, antral hypercontraction, and hypergastrinemia 
may play a role in the development of polyps. In general, gastric hyperplastic polyps develop 
from the atrophic gastric mucosa with inflammation induced by Helicobacter pylori (HP) in-
fection [1] or autoimmune gastritis [2]. Moreover, several recent studies have reported that 
the long-term use of proton pump inhibitor (PPI) may cause not only fundic gland polyps [3, 
4] but also hyperplastic polyps through hypergastrinemia [5]. The clinical significance of gas-
tric hyperplastic polyps is whether they have malignant potential and cause anemia or not [6]. 

Although large or hemorrhagic gastric hyperplastic polyps can be removed endoscopi-
cally, endoscopic therapy is not a fundamental treatment for gastric hyperplastic polyps be-
cause the cause of the polyps has not been eliminated. Outside of endoscopic therapy, several 
recent studies have demonstrated that a regression or disappearance of gastric hyperplastic 
polyps is found after HP eradication therapy and/or the discontinuation of PPI [7–9]. 

Here, we report on a rare case of gastric hyperplastic polyps and show the unique endo-
scopic and pathological findings in which the gastric polyps disappeared naturally after the 
discontinuation of PPI in a patient with liver cirrhosis and portal hypertension. 

Case Presentation 

An 83-year-old woman had been treated for liver cirrhosis due to nonalcoholic steatohep-
atitis (NASH) and autoimmune hepatitis (AIH), with essential hypertension and gastro-esoph-
ageal reflux (GERD) at our hospital and at another outside hospital. In March 2014, an initial 
upper gastrointestinal endoscopy (UGE) showed multiple reddish polypoid lesions in the 
greater curvature of the stomach. The endoscopic finding of main polyps was unique, and a 
part of the mucosal folds of the greater curvature was swollen like a sausage, with a reddish 
surface. A red ridge on the fold beside the main lesion was also recognized. Two consecutive 
raised lesions on the fold beside the main lesion were also recognized. In addition, a broad-
based reddish polypoid lesion was observed on the anterior wall side next to the two lesions, 
with a clot adhering to part of it. In addition, two small fundic gland polyps were noted (Fig. 
1a). 

Biopsy specimens of the lesion indicated hyperplasia of the foveolar epithelium and was 
diagnosed as gastric hyperplastic polyps (Fig. 1b). We suspected that those hyperplastic 
polyps were associated with PPI because no atrophic change was found in the stomach as a 
whole, all HP tests (Ig G antibody, rapid urease test, and urea breath test) were negative, and 
she had a long-term history of PPI use (rabeprazole 10 mg/day). Her fasting serum gastrin 
level was 776 pg/dL (normal range: 50–150 pg/dL). 

One year later, she was diagnosed with pneumonia and admitted to our hospital. At that 
time, she had an additional diagnosis of autoimmune hemolytic anemia (Hb, 8.0 g/dL). More 
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than 2 years after that, she was admitted to our hospital with appetite loss, dizziness, and se-
vere anemia (Hb, 5.0 g/dL). A UGE indicated multiple gastric polyps with a granular surface 
and natural bleeding in the curvature, the number and size of the polyps had increased com-
pared to previous exams. In addition, new adjacent polypoid lesions were found in the greater 
curvature of the antrum (Fig. 2a). 

An EMR was performed on the main gastric polyps and she was followed. Pathological 
findings of the resected polyps showed the crypt hyperplasia with an edematous lamina pro-
pria containing prominent ectasia in the vessels of the surface epithelium (Fig. 2b). In addition, 
there was cystic dilation of the fundic glands and a remarkable hyperplasia of the parietal cells 
deep in the hyperplastic polyps (Fig. 2c). 

Three months after the EMR, she was admitted with hematemesis, and an emergency en-
doscopy revealed bleeding from the remaining gastric polyps and also from renewed polyps 
(Fig. 3a, b). After conservative treatment, the PPI rabeprazole (10 mg/day) was stopped and 
the mucoprotective agent rebamipide (300 mg/day) was started. She was followed at another 
outside hospital and her anemia was stable (Hb, 7.0∼9.0 g/dL) for the next 1 year and 6 
months. 

She was re-admitted due to uncontrolled ascites and hepatic encephalopathy from cir-
rhosis. A UGE showed a post-EMR scar in the middle of the corpus and all polyps in the antrum 
and the lower part of the corpus had completely disappeared (Fig. 3c, d). She was treated for 
liver failure but died of progression of the disease 28 days after admission. 

Discussion/Conclusion 

Here, we reported on a rare case of gastric hyperplastic polyps with unique endoscopic 
and pathological findings which disappeared completely after the discontinuation of PPI. Fur-
thermore, it was possible to stop the refractory anemia which was thought to be caused by the 
bleeding from the gastric polyps. 

The gastric polyps in this case showed unique endoscopic findings of a sausage-like swell-
ing of parts of the mucosal folds and broad-based reddish polyps with a relatively smooth 
surface. The sub-pedunculated and pedunculated dome-shaped forms were different from 
other more common gastric hyperplastic polyps. 

Gastric hyperplastic polyps in patients with portal hypertension are known as portal hy-
pertensive polyps or portal hypertension associated polyps. Published endoscopic findings of 
portal hypertensive polyps show them to be reddish, slender, with a tendency for tandem le-
sions with an earthworm-like swelling on the surface [10]. In general, the most common loca-
tions are in the antrum or the greater curvature; however, they are also found in the lower 
corpus [11]. One specific pathological finding of portal hypertensive polyps is a remarkable 
increase of capillary vessels in the surface of the polyp [10]. In this case, the polyps were lo-
cated in the greater curvature and showed a remarkable increase of capillary vessels in the 
surface of the hyperplastic polyps that corresponded to those of portal hypertensive polyps. 

In this case, the gastric polyps developed from non-atrophic mucosa without HP infection 
and disappeared completely after the discontinuation of PPI and the use of rebamipide. In 
general, gastric hyperplastic polyps arise from the atrophic gastric mucosa with inflammation 
induced by HP infection or autoimmune gastritis [1, 2]. Recently, several reports have demon-
strated the development of gastric hyperplastic polyps as well as fundic gland polyps in pa-
tients with long-term PPI use [5]. The polyps are suspected to be associated to 
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hypergastrinemia induced by the prolonged use of PPI [3, 12, 13]. In our case, HP infection 
was negative, and the endoscopy found no hypergastrinemia-related gastric mucosa atrophy 
(776 pg/dL). Our previous studies about the pathogenesis of gastric hyperplastic and other 
types of polyps demonstrated that hypergastrinemia induced by severe atrophic gastritis of 
the corpus or the prolonged use of PPI might play a role in the development of gastric hyper-
plastic polyps [14]. It is well known that gastrin has a trophic effect on gastrointestinal mucosa 
[12]. The rebamipide was used to decrease the gastrin level in the blood as well as to assist in 
repairing the gastric mucosal tissue [15]. 

It is well known that the disappearance or regression of fundic gland polyps is found in 
patients after the discontinuation of prolonged PPI use [13]. Moreover, two reports from Ja-
pan have demonstrated a similar phenomenon in patients with gastric hyperplastic polyps 
caused by PPI [7, 8]. Okazaki et al. [7] reported that gastric hyperplastic polyps disappeared 1 
year after switching from PPI to an H2 receptor antagonist in an HP-negative patient with 
GERD. While the serum gastrin level was not indicated, Anjiki et al. [8] also reported on an HP-
positive case of multiple hyperplastic polyps with adenocarcinoma. In that case, hypergas-
trinemia induced by PPI was found and after discontinuing PPI, the gastric polyps disappeared 
with the normalization of gastrin level. HP eradication therapy was also performed after dis-
continuing PPI. It is well known that HP eradication therapy normalizes serum gastrin levels 
which allows gastric hyperplastic polyps to disappear. Therefore, it is difficult to conclude 
whether the eradication of HP or the discontinuation of PPI might be responsible for the dis-
appearance of gastric polyps. 

In general practice, PPI is commonly used for long periods of time as therapy for reflux 
esophagitis, peptic ulcer diseases and their prevention, and HP eradication therapy. If gastric 
hyperplastic polyps with complications, such as bleeding or anemia are observed, as they 
were in this case, it is necessary to consider whether hypergastrinemia is being caused by PPI, 
and to decide to decrease the dose of PPI, switch to an H2 receptor antagonist, or discontinue 
the PPI altogether. 
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Fig. 1. A part of the mucosal folds of the greater curvature of the stomach was swollen like a sausage, with 

a red surface (arrows). A red ridge on the fold beside the main lesion was also recognized. Two consecutive 

raised lesions on the fold beside the main lesion were also recognized. In addition, a broad-based reddish 

polypoid lesion was observed on the anterior wall side next to the two lesions, with a clot adhering to part 

of it. In addition, two small fundic gland polyps were noted (a). Biopsy specimens of gastric polyps show 

hyperplasia of the foveolar epithelium cells with edema of lamina propria and an increase of capillaries 

(H&E stain, ×100) (b). 
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Fig. 2. Compared with the previous findings, the morphology of the polypoid lesions has obviously changed. 

The swelling has increased, the number of lesions has also increased, and there are white mossy surface 

nodules with clots attached. Additionally, ridged lesions were found on the pylorus side in line with the 

mucosal folds (a). Pathological findings of the resected polyps showed the crypt hyperplasia with an edem-

atous lamina propria containing prominent ectasia in the vessels of the surface epithelium (arrows) (H&E 

stain, ×200) (b). The deep layer of the resected polyps shows cystic dilation of the fundic glands and a 

remarkable hyperplasia of the parietal cells (H&E stain, ×400) (c). 
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Fig. 3. The area resected by EMR scarred and no ridge formation was observed (a). However, the ridge on 

the fold side on the pylorus side increased, and there were many raised lesions with blood clots on the 

pylorus side (b). Endoscopic findings 1 year and 6 months after the discontinuation of PPI and with the use 

of rebamipide are shown. Although post-EMR scarring with conversing folds is found in the middle of cor-

pus (c), the welling of mucosal folds and surface redness are not found. All previous polypoid lesions in the 

antrum completely disappeared (d). 
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