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Abstract
Gastric inverted hyperplastic polyp (IHP) is a rare gastric polyp characterized by the downward growth of hyperplastic mucosal components into the submucosal layer. Macroscopically, a gastric IHP resembles a subepithelial tumor (SET); as a result, accurately diagnosing gastric IHP is difficult. This issue has clinical significance because gastric IHP can be misdiagnosed as SET or as malignant neoplasm In addition, adenocarcinoma can accompany benign gastric IHP. Although in most cases, gastric IHPs are asymptomatic and are found incidentally, these polyps may cause anemia secondary to chronic bleeding. Here, we report one case involving gastric IHP accompanied by chronic iron deficiency anemia that was successfully managed using endoscopic submucosal dissection.
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Core tip: Gastric inverted hyperplastic polyp (IHP) is a rare gastric polyp characterized by the downward growth of hyperplastic mucosal components into the submucosal layer. It is difficult to diagnose accurately without endoscopic resection and pathological investigation because of its inverted grown into the submucosal layer and the paucity of case reports. In most cases, gastric IHPs are asymptomatic and are found incidentally. Rarely, it may manifest as anemia secondary to chronic bleeding and can be ignored by inexperienced endoscopist. Importantly, it is reported to be related with dysplasia and adenocarcinoma. So, en bloc resection using endoscopic submucosal dissection was recommended for diagnosis and treatment.
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INTRODUCTION
Gastric inverted hyperplastic polyp (IHP) is a rare gastric polyp characterized by the downward growth of hyperplastic mucosal components into the submucosal layer[1]. In 1993, Kamata et al[2] first referred to this type of lesion as an IHP. This polyp has also been called a hamartomatous polyp and a solitary polypoid hamartoma[3]. Macroscopically, a gastric IHP resembles a subepithelial tumor (SET); as a result, accurately diagnosing gastric IHP is difficult. This issue has clinical significance because gastric IHP can be misdiagnosed as SET or as malignant neoplasm. In addition, adenocarcinoma can accompany benign gastric IHP[1]. Although most gastric IHPs are symptomatic and are identified incidentally, we encountered a case of gastric IHP that had the primary manifestation of chronic iron deficiency anemia (IDA) and was successfully managed using endoscopic submucosal dissection (ESD). 

CASE REPORT
A 64-year-old woman presented with several year history of dizziness and general weakness that had recently become aggravated. Her medical history was otherwise unremarkable. Approximately 7 years prior to the events described here, the patient had been diagnosed with gastric SET (Figure 1A). A biopsy indicated the presence of chronic gastritis. Although the patient had undergone endoscopic examinations nearly every year, no treatment for her gastric SET had been considered.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14] At admission, a physical examination produced unremarkable findings. Complete blood count results indicated a white blood cell count, hemoglobin level, and platelet count of 5900/mm3, 6.5 g/dL, and 497000/mm3, respectively. The patient’s anemia was diagnosed as IDA and her stool was negative for occult blood. Blood chemistry results were unremarkable. An endoscopic examination revealed a 1.5 cm SET on the greater curvature (GC) side of the lower body. This tumor, which had increased in size since the previous examination, was covered with normal mucosa exhibited irregular, hypervascular changes and a central orifice at its surface (Figure 1B). Endoscopic forceps biopsy results indicated chronic gastritis with intestinal metaplasia. A colonoscopic examination produced unremarkable findings. Endoscopic ultrasonography (EUS) revealed a 13.2 mm  11.2 mm heterogeneous hypoechoic tumor in the submucosal layer of the gastric wall (Figure 2A). Abdominal contrast-enhanced computed tomography (CT) indicated the presence of a 1.5 cm, oval-shaped enhancing mass in the stomach, on the GC side of the lower body (Figure 2B). Because this lesion could have been a cause of the patient’s IDA and because we wished to obtain an appropriate diagnosis, we decided to respect the mass in question using ESD. Grossly, the resected specimen measured 5.0 cm × 3.0 cm and included a well-circumscribed 1.5 cm polypoid lesion (Figure 2C). Histologically, the lesion mainly consisted of inverted proliferating columnar cells and was primarily composed of hyperplastic foveolar-type glands; focal cystic dilatation, inflammatory cells, and smooth muscle bundles in the stroma were observed (Figure 3). The pathologic diagnosis was consistent with gastric IHP. No architectural or cytological atypia were detected. 
The patient was discharged following endoscopic treatment of gastric IHP; 5 months later, the patient’s hemoglobin had normalized to 12.4 g/dL, and anemic symptoms such as general weakness and dizziness had disappeared. A follow-up endoscopic examination revealed a post-ESD scar with a converging fold on the GC side of the lower body (Figure 2D).

DISCUSSION
Gastric polyps can be classified by morphology as either protruding or inverted. Most gastric polyps are protruding, whereas inverted gastric polyps are rare. Gastric IHP is characterized by the marked endophytic proliferation of foveolar-, pyloric-, or fundic-type glandular epithelium, which leads to a polypoid lesion[4]. Although the pathogenesis of IHP is not well understood, studies have suggested that inflammation and subsequent healing may promote epithelial displacement[4]. 
The connection between the inflamed overlying mucosa and hyperplastic components in combination with the presence of the slit-shaped cavity in the polyp’s center suggested that repeated mucosal inflammation caused a break in the muscularis mucosae that allowed for the downward herniation and submucosal trapping of mucosal glands[4].
Our literature review discovered 19 reported cases of gastric IHP[1-11]. Most of this gastric IHP were asymptomatic and were found incidentally. Rarely, gastric IHP may manifest as anemia secondary to chronic bleeding. Among the 19 previosly reported IHP cases, only 1 case presented with mild anemia. Thus, our IHP case is the first report of symptomatic, severe anemia as a symptom of gastric IHP.
Gastric IHP is difficult to diagnose accurately without endoscopic resection and pathological investigation because of the polyp’s inverted growth into the submucosal layer and the existence of extremely few case reports. Gastric IHP is diagnosed based on the tumor’s pathological characteristics, including fibroblast cells, smooth muscle proliferation, nerve components, vasoformative tissue, glandular hyperplasia, and cystic gland dilatation[1]. The pathological finding of inverted ectopic gastric pseudopyloric glands in the submucosal layer is critical for diagnosing gastric IHP[1]. 
Gastric IHP is reportedly related to dysplasia and adenocarcinoma[3]. Although gastric IHPs are benign tumors, dysplastic or cancerous areas are found within a large lesion in approximately 20% of gastric IHP cases [5]. Kono et al. suggested that p53 dysregulation may play an important role in the malignant transformation of gastric IHPs[6]. In addition, multifocal adenocarcinomas may be present and randomly distributed across the superficial and deep regions of a gastric IHP. Therefore, a negative biopsy cannot reliably exclude the presence of dysplasia or adenocarcinoma. As a result, a patient with gastric IHP should be subjected to complete resection with a negative margin and a thorough histological examination should be performed[4]. Several methods of diagnosing and treating gastric IHP have been used, including conventional polypectomy, endoscopic mucosal resection with piecemeal resection, ESD, and surgical approaches such as laparoscopic wedge resection. Recently, en bloc resection using ESD was recommended for the diagnosis and treatment of gastric IHP. 
In conclusion, gastric IHP can cause symptoms such as anemia and can be ignored by an inexperienced endoscopist. Therefore, it is important to recognize the clinical significance of these lesions and consider treatment. We have reported a case of gastric IHP accompanied by chronic IDA that was successfully managed using ESD.
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Case characteristics
A 64-year-old woman presented with several year history of dizziness and general weakness that had recently become aggravated. 

Clinical diagnosis
An endoscopic examination revealed a 1.5 cm SET on the greater curvature (GC) side of the lower body. 

Differential diagnosis
Carcinoid, Ectopic pancreas, Granular cell tumor, Leiomyoma, Lymphoma.

Laboratory diagnosis
Hemoglobin level was 6.5 g/dL and all other labs were within normal limits.

Imaging diagnosis
Abdominal CT indicated the presence of a 1.5 cm, oval-shaped enhancing mass in the stomach, on the GC side of the lower body and EUS revealed a 13.2 mm  11.2 mm heterogeneous hypoechoic tumor in the submucosal layer of the gastric wall.

Pathological diagnosis
Gastric inverted hyperplastic polyp (IHP).

Treatment
Endoscopic submucosal dissection (ESD). 

Related reports
Gastric IHP is a rare gastric polyp characterized by the downward growth of hyperplastic mucosal components into the submucosal layer. It is difficult to diagnose accurately without endoscopic resection and pathological investigation. Rarely, it may manifest as anemia secondary to chronic bleeding and is related with dysplasia and adenocarcinoma.

Term explanation 
ESD is a well-established technique of endoscopic resection that allows for en bloc removal of GI epithelial lesions.

Experiences and lessons
Gastric IHP can cause symptoms such as anemia and can be ignored by an inexperienced endoscopist. Therefore, it is important to recognize the clinical significance of these lesions and consider treatment.

Peer-review
The paper is well written.
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Figure 1 Gastric subepithelial tumor on the greater curvature side of the lower body. A: 7 years ago, gastric subepithelial tumor (SET) with hypervascular mucosal change was shown. When pushed the gastric SET by cold biopsy forcep, mucous secretion flowed from the lesion; B: At admission, gastric SET had shown the growth of size. Top of the gastric SET was shown slightly depressed, irregular and hypervascular change. 
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Figure 2 Colonoscopic examinations. A: Endoscopic ultrasonography (EUS) demonstrated a 13.2 mm  11.2 mm-sized heterogeneous hypoechoic tumor (white arrow) in the submucosal layer of the gastric wall; B: Abdominal contrast-enhanced computed tomography (CT) demonstrated a 1.5 cm-sized, oval-shaped enhancing mass (white arrow) on the GC side of the lower body; C: ESD specimen measuring 5.0 cm × 3.0 cm showed a 1.5 cm-sized, well-circumscribed polypoid lesion; D: Follow-up endoscopic examination demonstrated a post ESD scar with converging fold on the GC side of the lower body. 
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Figure 3 Microscopy of the endoscopic submucosal dissection specimen. A: Well-circumscribed inverted growth pattern into the submucosal layer was shown (HE staining,  10); B: Endophytic proliferation of hyperplastic columnar cells and connected with inflamed surface epithelium was shown. No architectural or cytological atypia was found (HE staining,  100).
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