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Abstract
Gastric duplication cyst is a very rare gastrointestinal tract malformation that accounts for 2%-4% of alimentary tract duplications. Most cases are diagnosed within the first year of life, following presentation of abdominal pain, vomiting, and weight loss and clinical discovery of an abdominal palpable mass. This case report describes a very uncommon symptomatic gastric duplication cyst diagnosed for the first time in adulthood. Only a few other case reports of similar condition exist, and all were identified by endosonography. The current case involves a 52-year-old male who presented with a one-month history of progressive iron deficiency anemia without overt gastrointestinal bleeding. The patient underwent esophagogastroduodenoscopy, which revealed a 2.0 cm pinkish subepithelial lesion, suspected to be a gastrointestinal stromal tumor (GIST) and source of gastrointestinal bleeding. The endosonography showed inhomogeneous hypoechoic lesions with focal anechoic areas arising from a second or third layer of the gastric wall. Differential diagnoses of GIST, neuroendocrine tumor, or pancreatic heterotopia were made. The lesion was removed using an endoscopic submucosal resection technique. Histopathology revealed an erosive gastric mass composed of a complex structure of dilated gastric glands surrounded by fibro-muscular tissue, fibroblasts, and smooth muscle bundles, which led to the diagnosis of gastric duplication. 

 2013 Baishideng. All rights reserved.
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[bookmark: OLE_LINK101][bookmark: OLE_LINK107]Core tip: Gastric duplication cyst is a very rare gastrointestinal malformation and most of the cases are diagnosed within the first year of life following clinical investigations of abdominal symptoms including pain, vomiting, and palpable mass. Gastrointestinal hemorrhage is a rare clinical manifestation. Here, we report a 52-year-old man who presented with a one-month history of progressive iron deficiency anemia without overt gastrointestinal bleeding. Esophagogastroduodenoscopy revealed general gastrointestinal bleeding and a 2.0 cm subepithelial tumor originating from the third layer of gastric wall. After complete removal by endoscopic mucosal resection, histopathological findings indicated a diagnosis of gastric duplication cyst with erosion. 
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INTRODUCTION
Gastric duplication cyst is a rare congenital malformation of the upper gastrointestinal tract, accounting for 2%-4% of all duplications of the alimentary tract[1]. Most cases are diagnosed in the first year of life, following presentation of abdominal pain, vomiting, and weight loss and clinical discovery of an abdominal palpable mass or upon clinical investigation of gastrointestinal obstruction and/or perforation[1-3]. Bleeding was a very rare clinical manifestation of this condition, and very few cases of gastric duplication cysts have been diagnosed in adulthood[2-6]. Some of the adult cases have been incidentally detected during upper endoscopy [endoscopic ultrasound (EUS) technology] or abdominal imaging studies for other reasons[3,5,6]. Yet, the reported radiographic and endosonographic findings from these limited cases have not revealed any characteristic profile useful for diagnosis. 
Herein we describe an unusual case of gastric duplication cyst which was identified in an adult male following endosonographic investigations of subacute anemia and discovery of upper gastrointestinal bleeding.

CASE REPORT
A 52-year-old man presented with a one-month history of progressive iron deficiency anemia without overt gastrointestinal. Laboratory tests indicated remarkably low hemoglobin level (9.0 mg/dL; reference range: 13.0 - 17.0 mg/dL) and slightly low ferritin level (18.0 ng/mL; reference range: 12-200 ng/mL). Esophagogastroduodenoscopy was performed and revealed a 2.0 cm pinkish umbilicated subepithelial lesion located at antrum and accompanied by evidence of ulceration and blood clotting (Figure 1A). Gastrointestinal stromal tumor (GIST) was suspected, and subsequent endosonographic evaluation was ordered. 
In the endoscopic suite, the patient underwent total intravenous anesthesia using propofol with full anesthetic monitoring. A curvilinear echoscope (EG-3870UTK; Pentax, Miyaki, Japan) was used and revealed a 1.8 cm hypoechoic mass arising from the second and third layer of the gastric wall, with a centralized anechoic area lacking vascular flow (Figure 1B). The findings suggested small GIST with cystic change. An endoscopic submucosal resection (EMR) technique was applied with an 8.8 mm gastroscope (GIF-Q180; Olympus, Tokyo, Japan) and creation of a submucosal cushion by injecting a 4 mL mixture of adrenaline (1 mg), Indigo carmine (0.4% solution) and Gelofucin® (500 mL) using a 23 gauge needle [HeyinovoTM; Wilson Instruments (SHA) Co., Ltd., Shanghai, China]. The lesion was removed in an en-bloc fashion by an electrical snare (Figure 2). 
Histopathological analysis of the resected tissue revealed an erosive gastric mass that was composed of a complex structure characterized by dilated gastric glands surrounded by fibromuscular tissue, fibroblasts, and smooth muscle bundles. Immunohistochemistry analysis showed negativity for CD117, DOG-1, and S-100, but focal positivity for smooth muscle actin. Although these pathology findings suggested a differential diagnosis of pancreatic heterotopia, no evidence was found for this diagnosis (Figure 3) and the diagnosis of gastric duplication was made. 

DISCUSSION
Gastric duplication cysts are rare congenital malformations with frequent localization in the alimentary tract that follows the incidence hierarchy of ileum > esophagus > jejunum > colon > stomach > appendix[2-4]. Yet, the etiopathogenetic origin of gastric duplication cysts remains undefined. These duplications, however, are usually found to be distributed dorsally to the primitive gut during development, so that most gastric duplication cysts appear along the greater curvature of the stomach, adjacent to the gastric wall (only 5.5% are found in the lesser curvature[3]). The stomach is lined by typical gastric mucosa, which is often accompanied by patches of ectopic intestinal epithelium; in addition, a smooth muscle coat fuses with the muscularis propria of the stomach, making it contiguous with the wall of the stomach, and shares a common blood supply. The cyst in the current case was located at the greater curvature of the antral area. 
The rarity of the current case was furthered by the manifestation of symptoms and diagnosis having occurred in later adulthood. Furthermore, gastric duplication cysts are usually asymptomatic in adult patients, yet this case presented with anemia from upper gastrointestinal bleeding. Based upon the pathological findings, we speculate that acid erosion of the gastric lining near the cyst led to the hemorrhage, as well as the observed ulceration. 
Throughout the case management course, various differential diagnoses were suggested and rejected. In particular, the endoscopic and EUS findings of small subepithelial lesions with umbilication suggested potential diagnoses of GIST, neuroendocrine tumor, or pancreatic heterotopia. The endosonographic characteristics of this patient are very distinctive from those reported for previous cases, even though all cases involved cystic lesions at greater curvature sites of the stomach. The cysts of previous cases have ranged in diameter from 5 to 7 cm, and were located adjacent to the fourth layer of the gastric wall. In addition, most of these cysts showed an inhomogeneous echoic pattern, which was suspected to reflect secretions from the gastric gland composed of both mucous and serous material[3,5,6]. We hypothesized the atypical endosonographic findings of the current case corresponded to the smaller cyst size and low fluid volume, which caused the lesion to appear more like a solid mass with cystic degeneration than a cystic lesion. Therefore, the final diagnosis was gastric duplication cyst. Finally, even though fine needle aspiration cytology may have been able to achieve the differential diagnosis[4], we felt that complete removal of the lesion was justified by the patient’s symptoms and unknown risk for malignant transformation[1]. 
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Figure 1 Endoscopic view. A: Showing a subepithelial lesion with ulceration and blood clotting; B: Showing a hypoechoic lesion arising from the second and third layers of the gastric wall, with a central anechoic area. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 2 The lesion was removed in an en-bloc fashion by an electrical snare. A: Submucosal layer after completion of the endoscopic mucosal resection; B: En-bloc resected tissue.

Figure 3 Histopathology and immunohistochemistry showing. A: The eroded gastric mass composed of dilated gastric glands surrounded by fibromuscular tissue, fibroblasts, and smooth muscle bundles; B: CD117-negative staining. 


