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Abstract
BACKGROUND
[bookmark: _Hlk527536777]Angiolipoma is a benign tumor and is generally found in subcutaneous tissues. Angiolipomas are rare in the gastrointestinal tract, including the stomach. Preoperative diagnosis of the tumor is difficult, although there are several radiological examinations such as computed tomography and endoscopic ultrasound.

CASE SUMMARY
We report a 24-year-old Chinese man with multiple gastric angiolipomas, with a positive stool occult blood examination. Endoscopic biopsy only showed nonspecific inflammation. Histological examination of the specimen by endoscopic snare resection showed that the tumor consisted of adipose tissues and blood vessels. We also performed a literature review. After the use of proton pump inhibitor, the fecal occult blood test was negative. Due to the difficulty of resecting multiple lesions in the stomach completely and the benign characteristics of angiolipoma, we chose to have regular upper gastrointestinal endoscopy evaluation of the lesion. No evidence of significant change in lesion size was detected after 3-years follow-up. 

CONCLUSION
Gastric angiolipoma is rare, and benign neoplasm should be considered when lesions occur submucosally in the gastrointestinal tract. 
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Core tip: Angiolipoma in the gastrointestinal system is a rare entity, and angiolipoma in the stomach is extremely rare, with difficult preoperative diagnosis. We report a patient with multiple gastric angiolipomas with weakly positive stool occult blood examination. Endoscopic and radiological examinations, such as computed tomography, were used. The specimen was obtained by endoscopic snare resection for histopathological evaluation. Multiple angiolipomas in the gastrointestinal system are extremely rare in the recent literature. We also performed a brief review to investigate the clinical characteristics, diagnosis, and management of gastric angiolipoma.
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INTRODUCTION
Angiolipomas are benign tumors made up of adipose tissue and proliferated blood vessels. They are subcutaneous tumors and are commonly found in the arms and trunk[1]. They are rarely seen in the gastrointestinal system[2]. Although endoscopic and radiological examinations can demonstrate the lesion in the gastrointestinal tract, preoperative diagnosis of angiolipomas is still difficult and the final diagnosis is dependent on histopathological evaluation[3]. According to the current literature, only four cases of gastric angiolipoma, which all occurred as a solitary lesion, have been reported[4-7] (Table 1). Here, we describe a case of multiple gastric angiolipomas diagnosed after endoscopic snare resection.

CASE PRESENTATION
Chief complaints
A 24­year-old man visited our hospital due to a 4-year history of a space-occupying lesion in the stomach that was detected at another hospital. He had no complaint of abdominal pain, bloody stools, or weight loss.

History of present illness
He had upper gastrointestinal hemorrhage 4 years ago and underwent an operation for right carpal tunnel syndrome. The postoperative pathology showed fibrous tissue hyperplasia collagen and adipose tissue with vascular proliferation.

History of past illness
[bookmark: _Hlk534731889]He underwent an operation on his right arm. 

Personal and family history
His family history and past medical history were both unremarkable. He had no history of using nonsteroidal anti-inflammatory drugs or other drugs that cause gastrointestinal bleeding.

Laboratory examinations
During hospitalization, stool occult examination was weakly positive, and other routine laboratory parameters were within the normal range. Tumor markers including carcinoembryonic antigen and cancer antigen 125 were negative. 

Imaging examinations
Computed tomography (CT) (Figure 1) showed that the walls of the greater curvature of the stomach and the antrum were significantly thickened, and some parts had protruding nodules. Spotted calcification could be seen inside the stomach. A lesion measuring 2.7 cm in diameter was located on the greater curvature. After contrast enhancement, the lesion was progressively enhanced. The serous membrane and surrounding fat space were still clear, and there were several small lymph nodes around the stomach. Mesenchymal tumors, neurogenic tumors, and vascular-derived tumors were considered.
Magnetic resonance imaging (MRI) revealed that the wall of the greater curvature was thickened and the antrum had outwardly protruding nodules. The boundary was clear and had longer signal intensity on T2-weighted images and high signal intensity on diffusion-weighted imaging. 
Positron emission tomography (PET)-CT showed irregular thickening of the antrum wall, with multiple nodular shadows protruding outward. Some of them had calcifications and showed mildly increased uptake of fluorodeoxyglucose with standardized uptake value of 2.3. The differential diagnosis included low-metabolic tumor, mesenchymal tumor, and lymphoma. 
At upper gastrointestinal endoscopy (Figure 2), mucosal thickening of the stomach wall was identified in the gastric corpus, and biopsy showed a hard texture. Multiple submucosal nodules were seen in the antrum, the duodenal bulb, and the gastric corpus extended to the cardia. Some nodules had superficial congestion and hemorrhagic spots. Other parts of the stomach appeared normal. Endoscopic biopsy of the lesion only observed unspecific chronic inflammation of the mucosa without colonization by Helicobacter pylori. 
At endoscopic ultrasound (EUS) (Figure 3), multiple submucosal nodularities were seen in the antrum, with a smooth surface. These nodules were located in the mucosal layer, submucosa, and muscularis propria layer and were heterogeneous mixed hypoechoic and isoechoic lesions with hyperechoic spots. The lesion was not well defined, and multiple mucosal nodes were seen on the greater curvature of the stomach. The mucosal lesion appeared hyperemic and had old bleeding spots. The mucosal layer, the submucosa, and the muscularis propria were thickened inhomogeneously, and the lesion was hypoechoic yet heterogeneous. Histological examination by diagnostic endoscopic polypectomy snare (Figure 4 and Figure 5) showed that the gastric corpus had tumor-like hyperplasia of blood vessels and adipose tissue. There was no definite fibrin thrombus, and all cells investigated cytogenetically had a normal karyotype.

FINAL DIAGNOSIS
According to the imaging findings and histopathologic examination, this patient was diagnosed with multiple angiolipomas of the stomach.

TREATMENT
After the use of proton pump inhibitor, the fecal occult blood test was negative. Due to the difficulty of resecting multiple lesions in the stomach completely and the benign characteristics of angiolipoma, it was inappropriate to undertake gastrectomy. Therefore, the patient chose to have regular upper gastrointestinal endoscopy evaluation of the lesion.

OUTCOME AND FOLLOW-UP
During outpatient follow-up, he had no characteristic clinical symptoms, and the routine examinations were repeatedly normal. No evidence of significant change in lesion size was detected after 3-years follow-up. 

DISCUSSION
Bowen[8] first defined angiolipomas in 1912, and Howard et al[9] distinguished them from lipomas histopathologically in 1960. Angiolipomas are generally subcutaneous and capsulated, most commonly on the arms and trunk in young adults[10]. They are rarely found in the gastrointestinal tract. In a literature review, we found only four cases of angiolipomas involving the stomach, and all gastric lesions were solitary. Only one case of gastrointestinal angiolipomas reported a patient with duodenal and colonic angiolipomas[11]. To the best of our knowledge, our case is the first of multiple gastric angiolipomas diagnosed after endoscopic snare resection.
Gastrointestinal angiolipomas can be detected by many imaging methods including EUS, CT, or MRI before histopathological diagnosis[12,13]. EUS shows hyperechoic or isoechoic lesions in the submucosal layer[7,14,15]. Post-contrast CT does not show significant enhancement in some studies[16,17], but high-density lesions can be seen because of the different tissue composition of the lesions[13]. MRI shows the peripheral signal isointensity with a central high-intensity signal on T1-weighted and T2-weighted images[18]. PET-CT is less used for diagnosing angiolipomas and mildly increased fluorodeoxyglucose uptake can be visible on whole-body PET. The PET-CT findings are helpful to distinguish angiolipomas from malignant lesions[19-21]. We reported the first imaging findings of PET-CT of gastrointestinal angiolipomas. However, because of the lack of characteristic clinical presentations and specific findings on imaging studies, it is difficult to diagnose gastrointestinal angiolipomas before surgery. The final diagnosis is usually confirmed by surgical pathology.
In our case, although gastroscopy showed multiple bulges in the stomach, the biopsy specimen obtained only revealed chronic and moderate inflammation of the mucosa without tumor cells. Combined with the CT, EUS, and PET-CT findings, we doubted the presence of tumor in the stomach and chose to obtain a specimen by endoscopic snare resection. Finally, the histopathological evaluation showed a benign lesion with proliferated blood vessels and mature adipose tissue. Three years ago, the patient complained of a swollen right hand and underwent an operation for “right carpal tunnel syndrome”. Pathologic examination showed fatty tissue with vascular proliferation that was similar to the lesion in the stomach. Angiolipomas usually occurred in the trunk and the extremity, so we suspected it was an angiolipoma in the arm. Considering the multiple lesions and benign nature, the patient and we chose to follow up any change in the lesions rather than undergo radical resection. 
Upper gastrointestinal examination to obtain a biopsy specimen is limited to superficial mucosa, and the features of gastric angiolipomas are nonspecific. For instance, our patient only showed weakly positive stool occult blood examination because of ulceration. Hence, the accuracy of preoperative diagnosis is not high, and the final diagnosis is mostly dependent on surgical excision. 
Surgical resection is the main treatment option for gastrointestinal angiolipomas, and the recurrence rate is low when the tumor is completely removed. In reported cases, patients were treated by exploratory laparotomy with mass resection[4,5]. A case of a solitary Peutz–Jeghers-type polyp with an angiolipoma in the stomach[6] was treated with distal partial gastrectomy with Bilroth I reconstruction and resection of the polyp, due to the presence of intussusception and acute bleeding. In one case, laparoscopic wedge resection was also performed successfully[7]. The size of the reported angiolipomas ranges from 0.5 cm up to 5 cm in diameter. Three cases of gastric angiolipomas were presented with moderate or severe anemia. Surgery was performed in four previous cases because all of them had bleeding. There is no international standard. So, when considering the optimal treatment, the levels of urgency and lesion size are crucial factors. During follow-up, none of the cases in the literature recurred, and the prognosis was good. However, our patient diagnosed by histopathological evaluation did not choose to have surgical excision. Because our patient has multiple gastric angiolipomas invading the muscularis propria, it would have been difficult to resect the lesions completely by endoscopic submucosal dissection. Moreover, the patient in our case was not presented with anemia and only presented with a weakly positive fecal occult blood test. In addition, angiolipoma is universally benign and symptoms are mild, and gastrectomy would lead to a deteriorating quality of life.

CONCLUSION
In conclusion, gastric angiolipoma is rare, and we should be aware of the benign neoplasm when we find lesions occurring submucosally in the gastrointestinal tract. However, we should also pay attention to the pre- and/or intraoperative histological features to avoid an erroneous diagnosis and radical resection.
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Figure 1 Abdominal computed tomography scan with contrast showed gastric wall thickening and multiple polyps with spotty calcification; progressive enhancement, suggestive of mesenchymal tumors.
















[bookmark: _Hlk528140466][bookmark: _Hlk528140563]Figure 2 Upper endoscopy revealed multiple submucosal nodules in the antrum, the duodenal bulb, and the gastric body extending to the cardia. Some nodules had superficial congestion and hemorrhagic spots.
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[bookmark: _Hlk528143215]Figure 3 Endoscopic ultrasound showed heterogeneous mixed hypoechoic and iso-echoic lesions in the submucosa and the muscularis propria with hyperechoic spots.















Figure 4 Diagnostic endoscopic snare resection.
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Figure 5 Histological examinations showed a mass consisting of proliferated vascular tissues and mature adipose tissue. A: HE stain, lower magnification,  50; B: Higher magnification,  100. HE: Hematoxylin and eosin.




Table 1 Gastric angiolipomas defined in literature
	Literature    
	Age/sex
	Size in cm
	Symptom
	Imaging
	Follow-up

	DeRidder et al[4], 1989
	59/M    
	0.6
	Black stool
	Nil
	1 years
No
recurrence

	McGregor et al[5], 1993
	69/M
	5  4  2
	Severe anemia
	Nil
	2.5 years
No recurrence

	Hunt et al[6], 1996
	27/F
	8  5.5  4.5
	Acute gastrointestinal hemorrhage
	Nil
	Not given

	Nam et al[7], 2014
	58/F
	1.6  1.5  1.4
	Melena and anemia
	CT: Submucosal lesion, diffuse fluid density; EUS: A polypoid mass, superficial ulceration covered with whitish exudates
	Not given


CT: Computed tomography; EUS: Endoscopic ultrasound.
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