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Abstract
BACKGROUND
[bookmark: OLE_LINK328][bookmark: OLE_LINK329]Bezoars are conglomerates of indigestible foreign material that can be found in the gastrointestinal tract. Gastric ulcer, gastrointestinal perforation, and intestinal obstruction are the main complications. Acute pancreatitis secondary to bezoar is rare. Here, we present a rare case of a migratory gastric bezoar complicated by acute pancreatitis and small bowel obstruction after dissolution therapy.

CASE SUMMARY
A-65-year-old woman underwent gastroscopy because of epigastric pain, which revealed a huge bezoar and a gastric ulcer 10 d prior. The patient was discharged with a prescription of drinking 1 L Coca-Cola daily for 6 d, without repeat gastroscopy. However, she suddenly developed epigastric pain, nausea and vomiting for 3 d. Abdominal computed tomography (CT) revealed mild inflammation of the pancreas. Magnetic resonance cholangiopancreatography showed no abnormalities in the pancreatic duct or common bile duct. The nasogastric tube still showed drainage of more than 1.6 L of dark fluid each day after symptomatic treatment. Abdominal CT re-examination suggested intestinal obstruction. Esophagogastroduodenoscopy revealed a huge yellowish hard mass in the jejunal lumen, and we used the basket and net to fragment the bezoar. She was discharged with a good outcome.

CONCLUSION
[bookmark: OLE_LINK330][bookmark: OLE_LINK331]Endoscopic therapy is the first choice for gastric bezoars. When mechanical disintegration cannot be achieved, timing of repeat endoscopy is important during Coca-Cola dissolution therapy.
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Core Tip: Coca-Cola dissolution therapy is as an easy, safe, and cost-effective option for gastric bezoars. Acute pancreatitis and small intestinal obstruction secondary to a migratory gastric bezoar during Coca-Cola dissolution therapy has not been previously reported. Here, we report a case of acute pancreatitis and small bowel obstruction caused by a migratory gastric bezoar after dissolution therapy.


INTRODUCTION
[bookmark: OLE_LINK31][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK9]Bezoars are accumulations of indigestible foreign material that can be found in the gastrointestinal tract[1]. They usually occur in patients with reduced gastric motor and delayed gastric emptying[2]. The clinical manifestations of gastric bezoars are mainly nonspecific such as dyspepsia, anorexia, epigastric pain, nausea and vomiting[3]. Major complications include gastric ulcer, gastrointestinal perforation, and intestinal obstruction[4]. Coca-Cola dissolution therapy of gastric bezoars is an easy, safe, and cost-effective option[5]. However, acute pancreatitis and small intestinal obstruction caused by a migratory gastric bezoar during Coca-Cola dissolution therapy has not been previously reported.
Here, we report a case of acute pancreatitis and small bowel obstruction caused by a migratory gastric bezoar after dissolution therapy.

CASE PRESENTATION
Chief complaints
A 65-year-old woman was admitted to our department with epigastric pain, nausea, and vomiting for 3 d.

[bookmark: OLE_LINK16]History of present illness
[bookmark: OLE_LINK29][bookmark: OLE_LINK21]The patient underwent gastroscopy because of epigastric pain, which showed a huge bezoar and a gastric ulcer 10 d prior (Figure 1). The bezoar could not be removed by endoscopy due to its large size and hardness. The patient was discharged with a prescription of drinking 1 L Coca-Cola daily for the following 6 d. However, she did not accept re-examination by gastroscopy to observe the efficacy of dissolution therapy. Subsequently, the patient was admitted to our department with epigastric pain, nausea, and vomiting for 3 d. Follow-up medical history showed that she had been ingesting persimmons frequently in the recent 2 mo.

History of past illness
[bookmark: OLE_LINK4][bookmark: OLE_LINK332]No significant medical history was recorded such as previous gastric surgery, hyperlipidemia, or alcohol consumption.

Personal and family history
The patient had no previous or family history of similar illnesses.

Physical examination
[bookmark: OLE_LINK333][bookmark: OLE_LINK334][bookmark: OLE_LINK17]The clinical abdominal examination revealed epigastric tenderness and distension without rebound tenderness. All other vital signs were stable.
[bookmark: OLE_LINK37]
Laboratory examinations
[bookmark: OLE_LINK18]Abnormally elevated laboratory findings at admission included a leukocyte count of 14830/mm3, aspartate transaminase 60 IU/L, alanine transaminase 64 IU/L, -glutamyl transpeptidase 418 IU/L, and alkaline phosphatase 167 IU/L. Serum amylase and lipase were > 3 times higher than the upper limit of normal, at 507 IU/L and 745 IU/L, respectively.

Imaging examinations
[bookmark: OLE_LINK335]Abdominal computed tomography (CT) revealed mild inflammation of the pancreas (Figure 2). Subsequent magnetic resonance cholangiopancreatography (MRCP) showed no abnormalities in the pancreatic duct or common bile duct.

Further diagnostic work-up 
[bookmark: OLE_LINK336][bookmark: OLE_LINK337][bookmark: OLE_LINK14]After symptomatic treatment, including gastrointestinal decompression, fluid resuscitation and antibiotic therapy, the abdominal pain was relieved. The levels of serum transaminase, amylase and lipase were gradually reduced. However, the nasogastric tube showed drainage of > 1.6 L of dark fluid each day after admission. Abdominal CT re-examination demonstrated gastric distension and loops of small intestine with multiple gas-fluid levels, which suggested intestinal obstruction (Figure 3). 

FINAL DIAGNOSIS
The final diagnosis was acute pancreatitis and small bowel obstruction.

TREATMENT
[bookmark: OLE_LINK338]Esophagogastroduodenoscopy was performed, and a large yellowish hard mass was found in the jejunal lumen, which was suspected to have migrated from the stomach (Figure 4A). We fragmented the bezoar with the basket and net so that the endoscope could pass through the obstructed lumen (Figure 4B).

OUTCOME AND FOLLOW-UP
The patient was discharged in good condition after 3 d. There has been no evidence of recurrence of acute pancreatitis for 3 years during follow-up.

DISCUSSION
[bookmark: OLE_LINK339][bookmark: OLE_LINK340][bookmark: OLE_LINK19]Bezoars can be classified into four main types depending on their component sources: phytobezoars, trichobezoars, pharmacobezoars and lactobezoars[6]. Phytobezoars are the most common type, and are composed of indigestible vegetables or fruits or other food material[7]. The predisposing factors include prior gastric surgery, excessive consumption of foods with high fiber and tannins, diabetes mellitus, mental retardation, peptic ulcer, hypothyroidism, and poor mastication[8]. The clinical symptoms of bezoars are mainly nonspecific, and some patients may be asymptomatic or present with gastrointestinal symptoms, such as epigastric pain, dyspepsia, anorexia, nausea and vomiting, which depends on the location and size of the bezoars[3,4]. Gastric ulcer, accounting for approximately 52%, is the main complication, followed by gastrointestinal perforation and intestinal obstruction[4,9]. In addition, obstruction caused by bezoars mostly occurs at the distal end of the ileum and ileocecal valve with overall rates of 0.4%-4%[10]. This may be due to migration of the gastric bezoar, and the major symptoms include abdominal pain, nausea and vomiting[11]. 
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK50][bookmark: OLE_LINK45][bookmark: OLE_LINK20][bookmark: OLE_LINK8][bookmark: OLE_LINK11]For our patient, no abnormalities were found in the pancreatic duct or common bile duct on abdominal CT and MRCP. However, acute pancreatitis secondary to phytobezoar has seldom been reported so far. The mechanism of acute pancreatitis in our patient may have been as follows. The migratory bezoar may have obstructed the ampulla of Vater, causing spasm and congestion of the sphincter of Oddi, which led to the occurrence of acute pancreatitis. Second, bezoar-induced small intestinal obstruction may have caused gradually increased pressure in the small bowel. The regurgitation of bile may have abnormally activated trypsin once the pressure of the intestine was higher than that of the pancreatic duct, thus inducing acute pancreatitis. Most gastric phytobezoars can be successfully treated with oral intake of Coca-Cola, through dissolving or diminishing the size or softening the bezoars. Ladas et al[5] reviewed 46 patients from 24 papers and found that 91% of patients were successfully treated with Coca-Cola, either alone or conjunction with endoscopic extraction[5]. The mechanism of Coca-Cola dissolution is not thoroughly explained. Coca-Cola has an acidity of pH 2.6, which resembles gastric acid, and may be important in digesting fiber. In addition, sodium bicarbonate mucolytic effect and the penetration of carbon dioxide (CO2) bubbles are also the important factors in the dissolving mechanism[12]. However, the CO2 bubbles could increase the pressure in the stomach temporarily, which may help to push the shrunken bezoar through the pylorus and further lead to gastric outlet obstruction or small intestinal obstruction[13]. Diospyrobezoar is a type of phytobezoar caused by persimmons, which is considered more difficult to dissolve completely by only drinking Coca-Cola compared with other types of phytobezoars because of their hard consistency[12]. In our case, migration of the diospyrobezoar resulted in small intestinal obstruction and acute pancreatitis during oral administration of Coca-Cola. The treatment of gastric bezoars includes chemical dissolution, endoscopic fragmentation and extraction, and surgery[2]. Moreover, endoscopic procedures are the preferred treatment for gastric bezoars, through using snares, baskets, biopsy forceps, microwave or laser devices, depending on the location, size and texture of the bezoars[2,6]. It is difficult to achieve mechanical disintegration when the bezoars are large or hard. Dissolution therapy should be performed first to diminish the size and soften the bezoars, followed by adjuvant endoscopic treatment. Additionally, emergency treatment such as endoscopy or surgery is needed to handle complicated small bowel obstruction[14]. In the present case, the patient was discharged with a prescription of drinking Coca-Cola daily because the bezoar was too large to be removed directly under endoscopy. Unfortunately, the migratory bezoar resulted in acute pancreatitis and small bowel obstruction after partial dissolution with Coca-Cola.

CONCLUSION
[bookmark: OLE_LINK341][bookmark: OLE_LINK342]We report a case of acute pancreatitis and small bowel obstruction caused by a migratory gastric bezoar, highlighting that endoscopic treatment should be the first choice for gastric bezoars, and that timing of repeat endoscopy is crucial during Coca-Cola dissolution therapy for patients who cannot achieve mechanical disintegration.
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Figure Legends
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Figure 1 Gastroscopy before admission revealed a gastric ulcer and a large bezoar in the stomach.

[image: ]
Figure 2 Abdominal computed tomography revealed mild inflammation of the pancreas.
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Figure 3 Abdominal computed tomography re-examination revealed gastric distension and loops of small intestine with multiple gas-fluid levels, which suggested intestinal obstruction.
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Figure 4 Esophagogastroduodenoscopy. A: Large yellowish hard mass in the jejunal lumen; B: Forward-viewing endoscope was urgently used to fragment the bezoar with the help of a basket and net.
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