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Abstract
BACKGROUND
Bouveret´s syndrome is defined as a gastric outlet obstruction after passage of a gallstone through a fistula into the duodenum. Due to its rarity, the diagnosis of Bouveret’s syndrome is often delayed and causes a high morbidity and mortality rate.

CASE SUMMARY
A 93-year-old female presented with worsening pain in the right upper abdomen and vomiting. A gastroscopy revealed fluid retention caused by a massive obstructive stone in the bulbus. Endoscopic laser lithotripsy of the impacted stone was planned after multidisciplinary consultation. A Dornier Medilas H Solvo lithotripsy 350 µm laser fiber (10 Hz, 2 Joules) was used to disintegrate the stone into smaller pieces. The patient recovered completely.

CONCLUSION
A mechanical obstruction due to a gallstone that has entered the gastrointestinal tract is a complication that appears in 0.3%-0.5% of patients who have cholelithiasis. Stones larger than 2 cm can become impacted in the digestive tract, which occurs mostly in the terminal ileum. In approximately 1%-3% of cases, the stones cause obstruction in the duodenum. This phenomenon is called Bouveret’s syndrome. As this condition is mostly observed in elderly individuals with multiple comorbidities, treatment by an open surgical approach is unsuitable. Endoscopic removal is the preferred technique. The benefit of using laser lithotripsy is the precise targeting of energy onto the stone with minimal tissue injury. Endoscopic laser lithotripsy is a safe and feasible treatment option for Bouveret’s syndrome.
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[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Core tip: We report a patient with Bouveret’s syndrome, a rare disease with high morbidity and mortality due to delayed diagnosis. We succeeded in removing the gallstone using endoscopic laser lithotripsy and the patient recovered completely.  This treatment is preferred due to the precise targeting of energy with minimal tissue injury. 

INTRODUCTION
Bouveret´s syndrome is defined as a gastric outlet obstruction after passage of a gallstone through a fistula into the duodenum. It accounts for approximately 1%-3% of all cases of gallstone ileus. It typically occurs in elderly patients with multiple comorbidities.
Due to its rarity, the diagnosis of Bouveret’s syndrome is often delayed and causes a high morbidity and mortality rate[1]. Additionally, there is no standard diagnostic workup or management of this disease. In this report, we describe the successful treatment  of Bouveret’s syndrome using endoscopic laser lithotripsy.

CASE PRESENTATION
Chief complaints
A 93-year-old Caucasian female presented to the Emergency Department of our hospital with worsening pain in the right upper abdomen, loss of appetite and vomiting. 

History of present illness
The patient’s symptoms started a few days before presentation with recurrent progressive episodes of pain in the right upper abdomen, vomiting and loss of appetite.

History of past illness
The patient had a history of myocardial infarction, asymptomatic cholelithiasis, and renal dysfunction.

Physical examination
The patient did not have a fever. Physical examination showed tenderness in the right upper abdomen. 

Laboratory examinations
Blood analysis revealed an increased C-reactive protein of 228 mg/L (normal range < 10 mg/L) with mild leukocytosis of 10.2 × 109/L. Pre-existing renal dysfunction had worsened with an increase in creatinine level to 214 μmol/L (normal range between 45-80 μmol/L) due to dehydration. Alanine transaminase, aspartate transaminase and bilirubin were normal. Alkaline phosphatase and gamma-glutamyl transpeptidase were increased to 286 U/L and 644 U/L, respectively. Urine analyses and electrocardiogram showed no abnormalities. 

Imaging examinations
Abdominal ultrasound showed a gallstone in the gallbladder and widened intrahepatic bile ducts, and the distal part of the common bile duct could not be visualized. Gastroscopy (Figure 1) revealed fluid retention caused by a massive obstructive stone in the bulbus. Abdominal CT scanning demonstrated a fistula between the gallbladder and the bulbus and a large impacted stone in the bulbus (Figure 2).

FINAL DIAGNOSIS
The patient was diagnosed with Bouveret’s syndrome, a gastric outlet obstruction after passage of a gallstone through a fistula into the duodenum.

TREATMENT
After multidisciplinary consultation between the surgeon and gastroenterologist, endoscopic laser lithotripsy of the impacted stone was planned under general anesthesia. A Dornier Medilas H Solvo lithotripsy 350 µm laser fiber (10 Hz, 2 Joules) was used to disintegrate the stone into smaller pieces. Larger parts were then placed into the stomach with large forceps and eventually removed with a Roth Net. Laser lithotripsy caused some mucosal damage in the duodenum; however, no signs of a perforation were visible. This was confirmed using contrast-enhanced fluoroscopy (Figures 3 and 4). The total endoscopy time was approximately 150 min. 

OUTCOME AND FOLLOW-UP
Postoperatively, the patient recovered well. She was treated with antibiotics due to a urinary tract infection. After 1 wk, she was discharged in good clinical condition. Unfortunately, she developed a mood disorder several weeks after admission, which could be attributed to the general anesthesia given during the procedure. Months later, she recovered completely and is now in relatively good health. Due to her older age, clinical condition and the patient’s wishes, cholecystectomy was not performed.

DISCUSSION
Gastric outlet obstruction caused by large gallstones was first described by Bonnet in 1841 in 2 patients at autopsy. The first preoperative diagnosis was made by Leon August Bouveret in 1896 and since then bears his name[2]. A mechanical obstruction due to a gallstone that has entered the gastrointestinal tract is a complication that appears in 0.3%-0.5% of patients with cholelithiasis. Adhesions between the gallbladder and the digestive tract can occur due to acute cholecystitis. The combination of adhesions and pressure of larger calculi can lead to necrosis and the formation of a cholecystoenteric fistula. Most of these stones pass without producing any obstruction. Stones larger than 2 cm can be impacted in the digestive tract, which occurs mostly in the terminal ileum[1].
In approximately 1%-3% of cases, the stones cause obstruction in the duodenum. This phenomenon is called Bouveret’s syndrome. Patients are mostly female of advanced age and present with signs of nausea, vomiting and abdominal pain in approximately 70% of patients[3]. Additional examinations, such as CT or MRI, can show Rigler’s triad: A dilated stomach, pneumobilia, and a radio-opaque shadow suggesting an enteric gallstone[3]. As shown in Figure 2, Rigler’s triad was present in our patient. Multiple imaging modalities can be used in patients with Bouveret’s syndrome as symptoms can be nonspecific. The preferred additional examinations are computed tomography and esophagogastroduodenoscopy due to their high sensitivity and specificity for diagnosing Bouveret’s syndrome[4]. As this condition is mostly seen in elderly individuals with multiple comorbidities, treatment by an open surgical approach is unsuitable. In recent decades, several case reports of successful endoscopic removal have been published[5]. The first successful case was reported by Bedogni in 1985, who used an endoscopic basket[6]. Using endoscopic baskets or nets is relatively simple and quick but ineffective at removing larger stones.
If a stone cannot be removed with an endoscopic basket or net, mechanical lithotripsy, electrohydraulic or laser lithotripsy can be useful techniques to disintegrate the stone. The problem with electrohydraulic lithotripsy, however, is that incidental focusing of the shock waves on the intestine wall may cause bleeding and perforation[7]. The benefit of using laser lithotripsy is precise targeting of energy onto the stone with minimal tissue injury. The direct visual control of the laser application makes the treatment technically easy and safe. As in our case, no complications were described in previous cases[8-10].
Despite the successful reports regarding endoscopic treatment, visualization of the gallstone only occurred in approximately two-thirds of cases. Unfortunately, even fewer than two-thirds can be removed successfully[3]. In addition, it is important to remove all stone fragments to avoid postoperative gallstone ileus[8].

CONCLUSION
Full resolution of the symptoms of Bouveret's syndrome was achieved by endoscopic treatment with laser lithotripsy in an elderly patient with a high surgical risk. Laser lithotripsy can be considered an effective non-invasive therapeutic alternative to surgical treatment in Bouveret's syndrome.
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Figure Legends
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Figure 1 Gastroscopy revealed fluid retention due to a massive obstructive stone in the bulbus.
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Figure 2 A computed tomography scan demonstrates a fistula between the gallbladder and the bulbus and a large impacted stone in the bulbus. In addition, it shows the Rigler’s triad: A dilated stomach, pneumobilia, and a radio-opaque shadow suggesting an enteric gallstone.
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Figure 3 The fistula between the gallbladder and bulbus after removal of the large gallstone.
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[bookmark: _GoBack]Figure 4 The remnant of the large gallstone after laser lithotripsy is visible.
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