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Abstract: Bouveret syndrome is a rare complication of cholelithiasis that usually presents with 

signs and symptoms of gastric outlet obstruction. Given the relative rarity of this condition, 

there are no standardized guidelines for the management of this condition. In this paper, we 

review the diagnosis and management options (endoscopic, laparoscopic, and open approaches) 

of patients with Bouveret syndrome, including a report of one case to illustrate some of the 

endoscopic and surgical principles of management.
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Introduction
Complications associated with cholelithiasis are common and include acute cholecys-

titis, choledocolithiasis, pancreatitis, and gallstone ileus. Bouveret syndrome is a rare 

form of gallstone ileus secondary to an acquired fistula between the gallbladder and 

either the duodenum or stomach. Through the fistula, a gallstone may enter the enteric 

system and cause a gastric outlet obstruction. Gallstone ileus is extremely rare, compli-

cating only 0.3%–0.5%1 of patients with cholelithiasis. Bouveret syndrome represents 

~1%–3% of cases of gallstone ileus.1 Due to the rare nature of this disease, there are 

no standardized recommendations for the diagnostic workup and management of these 

patients, including endoscopic, laparoscopic, and open surgical options. In this paper, 

the authors review the diagnosis, workup, and management of patients with Bouveret 

syndrome. To illustrate pertinent points of surgical and endoscopic management, we 

begin with a description of a patient who was recently managed by our group. 

Case
A 71-year-old man with a past medical history of atrial fibrillation, hypertension, type 

II diabetes mellitus, and myocardial infarction presented to the emergency department 

after acute onset of bright red blood per rectum followed by melena and hematemesis. 

He was on apixaban and had taken an extra dose the night prior to presentation. Review 

of systems was positive for indigestion. On physical exam, he was afebrile, slightly 

hypertensive, and with a regular heart rate. His abdominal exam was significant for some 

tenderness to palpation in the right upper quadrant and epigastrium. On initial laboratory 

evaluation, he had a white cell count of 14.1 K/CMM and a hemoglobin level of 9.7 g/dL. 

He was taken for esophogastroduodenoscopy (EGD) on hospital day 1 and was 

found to have an ulcerated lesion with an overlying blood clot in the pre-pyloric antrum 

(Figure 1). There was a gastric outlet obstruction preventing entry of the endoscope 
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into the duodenum. Bleeding from the ulcerated lesion was 

controlled with endoscopic clips. Computed tomography 

(CT) demonstrated findings consistent with severe acute 

cholecystitis with a large 5–6 cm gallstone exerting mass 

effect on the gastric pylorus (Figure 2). He was placed on 

broad spectrum antibiotics until a repeat EGD and biopsies 

could be performed to evaluate the pre-pyloric mass (given 

anticoagulation with apixiban). His white blood cell count 

normalized and he was no longer having significant abdomi-

nal pain. 

On hospital day 5, EGD with biopsies was repeated; 

pathology of the antral lesion demonstrated severe chronic 

gastritis and ulcerative changes without signs of malignancy 

or Helicobacter pylori infection. An upper gastrointestinal 

series (barium swallow study) was completed on hospital day 

8, demonstrating a 6.1 cm×4.1 cm gallstone in the stomach 

with contrast extravasation into the gallbladder, suggestive of 

a cholecystogastric fistula resulting in gastric outlet obstruc-

tion (Figure 3). 

The patient underwent laparoscopy converted to open 

cholecystectomy with partial gastrectomy (given inability 

to definitely rule out malignancy as well as gastrointestinal 

bleed), Billroth II gastrojejunostomy, and intraoperative 

cholangiogram. Intraoperative findings confirmed a large 

gallstone in the stomach causing gastric outlet obstruction 

secondary to a cholecystogastric fistula. Postoperatively, 

the patient had delayed return of gastric function, requiring 

prolonged nasogastric tube as well as endoscopy. He began 

tolerating oral feeds on postoperative day 16 and was dis-

charged shortly thereafter. 

Discussion
Diagnosis and initial management
The first two cases of this rare condition were reported by 

Leon Bouveret (1896). This condition remains difficult to 

diagnose as the symptoms are nonspecific and the physical 

exam findings may be subtle. The key to diagnosing patients 

with Bouveret syndrome is maintaining a high level of suspi-

cion in patients with a history of cholelithiasis and symptoms 

of gastric outlet obstruction. The typical patient is an older 

woman with multiple comorbidities, including a history of 

cholelithiasis, presenting with symptoms of bowel obstruc-

tion and/or gastric outlet obstruction. The largest review of 

128 cases of Bouveret syndrome found that over 85% of 

patients diagnosed presented with nausea and vomiting.2 

Abdominal pain was also seen in ~70% of patients. Although 

less common, and similar to the case we described, patients 

may also present with symptoms suggesting a gastrointesti-

nal bleed, including hematemesis (15% of patients) and/or 

melena (6% of patients). 

Most patients presenting for a suspected gastrointestinal 

tract obstruction are screened with an abdominal X-ray. 

Findings suggestive of Bouveret syndrome include Rigler’s 

triad: a dilated stomach, pneumobilia, and a radio-opaque 

shadow suggesting anenteric gallstone. In patients presenting 

with pain in the right upper quadrant, an ultrasound may be 

performed. The study may demonstrate cholelithiasis with 

or without signs of cholecystitis, including gallbladder wall 

thickening or pericholecystic fluid. Upper gastrointestinal 

series with oral contrast may give more insight to an obstruct-

ing mass by showing a filling defect, gallstone, dilation of the 

stomach or duodenum, pneumobilia, and/or outlet obstruc-

tion. In rare cases, there may be contrast extravasation into 

the gallbladder indicating a patent cholecystoduodenal or 

cholecystogastric fistula (Figure 3).2

CT or MRI (Figure 4) is also commonly utilized in diag-

nosing these patients and may better demonstrate Rigler’s 

triad. Oral contrast can be added which may demonstrate 

extravasation of contrast into the  gallbladder. In the  majority 

Figure 1 Upper endoscopy demonstrated an ulcerated lesion with an overlying 
blood clot in the pre-pyloric antrum (arrow).

Figure 2 Initial computed tomography of the abdomen revealed significant 
inflammatory changes around the gallbladder with a large 5 cm gallstone exerting 
significant mass effect on the antrum of the stomach.
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of cases, a fistula or pneumobilia will be appreciated. Gall-

stones may be seen in up to 50% of cases.2 

When presenting with hematemesis, patients will typi-

cally undergo EGD for diagnosis or management. As with 

other cases of upper gastrointestinal bleeding, active bleed-

ing or old blood clots in the stomach or duodenum may 

obstruct visualization making the endoscopic diagnosis 

difficult.3 In a review of clinical cases, almost all initial 

endoscopies demonstrated evidence of obstruction; however, 

visualization of the gallstone only occurred in approximately 

two-thirds of cases.2

Although multiple imaging modalities may be utilized 

in patients with Bouveret syndrome since the presenting 

symptoms are vague, CT and EGD are preferred as they are 

more sensitive and specific for the diagnosis of Bouveret 

syndrome. Treatment options for patients include a variety of 

endoscopic as well as surgical options and will be reviewed 

in the following section.

Endoscopic options
Most patients that present with Bouveret syndrome are elderly 

with multiple medical co-morbidities. Attempts at avoiding 

the morbidity and mortality of what was traditionally an 

open surgical approach (nearly 25%4) for treatment has led 

to multiple reports of endoscopic therapies for this condition. 

As endoscopy is both diagnostic and potentially therapeutic, 

many are moving toward endoscopy as first-line therapy. 

Endoscopic removal with nets/baskets
Multiple endoscopic modalities have been utilized for 

treatment of Bouveret syndrome including endoscopic 

nets/ baskets,5 mechanical, electrohydraulic, laser, and 

extracorporeal shockwave lithotripsy, as well as combined 

endoscopic and surgical therapies. The first case of success-

ful endoscopic treatment of Bouveret syndrome was reported 

by Bedogni in 1985.6 In this case, an 84-year-old woman 

with multiple comorbidities underwent endoscopic removal 

of a gallstone located in the duodenum. The stone was 

visualized using the endoscope and removed successfully 

with a basket. Since this initial report, others have reported 

successful removal with endoscopic nets and baskets. One 

case reported a simple removal of an ~4 cm stone lodged 

between the first and second portion of the duodenum utiliz-

ing a Roth net.7 Basket removal of gallstones causing gastric 

outlet obstruction is associated with decreased surgical 

morbidity and mortality, is relatively simple and quick, and 

works well for smaller stones; however, this technique is 

limited as it is ineffective in removing larger stones, which 

typically require another endoscopic adjunct (usually some 

form of lithotripsy). 

Mechanical, electrohydraulic, laser, and 
extracorporeal shockwave lithotripsy
For stones that are unable to be removed simply with an 

endoscopic net/basket, mechanical lithotripsy can be a use-

Figure 3 Initial scout films demonstrated a large 5–6 cm gallstone projecting over the left upper quadrant (white arrow; A). Upper gastrointestinal series demonstrated 
contrast extravasation (black arrow) into the right upper quadrant suspected to be into a contracted gallbladder and consistent with a cholecystogastric fistula (B).

Figure 4 MRi of the abdomen demonstrating a large impacted duodenal gallstone 
(arrow).
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ful adjunct to crush the stone prior to extraction. Typically, 

mechanical lithotripsy is utilized to crush the stones in the 

stomach or proximal duodenum, followed by endoscopic 

removal of stone fragments.8 Mechanical fragmentation 

can be accomplished by aid of a basket, snare, forceps, 

or a mechanical lithotripter. If malignancy is suspected, 

biopsies should be obtained at the time of endoscopy. It 

is imperative that all stone fragments be removed after 

mechanical fragmentation to avoid postoperative gallstone 

ileus complications.9

During cases that fail mechanical lithotripsy, other forms 

of lithotripsy may be useful; however, many of these modali-

ties are not readily available in a general surgical operating 

room and often require specialized gastroenterological or 

urological surgery service lines. Electrohydraulic lithotripsy 

(EHL) is one potential option.4 EHL is commonly utilized 

to fragment pancreatic and biliary stones. It is not as expen-

sive as laser lithotripsy and may be more readily available 

in smaller hospitals. In a case reported by Sethi et al,40 a 

double-channel therapeutic gastroscope was used for to allow 

for continuous irrigation. The authors report fragmenting the 

stone first using EHL with water immersion. The fragments 

were pulled into the stomach with a snare, further fragmented 

with a mechanical lithotripter, and then removed using a Roth 

net. One disadvantage to using EHL is the increased risk of 

damage to the surrounding tissues, including bleeding and 

perforation due to increased shock wave dispersion. Adequate 

water immersion, however, decreases the risk of these com-

plications. Other reports of successful EHL for treatment of 

Bouveret syndrome have been reported.4 

One of the most promising techniques for fragmenting 

stones is laser lithotripsy.10 Multiple techniques of laser 

lithotripsy have been utilized, including neodymium: YAG,11 

rhodamine,12 and holmium: YAG.10 The benefit of using laser 

lithotripsy is precise targeting of energy onto the stone with 

minimal tissue injury. Some lithotripters have an additional 

capability of differentiating stone from tissue and interrupting 

signals that may potentially cause tissue damage. Some of the 

first successful reported cases demonstrated removal of two 

stones measuring 4 and 6 cm that were located in the duode-

num.13 The gallstones were first extracted into the stomach 

using a basket device, and attempts were made to remove the 

intact stones with the basket alone. After the stones failed to 

pass through the esophageal hiatus, a holmium: YAG laser 

was utilized through the working port of the endoscope to 

fragment the stones. The stone fragments were then removed 

under direct visualization. Holmium: YAG laser lithotripsy 

may be advantageous over other methods given the ability 

to apply high energy through small, flexible probes.13 Laser 

lithotripsy has also been reported after failed attempts of 

mechanical lithotripsy.14 

In addition to intracorporal techniques, successful treat-

ment of Bouveret syndrome with extracorporeal shockwave 

lithotripsy (ESWL) has also been reported in the literature. 

In 1989, Holl et al41 demonstrated successful use of ESWL 

when treating an impacted duodenal gallstone with three suc-

cessive treatments. Once the stone was fragmented by ESWL, 

the authors were able to extract the fragments via endoscopy 

and thus avoid surgery. Although there are cited cases of 

successful ESWL, most have shown to be unsuccessful or 

require other modes of additional therapy. When the stone 

is not easily visualized or accessible, ESWL may be useful 

in fragmenting the stone for future endoscopic removal. In a 

case reported by Lenz et al, ESWL was used as the impacted 

gallstone was too large and located in a stenotic portion of 

the duodenal bulb. In total, five sessions of ESWL were 

utilized for a 5–7 cm stone. Laser lithotripsy was required 

to further pulverize the stone on two separate occasions, and 

the fragments were removed using an endoscopic basket.15

Endoscopy after open surgical treatment 
of Bouveret syndrome
Endoscopy may also be considered in patients with recurrent 

gallstone ileus or in those who have previously undergone 

surgical management. Goldstein et al reported a 94-year-old 

patient who underwent laparotomy, enterotomy for removal of 

an impacted ileal gallstone as well as gastrotomy for removal 

of an impacted antral gallstone. Approximately 1 month 

postoperatively, the patient developed recurrent gastric outlet 

obstruction and was suspected to have recurrent Bouveret 

syndrome. The patient underwent endoscopy, retrieval of 

two impacted duodenal gallstones into the stomach, followed 

by laser lithotripsy (holmium:YAG) and extraction of stone 

fragments.13

Limitations of endoscopic therapy
It is important to keep in mind that in patients diagnosed with 

Bouveret syndrome, only approximately two-thirds of stones 

can be visualized on diagnostic EGD and even fewer can be 

removed successfully. Unless amenable to simple basket/net 

removal, endoscopic therapies typically require a high degree 

of expertise. Multiple modalities are sometimes required to 

remove the stone successfully. Consideration for placement 

of an esophageal overtube to protect the esophagus during 

stone fragment removal should be considered.4 Closure of 

the cholecystogastric or cholecystoduodenal fistula cannot 
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be generally accomplished endoscopically; however, in 

the majority of cases, this is typically not necessary.16 It is 

imperative that all attempts be made for removal of all stone 

fragments after lithotripsy to avoid postoperative gallstone 

ileus complications.17 If the stone is inadvertently dislodged 

distally, one must closely follow patients for development of 

a more distal gallstone ileus.18 

Surgical options
When endoscopy is not successful or the technical expertise 

is not available, surgical options may need to be considered 

for treatment of patients with Bouveret syndrome. One 

common surgical approach consists of open gastrotomy,19 

pylorotomy,20 or duodenotomy1 at or immediately proximal to 

the site of obstruction. This is most commonly used in cases 

where the stone can be easily maneuvered and there is not 

extensive mucosal ulceration. If it is possible to maneuver an 

impacted duodenal gallstone into the stomach, a gastrotomy 

can be utilized for stone removal.21 Multiple authors have 

reported this approach. Open gastrotomy is also commonly 

used after endoscopic attempts have failed.22 In the case of 

a distal duodenal impacted gallstone or a gallstone that has 

migrated into the proximal jejunum, an enterotomy distal to 

the ligament of Trietz may be utilized for stone removal.23–27 

The remainder of the small intestine should be examined to 

ensure there are no other potential large enteric stones that 

may result in postoperative obstruction.24,28,29 

When the gallstone is located in an area that may be dif-

ficult to access during open surgery, endoscopy can be used 

as an adjunct to help mobilize the stone into a more favorable 

location to perform enterotomy.30 Thompson et al reported 

endoscopy utilized to retrieve impacted duodenal gallstones 

into the stomach, followed by surgical gastrotomy and removal 

of the gallstones as mechanical lithotripsy was unsuccessful 

to break the stones to allow for endoscopic removal.31 In a 

planned multi-step approach reported by Stein et al,30 a 5 cm 

gallstone located in the third portion of the duodenum was 

mobilized into the proximal jejunum using endoscopy with 

EHL and mechanical lithotripsy. Three days after endoscopy 

was performed, laparotomy was done to remove the stone 

from the jejunum. Rarely, the defect at the enterotomy site 

is too large for primary closure and small bowel resection or 

Roux-en-Y duodenojejunostomy (if stone is removed from 

the duodenum) is necessary for reconstruction.32 

Open surgical management of Bouveret syndrome is asso-

ciated with increased morbidity and mortality. If laparoscopic 

equipment or expertise is available, enterolithotomy under 

laparoscopy should be considered and has been reported as 

safe and effective in the management of this condition. In 

reported cases, successful removal of 4 and 5 cm stones were 

accomplished with good outcomes. One published report 

described stone removal through a duodenotomy and one 

described pyloroduodenotomy with transverse closure (pylo-

roplasty). If the stone can be manipulated into the stomach, 

gastrotomy can also be utilized to remove the impacted gall-

stone, with either suture or stapled closure of the gastrotomy. 

Malvaux et al described intragastric laparoscopy, in which an 

impacted duodenal gallstone was manipulated into the stom-

ach, fragmented, and extracted.33 Similar to treatment with 

an open surgical approach, it is important after laparoscopic 

removal of impacted gallstones to examine the remaining 

small intestine to ensure there are no remaining enteric stones 

that may cause postoperative obstruction. In the failure of or 

lack of availability of endoscopic therapies, the minimally 

invasive laparoscopic approach to treatment should be con-

sidered as the preferred treatment in patients with Bouveret 

syndrome if equipment and expertise is available.34,35

Cholecystectomy with fistula repair in combination or 

following open or laparoscopic treatment of Bouveret syn-

drome remains an area of debate. Most patients are older 

and have multiple comorbidities making them poor surgical 

candidates. In these patients, the benefits of cholecystectomy 

generally outweigh the risk of further operations or complica-

tions from gallstones, and cholecystectomy with fistula repair 

is generally not recommended. However, if the fistula is not 

repaired, there is always a risk for a recurrent gallstone ileus 

and gallstone pancreatitis.36 There may an increased risk for 

gallbladder carcinoma in patients with cholecysto-enteric 

fistulas; therefore, it is recommended to perform cholecystec-

tomy to prevent future malignant transformation in younger 

patients. If malignancy cannot be excluded with diagnostic 

imaging prior to surgery, cholecystectomy is recommended.37 

Other special situations should also warrant consideration for 

cholecystectomy, including previous history of gallstone ileus 

or choledocholithiasis, gallstone pancreatitis, or concurrent 

hepato-pancreato-biliary malignancy amenable to surgical 

resection.38 There has been a report of Bouveret syndrome 

in a patient who had a previous partial gastrectomy and 

Billroth II reconstruction presenting with gallstone ileus, 

requiring colonoscopy to remove an impacted ascending 

colon gallstone, followed by endoscopy with mechanical 

lithotripsy to remove a gallstone impacted in the stomach, 

endoscopic retrograde cholangiopancreatography to remove 

a common bile duct stone as well as a newly found gallstone 

in the stomach, followed by cholecystectomy and closure of 

the cholecystoduodenal fistula.39
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Conclusion
Bouveret syndrome is a rare diagnosis that affects <0.5% 

of patients with gallstones. It requires an extremely high 

degree of suspicion for diagnosis and may be noted inci-

dentally as part of the initial imaging workup in patients 

presenting with symptoms of gastric outlet obstruction. 

Close collaboration between therapeutic endoscopists and 

surgeons is important. Although there are no standardized 

protocols for the management of these patients, endoscopy 

is a useful initial diagnostic, confirmatory, and potentially 

therapeutic step. In the case of impacted gallstones larger 

than 2–3 cm, the endoscopist should be prepared to utilize 

multiple endoscopic adjuncts including lithotripsy to maxi-

mize success rates. In the case of unsuccessful endoscopy 

or if endoscopic expertise is not available, operative treat-

ment is generally warranted. Laparoscopic extraction of the 

impacted gallstone through a gastrotomy or duodenotomy 

should be considered the treatment of choice if the expertise 

is available. Cholecystectomy with treatment of the underly-

ing fistula is generally not required in the majority of cases, 

but should be considered in special situations as discussed 

in detail in this manuscript.
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