Name of Journal: World Journal of Gastrointestinal Surgery
ESPS Manuscript NO: 19020
Manuscript Type: CASE REPORT

Gallstone ileus with multiple stones: Where Rigler triad meets Bouveret’s syndrome 

Gaduputi V et al. Gallstone ileus with multiple stones

Vinaya Gaduputi, Hassan Tariq, Amir A Rahnemai-Azar, Anil Dev, Daniel T Farkas

Vinaya Gaduputi, Hassan Tariq, Anil Dev, Department of Medicine, Bronx Lebanon Hospital Center, Bronx, NY 10457, United States
  
Amir A Rahnemai-Azar, Daniel T Farkas, Department of Surgery, Bronx Lebanon Hospital Center, Bronx, NY 10457, United States
 
Author contributions: All Authors had made contributions to the article and have reviewed it before submission.

Institutional review board statement: This case report was exempted from our Institutional Review Board as per its policy.

Informed consent statement: Informed consent for participation was obtained from this patient.

Conflict-of-interest statement: None of the authors have any financial conflicts of interest.

[bookmark: OLE_LINK507][bookmark: OLE_LINK506][bookmark: OLE_LINK496][bookmark: OLE_LINK479]Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Correspondence to: Hassan Tariq, MD, Department of Medicine, Bronx Lebanon Hospital Center, 1650 Selwyn Ave, Suite #10C, Bronx, NY 10457, United States. htariq@bronxleb.org
Telephone: +1-718-9601234
Fax: +1-718-9602055

Received: April 28, 2015 
Peer-review started: April 30, 2015
First decision: August 4, 2015
Revised: September 17, 2015 
[bookmark: _GoBack]Accepted: October 16, 2015 
Article in press:    
Published online: 


Abstract
A 53-year-old man with multiple medical conditions presented to the emergency department with complaints of vomiting, anorexia and diffuse colicky abdominal pain for 3 d. A computed tomography scan of the abdomen and pelvis showed radiographic findings consistent with Rigler triad seen in small proportion of patients with small bowel obstruction secondary to gallstone impaction. In addition there was a gastric outlet obstruction, consistent with Bouveret’s syndrome. The patient underwent an exploratory laparotomy and enterotomy with multiple stones extracted. The patient had an uneventful post-surgical clinical course and was discharged home.
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Core tip: Gallstone ileus is an uncommon cause of small bowel obstruction. The classic finding of Rigler triad is often seen. Bouveret’s syndrome is a subset of gallstone ileus, and usually presents with gastric outlet obstruction as opposed to small bowel obstruction. We present a case where there were multiple stones, each causing obstruction in different locations. Clinicians need to be aware of the possibility of multiple stones when deciding treatment options.
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INTRODUCTION
Bouveret’s syndrome is an uncommon form of gallstone ileus, caused by a gall stone which has migrated into the duodenal bulb from a bilioduodenal fistula comprising only 1%-3% of all cases. It is a rare cause of gastric outlet obstruction. The gallstone usually obstructs the distal part of the small intestine where the lumen is narrowest. It rarely obstructs the duodenum. Bouveret's syndrome presents as a distinct variety of gallstone ileus because of how proximal the obstruction is[1,2]. It is known to occur more commonly in elderly women due to the increased incidence of gallstone disease and can cause significant mortality in patients with multiple medical comorbidities. The pathophysiology of this syndrome stems from the increase in gallbladder intraluminal pressure due to obstruction which in turn leads to local ischemia and necrosis. This enables the gall stone to penetrate the wall of the gallbladder and enter into the intestines[3].

CASE REPORT
A 53-year-old man with multiple medical conditions including diabetes mellitus type 2, hypertension and end stage renal disease on renal replacement therapy, presented to the emergency department with vomiting, anorexia and diffuse colicky abdominal pain for 3 d.  He denied having ever smoked, consumed alcohol or used illicit drugs. In the emergency department he was afebrile and hemodynamically stable. His abdomen was distended, soft, non-tender with no rigidity, but with hypoactive bowel sounds. Laboratory results revealed an elevated white blood cell count of 20 k/uL, serum bicarbonate of 32 mEq/L, serum chloride of 88 mEq/L, serum blood urea nitrogen  36 mg/dL, creatinine 6.4 mg/dL, serum lipase of 38 and normal liver function tests.
A computed tomography (CT) scan of abdomen and pelvis showed findings consistent with Rigler triad seen in gallstone ileus: (1) Signs of small bowel obstruction; (2) pneumobilia; and (3) ectopic gallstone. Both the pneumobilia and ectopic gallstone are seen in the scout (Figure 1), with the pneumobilia more clearly seen in the axial cuts (Figure 2). The small bowel obstruction as well as the large stone in the left lower quadrant with a transition point in the bowel caliber are seen on lower abdominal cuts (Figure 3).What was unusual in this case was the extent of gastric outlet obstruction in comparison to the small bowel distention. On closer inspection a smaller stone fragment was noted in the duodenum (Figure 4), leading to a secondary Bouveret’s syndrome.
The patient underwent an exploratory laparotomy at which time distended proximal small bowel up to distal jejunum was seen.  A large gallstone was noted here measuring 6 cm × 4 cm, while another gallstone was noted in proximal jejunum just beyond the duodeno-jejunal flexure measuring 2 cm × 2.5 cm. Enterotomy was performed and 2 gallstones were removed. No other lesion was identified in the small bowel. The gallbladder was palpated, but no definite stone was felt. The patient had an uneventful post-surgical clinical course. 

DISCUSSION
Leon Bouveret first reported two cases of gastric outlet obstruction due to gallstones, in 1896 in the “Revue Medicale”[1,2]. Gallstone ileus is the cause in about 1%-4% of all cases with intestinal obstruction. Bouveret’s syndrome is a rare subset of gallstone ileus comprising of about 1%-3% of cases[2,3]. Bouveret’s syndrome is more prevalent in women with reported median age of presentation being 74 years. The gender difference in prevalence is explained by the higher incidence of gallstone disease in women, likely due to the cholestatic effects of estrogen[2].  The case we presented was unusual in regards to the gender and age of presentation.
The pathophysiology includes perforation of the wall of biliary system by a stone usually larger than 2.5 cm and subsequent passage into the bowel with impaction usually in the terminal ileum[4]. Around 1% of gall stone cases develop bilio-enteric fistulas including cholecystoduodenal (60%), cholecystocolic (17%), cholecystogastric (5%), choledochoduodenal (5%) fistulas[1]. Most common symptoms include vomiting (87%), abdominal pain (71%), hematemesis (15%), weight loss (14%), and anorexia (13%). Common signs may include abdominal tenderness (44%), dehydration (31%), abdominal distension (26%)[2]. Our case was unique as the patient had two stones, first in the distal duodenum causing gastric obstruction (Bouverets syndrome) and another larger stone in the left lower quadrant causing ileus of small bowel.
The Rigler triad consisting of small-bowel obstruction, pneumobilia and an ectopic gallstone is virtually pathognomonic for gallstone ileus. However, it is present on conventional radiographs in only about a third of gallstone ileus cases[5]. This triad of findings is more readily apparent on CT scans. CT scan also provides information about the presence of a fistula; the degree of inflammation in the surrounding tissue; the degree of bowel obstruction; the size, number and locations of the occluding gallstones. However, approximately 15% to 25% of gallstones are not able to be visualized on CT scans, as they are isoattenuating. Such stones can be visualized with magnetic resonance cholangiopancreatography (MRCP)[4,5].
The first successful endoscopic extraction was described in 1985 by Bedogni et al[1]. Endoscopy in tandem with extracorporeal shockwave lithotripsy[6] or endoscopic electrohydraulic lithotripsy[7] and percutaneous approaches should be considered before surgical options, as most patients with Bouveret’s syndrome make for poor surgical candidates[8]. Laser lithotripsy is also an alternative, non-invasive therapeutic option to surgical treatment in old or high-risk patients with Bouveret's syndrome[9]. Indications for open surgery are stone size greater than 2.5 cm, residual stones in GB, multiple stones in intestinal lumen, sepsis, perforation, stricture and failure of endoscopic approach[1]. In patients who require surgery, common options include enterolithotomy with or without intestinal resection and gastrostomy[10]. Cholecystectomy should be offered to prevent recurrences[11]. Our patient was not a candidate for endoscopic therapy due to the presence of multiple gallstones in separate locations.
In conclusion, gallstone ileus is an uncommon diagnosis and is usually identified by the Rigler triad seen on imaging. Bouveret’s syndrome is a rare subset of this that presents with gastric outlet obstruction. Clinicians should be aware of the possibility of multiple stones being present in the gastrointestinal tract, as is this is critical to choosing the right form of treatment.
 
COMMENTS
Case characteristics
A 53-year-old man with vomiting and abdominal pain for three days.

Clinical diagnosis
The clinical diagnosis was small bowel obstruction.

Differential diagnosis
Other diagnoses included other types of gastrointestinal obstruction, as well as various causes of peritonitis.

Laboratory diagnosis
Lab values were significant for a raised white cell count, as well as a metabolic alkalosis seen in the electrolytes.

Imaging diagnosis
X-rays revealed a gastric outlet obstruction, and computed tomography scan showed small bowel obstruction as well, and the presence of multiple obstructing stones.

Pathologic diagnosis
Pathology was consistent with a gallstone in the gastrointestinal tract.

Treatment
Treatment for this patient was a laparotomy after fluid resuscitation, with an enterotomy and multiple stone removal.

Related reports
Other reports discuss various treatments for gallstone ileus, depending on stone location and other factors.

Term explanation
Gallstone ileus refers to an ectopic location of a gallstone in the gastrointestinal tract; Rigler triad refers to the classic finding of pneumobilia, small bowel obstruction and ectopic gallstone; Bouveret’s syndrome refers to the subset of gallstone ileus where the stone causes a gastric outlet obstruction.

Experiences and lessons
This case highlights the possibility of there being multiple stones causing obstruction in different areas, something which is important to be aware of when deciding which treatment option to use.

Peer-review
The authors describe a nice case of a patient with multiple obstructions caused by a gallstone including the special case of a gastric outlet obstruction.
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Figure 1 Scout film. Pneumobilia (hollow arrow) and ectopic gallstone (solid arrow). Marked gastric distention, with small bowel obstruction less clearly seen.
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Figure 2 Pneumobilia clearly demonstrated.
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Figure 3 Small bowel obstruction with multiple dilated loops with air fluid levels (hollow arrows). Ectopic gallstones in left lower quadrant is seen (solid arrow).
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Figure 4 Stone fragment in duodenum leading to gastric outlet obstruction (Bouveret’s syndrome).
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