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Abstract
Migration of endoscopically placed biliary stents is a well-recognized complication of endoscopic retrograde cholangiopancreatography. Less than 1% of migrated stents however cause intestinal perforation. We present a case of a migrated biliary stent that resulted in duodenal perforation and biliary peritonitis. 
 
© 2013 Baishideng. All rights reserved.
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Core tip: Biliary stent migration complicated by duodenal perforation is rare and should be included in the differential diagnosis of those presenting with abdominal pain after endoscopic retrograde cholangiopancreatography with stent placement and physicians caring for these patients should be aware of such complication. To reduce the chance of stent migration, endoscopists should assess for the size and shape of the stent in each patient. 
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INTRODUCTION
The use of biliary stents was introduced in the late 1970s, and since then endoscopic and percutaneous insertion of biliary stents is the treatment of choice as a palliative measure for patients suffering from obstructive jaundice secondary to unresectable malignant hepatobiliary tract tumors and to relieve obstruction of the bile ducts secondary to benign stricture or choledocholitheiasis[1, 2]. 
Biliary stents however are not without complications. The complication rate ranges between 8% and 10%, with a mortality rate below 1%[3-5]. Complications specific to the stents include migration, occlusion, and intestinal perforation. Migration of endoscopically placed biliary stents is a well-recognized complication of endoscopic retrograde cholangiopancreatography (ERCP). Serious complications can result from stent migration but fortunately less than 1% of migrated stents cause intestinal perforation. Of those that do perforate the bowel, the vast majority occur in the duodenum[5-7]. There have been several case reports of intestinal perforation distal to the duodenum including the small intestines, cecum, right side of colon and sigmoid colon[8-15]. Although the majority of migrated stents pass spontaneously or can be retrieved using endoscopy and fluoroscopy, few of them can cause biliary peritonitis necessitating an emergency laparotomy. This report describes an unusual case of biliary stent migration where part of the stent remained in the common bile duct and the rest perforated the duodenum causing biliary peritonitis. 
 
CASE REPORT
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK50][bookmark: OLE_LINK51]A 51-year old male presented to the emergency department complaining of severe abdominal pain, constipation, vomiting and progressive jaundice over a period of 3 days. He underwent an abdominal ultrasound and computed tomography (CT) scan which showed distended gallbladder with no stones, dilated common bile duct up to 17.5 mm with a 9 mm stone in the distal common bile duct (CBD) and intra hepatic biliary radicles dilation. He underwent an ERCP in his primary hospital which failed due to an abnormal anatomy as reported. A second ERCP two weeks prior to his presentation was technically difficult, prolonged with a lot of manipulation and maneuvers to gain a biliary access. Sphinecterotomy was done and there was a suspicious distal biliary stricture for which controlled radial expansion balloon dilation up to 15 mm was done followed by insertion of 10 French, 10 cm long endobiliary plastic stent (Figure 1). At the time of presentation to our hospital, he was ill looking, in pain, deeply jaundiced. His temperature was 37.3 0C, blood pressure 122/60 mmHg, and pulse 120 /min. Abdominal examination showing distended abdomen with diffuse tenderness and rigidity, and sluggish bowel sounds. CBC showed leucocytosis 21.56 × 109 /L, Hb 14 g/dL, Platelets 368 × 109 /L. Liver panel showed total bilirubin 74.65 umol/L, direct bilirubin 35 umol/L, ALP 269 U/L, GGT 417 U/L, ALT 50 U/L, AST 73 U/L. Abdominal x-ray showed an abnormal position of the biliary stent highly suspicious of distal migration with markedly dilated left colon segment (Figure 2). Urgent abdominal CT-scan was done which confirmed the inferior migration of the biliary stent causing perforation of the second part of duodenum, with protrusion of the stent into the peritoneal cavity causing biliary peritonitis (Figure 3). He was covered with antibiotics and underwent an urgent laparotomy which showed the stent penetrating the second part of duodenum and draining bile into the peritoneal cavity causing biliary peritonitis. (Figure 4). The perforation was closed and the closure was reinforced using an omental patch. Postoperatively, he did well and was discharged on the 12th postoperative day. 
 
DISCUSSION
In 1980 Soehendra and Reynders-Frederix introduced transpapillary biliary drainage using plastic biliary stent[16]. Since then biliary stents are often used for the treatment of benign obstructive biliary disease.  Biliary stents nevertheless causes serious complications and one of these is stent migration which occurs in up to 10% of patients[2-4]. This is more so in those with benign pathology without severe stenosis of the bile duct or papilla. Malignant strictures, larger diameter stents, and short stents are known to be associated with proximal biliary stent migration. Stent related factors such as the type of stent, length and caliber of the stent offer potential avenues to minimize the risk of migration. The presence of previous abdominal surgeries is an important factor for endoscopists to ascertain the location of a migrated stent. Fortunately, most of these stents can be retrieved using endoscopy and if the stent migrates to the intestines, then 43% pass spontaneously[4, 5]. Arhan et al[5] in a review of 204 plastic biliary stents for benign biliary disease reported a migration rate of 13.4% with an equal proportion of stents found in the proximal and distal gastrointestinal tract. All of the migrated stents were retrieved without complication. This however is not the case always and occasionally biliary stents impact and perforate the intestines, usually in the fixed parts namely the duodenum and right side of the colon or in other fixed areas of the intestines because of adhesions due to a previous operation. There are also reports of biliary stents causing bowel perforation through bowel loops incarcerated in a hernial sac, in duodenal diverticula, in a colon diverticulum and also in healthy sigmoid colon[8-10, 14, 15]. 
Biliary stent migration is not unusual and may result in intramural or transmural intestinal perforation. The perforation can be retroperitoneal in duodenal perforation causing bilioma or the perforation can be intraperitoneal leading to biliary peritonitis[13, 18]. Our case is unique as the stent was found partly in the biliary duct and the rest perforated the duodenum causing bile leak with total bile diversion into the peritoneal cavity and biliary peritonitis. In these patients there are signs of peritonitis and radiological images will show the stent outside the intestinal wall. Ang and Wanshik described a case of duodenocolic fistula caused by a stent and Lopez Roses and colleagues described the case of a plastic stent perforating the duodenal wall causing a retroperitoneal duodenal perforation and bilioma[18, 19]. Figueiras et al[17] reported a colocutaneous fistula secondary to the migration of a biliary stent. 
The majority of migrating biliary stents pass spontaneously but whenever a perforation is suspected, operative extraction is the treatment of choice. There is a report stressing the successful endoscopic extraction of the migrating stent and clip placement in the duodenal perforation[18]. This was however in a patient with a biliary stent causing a localized retroperitoneal duodenal perforation and bilioma. Others have reported the successful percutaneous extraction of migrating biliary stents[29]. In our case, the perforation was in the peritoneal cavity and part of the stent was still in the biliary ducts causing biliary diversion into the peritoneal cavity and although percutaneous retrieval of the stent was possible, the fact that the patient was already having biliary peritonitis made operative extraction and closure of duodenal perforation the appropriate choice. 
In conclusion, biliary stent migration complicated by duodenal perforation is rare and should be included in the differential diagnosis of those presenting with abdominal pain after ERCP with stent placement and physicians caring for these patients should be aware of such complication. Radiologically, it is possible to locate the site of stent migration and perforation and in the presence of peritonitis, surgery is the treatment of choice. To reduce the chance of stent migration, endoscopists should assess for the size and shape of the stent in each patient. A straight biliary stent may migrate since there is nothing to hold it in place, even though there are side flaps. Inappropriately long stent may exert pressure on the duodenal wall causing tissue necrosis and perforation. Curved (Amesterdam) stent or a double pigtail biliary stent may be associated with less migration and perforation.  
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[bookmark: OLE_LINK150]Figure 1  Endoscopic retrograde cholangiopancreatography which showed dilated common bile duct and intra hepatic biliary radicles dilation followed by insertion of 10 Fr × 10 cm endobiliary plastic stent. 

Figure 2 Abdominal X – Rays showing an abnormal position of the biliary stent highly suspicious of distal migration with free air and markedly dilated left side of 
colon and retained fecal material. 

Figure 3 Computed tomography-scan of the abdomen which confirmed the inferior migration of the biliary stent causing perforation of the second part of duodenum, with protrution of the stent into the peritoneal cavity causing biliary peritonitis. 

Figure 4 Intraoperative photograph showing the stent perforating the duodenum and protruding into the peritoneal cavity. 
 
 
 
 
 


