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Abstract
There are a variety of causes of benign biliary strictures including chronic pancreatitis, surgery, and primary 

sclerosing cholangitis, amongst others. The general treatment of these strictures is dilation followed by stent 

placement. For postoperative strictures the data shows that placement of multiple, large bore (10-Fr) stents 

over the course of several procedures is better than placement of fewer stents. Care must be taken to exclude 

malignancy in cases where benignity is not certain. The use of temporary placement of covered, removable 

expandable metal stents for the treatment of benign biliary strictures appears promising.

 Copyright © 2010 S. Karger AG, Basel

Benign strictures of the biliary tree are encountered commonly in a busy therapeutic ERCP prac-

tice. The etiologies of these strictures and their underlying histopathology are highly variable 

and thus each has a different natural history and response to therapy. This chapter will review 

the types of benign biliary strictures and the approach to therapy. Benign extrinsic processes that 

cause biliary obstruction (e.g., pancreatic pseudocyst) will not be considered.

Etiologies of Benign Biliary Strictures

Table 1 shows the etiologies of benign biliary strictures. When approaching the patient with a 

presumed benign biliary stricture, one must take a careful history of underlying diseases (under-

lying autoimmune pancreatitis, chronic pancreatitis, and inflammatory bowel disease) and prior 

pancreaticobiliary surgery. Before assuming a stricture is benign, especially when the clinical 

history does not suggest an obvious benign process, imaging studies should be obtained to eval-

uate underlying malignancy. Such imaging studies include CT and MRI, although even after 

extensive evaluation the strictures may remain indeterminate (discussed later). The other enti-

ties will be discussed as if the diagnosis is certain.

Overview of Endoscopic Treatment of Benign Biliary Strictures

Endoscopic therapy consists of rigid or, more commonly, balloon dilation followed by placement 

of plastic biliary stents (fig. 1a–d). The most recent data suggests that for most causes of benign 
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Table 1. Causes of benign biliary strictures

Postoperative 

Laparoscopic cholecystectomy

Biliary resection

Liver transplantation

Chronic pancreatitis

Primary sclerosing cholangitis

Autoimmune cholangiopathy

Ischemia

Post-endoscopic biliary sphincterotomy

a b

c d

Fig. 1. Endoscopic treatment of post-cholecystectomy biliary stricture using plastic biliary stents. a Initial 

cholangiogram reveals stricture in the common hepatic duct near the previous surgical clips. b Balloon dila-

tion of stricture. c Placement of multiple stents over two procedures. d Cholangiogram after stent removal 

showing stricture resolution.
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strictures placement of multiple side-by-side large bore plastic stents over the course of several 

endoscopic sessions, exchanging periodically (every 3–4 months) for up to 1 year allows a higher 

rate of successful stricture resolution than when only one or two stents are placed [1, 2].

Self-expandable metal stents (SEMS) placement for management of benign strictures has 

evolved. Initial studies using uncovered SEMS showed that although the early clinical outcome 

(relief of biliary obstruction) was favorable, reobstruction occurred from tissue hyperplasia [3]. 

Moreover, since uncovered SEMS imbed into the bile duct wall, they are non-removable. Thus, 

the use of uncovered stents for benign biliary strictures has been abandoned. More recently, 

partially covered and fully covered SEMS have been used since little (partially covered) to no 

embedding (fully covered) occurs. The stents expand to a diameter of 10 mm and remain in 

place for a variable period of time to allow dilation and remodeling of the stricture. Then stents 

are subsequently removed by snare or grasping using a forceps (fig. 2a–c). It is important that 

these stents be left across the papilla and that enough length remains in the duodenum to allow 

effective grasping. There is emerging data on the use of covered metal stents for a variety of 

benign biliary strictures [4].

a b

c

Fig. 2. Endoscopic treatment of distal bile duct 

stricture from chronic pancreatitis stricture 

using a plastic-covered metal biliary stent. a 

Initial cholangiogram reveals stricture in the 

distal common bile duct. b Image taken imme-

diately after placement of a 10-mm self-

expandable covered stent. c Cholangiogram 

after stent removal showing improvement in 

stricture.
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Specific Etiologies

Postoperative Strictures

Cholecystectomy, open or more commonly laparoscopic, can result in injury to the bile duct. 

These injuries can be recognized early in the postoperative period where there is commonly an 

associated bile leak, or late. Later presentation may respond less favorably because of the estab-

lished fibrosis. Other postoperative strictures include post-liver resection (hepatectomy). Post-

liver transplant strictures can occur at the anastomosis following either a duct-to-duct (DDA or 

choledochocholedochal) or hepaticojejunal anastomosis. Living related donor transplantation 

with DDA anastomosis can be particularly challenging since the arrangement of the anastomoses 

are variable and can include the cystic duct remnant. There is a large body of literature to support 

a b

c d

Fig. 3. Endoscopic treatment of dominant biliary stricture in PSC using single plastic biliary stents. a Initial 

cholangiogram reveals stricture in the common hepatic duct extending to the left hepatic duct. b Balloon 

dilation of stricture. c Placement of a single 10-Fr plastic biliary stent. d Cholangiogram after stent removal 

showing marked improvement in stricture.
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endoscopic therapy for all of these postoperative strictures. With aggressive dilation and place-

ment of multiple stents, the long-term success rate for endoscopic intervention is high [5, 6].

Whether patients who relapse after stent removal respond to additional or more prolonged 

plastic stent therapy or to removable, metal stents, is unknown.

Chronic Pancreatitis

Chronic pancreatitis produces distal bile duct strictures that are usually refractory to endoscopic 

therapy with single plastic stents, particularly in those patients with calcific chronic pancreati-

tis. Multiple plastic stents can be used as a treatment modality for biliary strictures in the set-

ting of chronic pancreatitis [7]. Recently, covered SEMS have been used for the treatment of 

chronic pancreatitis-induced bile duct strictures [4, 8–10]. The large diameter (10 mm) dilates 

the stricture over time. The stent is removed after an interval of 3–6 months. Results using this 

approach have been encouraging, though these devices are not yet approved in the USA for 

benign disease.

Primary Sclerosing Cholangitis (PSC)

PSC develops in patients with underlying inflammatory bowel disease. Such patients may benefit 

from endoscopic intervention for treatment of dominant strictures and/or biliary lithiasis [11]. 

Patients with dominant strictures usually present with worsening biliary obstruction. Underlying 

cholangiocarcinoma must be considered in these patients. Routine brush cytology has a low sen-

sitivity for detecting cancer in this population. Recently, fluorescence in-situ hybridization has 

been shown to have a high sensitivity for the detection of underlying cholangiocarcinoma in the 

setting of PSC [12]. Cholangioscopy has recently been shown to enhance the detection of malig-

nancy in these patients [13].

Endoscopic treatment of dominant strictures involves balloon dilation, often in combina-

tion with short-term (≤8 weeks) large bore (10-Fr) stent placement (fig. 3a–d). Endpoints fol-

lowing endoscopic therapy have included clinical, biochemical, and radiological improvement 

and range from 65 to 100% [14]. Generally, because the bile ducts are small throughout the 

biliary tree, the use of multiple stents, which has been shown to be effective for the treatment of 

other strictures, is not an option. There is a small amount of data on the use of removable SEMS 

for PSC strictures [4].

Autoimmune Cholangiopathy

Autoimmune cholangiopathy is usually seen as an extrapancreatic manifestation of autoim-

mune pancreatitis (AIP). Biliary obstruction can be caused by an inflammatory mass within the 

pancreatic head (similar to chronic pancreatitis of other etiologies) or by coexisting sclerosing 

cholangitis. Biliary tract involvement occurs in 17% of patients with AIP. Pancreatic and extra-

pancreatic manifestations of AIP respond to corticosteroid therapy. Elevated levels of serum 

IgG4 are characteristic of AIP though normal IgG4 serology does not exclude a diagnosis of AIP. 

IgG4-associated cholangitis (IAC) refers to the manifestation of IgG4-related systemic disease in 

the biliary tree and can occur with AIP or as an isolated biliary disease.

IAC can cause intrahepatic, proximal extrahepatic, or intrapancreatic biliary strictures. 

Establishing a diagnosis of IAC relies on histologic analysis or response to a corticosteroid trial. 

Endoscopic biopsy specimens often do not provide sufficient tissue to diagnose IAC. Intrahepatic 

strictures in patients with IAC can mimic those of PSC, but IAC strictures are more segmental, 

longer, with prestenotic dilatation and more commonly affected the distal common bile duct. 
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Stent placement is used to temporarily relieve biliary obstruction while patients are being diag-

nosed and treated with corticosteroids.

Ischemic Strictures

Ischemic strictures usually involve the bifurcation and intrahepatics. They are often seen in 

post-liver transplant patients and are associated with multiple factors but often seen as a result of 

poor hepatic arterial flow. Similar strictures have been reported after other causes of localized or 

systemic ischemia in non-transplant patients. Such strictures can be treated endoscopically with 

placement of multiple stents [15], though they respond less well to dilation and stent therapy 

than anastomotic strictures and require more endoscopic procedures [16].

Post-Endoscopic Biliary Sphincterotomy Strictures

Endoscopic biliary sphincterotomy can occasionally be complicated by the development of a 

cautery-induced stricture. Similar to other biliary strictures, dilation and multiple plastic stents 

can be placed to allow resolution of the stricture [17].

Indeterminate Biliary Obstruction

Some patients with biliary strictures cannot be readily classified into benign or malignant based 

upon imaging studies and tissue sampling. Tissue-sampling techniques at ERCP consist of wire-

guided biliary brush cytology and intraductal forceps biopsy [18]. Adjuvant techniques to assess 

strictures include intraductal ultrasonography [19] and direct cholangioscopy with or without 

directed biopsy [20]. In a small percentage of patients the diagnosis remains unclear. In some 

patients the final diagnosis can only be established during long-term follow-up or at surgical 

exploration and resection.
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