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Introduction

Biliary stricture is uncommon but challenging clinical
condition that requires a coordinated multidisplinary
approach involving gastroenterologists, radiologists and
surgical specialists.  Unfortunately, most benign biliary
strictures are iatrogenic resulting from surgical trauma.
Biliary strictures may be asymptomatic but if ignored, can
cause life threatening complications, such as ascending
cholangitis, liver abscess and secondary biliary cirrhosis.
However not all biliary strictures are benign, pancreatic
cancer is the most malignant cause of biliary stricture. Most
of these patient die of complication of tumor invasion and
metastasis. (Hanau et al., 2000)

The exact incidence of biliary strictures during
cholecystectomy is unknown but data suggest that during
open cholecystectomy the incidence is relatively low
(About 0.1% to 0.2%).However, the incidence during
laparoscopic cholecystectomy is about 0.58% (Oddsdottir
et al., 2005).

A number of factors are associated with bile duct
strictures during either open or laparoscopic
Cholecystectomy, including acute or chronic inflammation,
inadequate exposure, patient obesity and failure to identify
strictures before clamping, ligation and dividing them
(Lillemoe, 2006).
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One of the main challenges is attributable in variability
of the anatomy of the biliary tree. The development of the
liver and biliary system is a complex process that can lead
to numerous anatomic variations although knowledge of
this anatomy is essential in radiologic, endoscopic and
surgical approaches to biliary system (Vakil et al., 2008).

Jaundice is present in 38% of patients with gall bladder
carcinoma due to involvement of the common hepatic duct,
while jaundice is progressive in over 75% of patients with
cancer head of pancreas (Cuschiri, 2002).

Bile duct strictures, independent of etiology, can cause
significant morbidity from recurrent obstructive jaundice,
right upper quadrant abdominal pain, biliary stones and
recurrent episodes of ascending cholangitis. The major
determinant of mortality in patients with bile duct strictures
is the underlying disease condition. Patients with biliary
strictures due to operative injury, radiation, trauma, or
chronic pancreatitis generally have a good prognosis.
Conversely, patients with bile duct strictures due to PSC
and malignancy have a less favorable outcome (Brugge,
2009).

It is helpful to classify biliary injuries for documentation
purposes and to help formulate prognosis after repair. The
Bismuth classification system is based on the most distal
level at which healthy biliary mucosa is available for
anastomosis during repair of a stricture or leak. This system
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was intended to help the surgeon choose the appropriate
site for repair, and the degree of injury on this scale has
been shown to correlate with outcomes after surgical repair
(Bismuth et al., 2001).

McMahon and colleagues devised a classification
system that subdivided biliary injuries into bile duct
laceration, transection, or excision, and stricture. The level
of injury could then be further graded using Bismuth’s
classification system. In this schema, injuries are also
subdivided into major and minor ductal injury, which has
implications in the therapeutic approach to these injuries (
McMahon et al., 1995).

In the early post operative period, patients who present
early usually have progressive elevation of total bilirubin
and alkaline phosphatase. While patients who present
months to years after operation frequently have evidence of
cholangitis which are usually mild to moderate and respond
to antibiotic therapy. Less commonly patients present with
painless jaundice. Finally patients with delayed diagnosis
may present with biliary cirrhosis and its complications
(Lillemoe, 2006).

Patients with partial bile duct obstruction have elevated
serum alkaline phosphatase (ALP) and gamma-glutamyl
transpeptidase (GGT, GGTP). The serum of patients with
clinically apparent jaundice shows increases in total and
conjugated  bilirubin.  Alkaline phosphatase levels are
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increased to more than 3 times normal. The prothrombin
time (PT) and international normalized ratio (INR) may be
prolonged. Total cholesterol and lipoprotein levels may be
elevated in patients with chronic cholestatic disorders. In
malignant bile duct strictures (biliary strictures) with
complete obstruction, the level of total serum bilirubin is
generally much higher than that observed in benign
strictures, and a bilirubin level of greater than 20 mg/dL is
highly suggestive of malignant obstruction (Brugge, 2009).

Several tumor markers may be helpful in the diagnosis of
malignant bile duct strictures (biliary strictures). A serum
carbohydrate antigen 19-9 IS sensitive for
cholangiocarcinoma and gallbladder cancer while
trypsinogen-2 is a useful marker for diagnosing patients
with cholangiocarcinoma. Elevated carcinoembryonic
antigen levels may be present in 50-70% of cases of
pancreatic cancer, and alpha-fetoprotein (AFP) levels are
elevated in as many as 60% cases of hepatocellular
carcinoma (Lempinen et al., 2007)

Several imaging modalities can be used for diagnosis
such as ultrasonography, CT scanning, magnetic resonance
imaging (MRI), MRCP and hepatic imino-diacetic acid
scan (Wald et al., 2008).

Medical treatment consists of managing complications of
bile duct strictures until definitive therapy can be instituted.

Most patients who present with cholangitis have a response
4
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to antibiotics and supportive management. Patients who are
elderly and frail and those presenting with hypotension or
altered mental status are best treated in an intensive care
unit (Brugge, 2009).

The prognosis for patients with benign bile duct
strictures (biliary strictures) is good. Patients who develop
symptoms of biliary obstruction do well after surgical or
endoscopic  therapy. Conversely, patients with HIV
cholangiopathy or malignant biliary obstruction usually
present at a late stage with widespread disease, and they
generally have a dismal prognosis (Lillemoe, 2006).
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The aim of this work is to highlight the different causes of
biliary strictures and the recent modalities in diagnosis and
treatment of different types of biliary strictures.
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