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ENDOSCOPIC MANAGEMENT OF  
BILE DUCT INJURY AFTER LAPAROSCOPIC  
CHOLECYSTECTOMY  

Laparoscopic cholecystectomy (LC) has become the first choice for management of sympto-

matic cholecystolithiasis. While LC is associated with decreased post-operative morbidity and 

improved cosmetic results, bile duct injuries are reported to be more frequent (0–1.4%), and 

more severe when compared to open cholecystectomy (0.2–0.5%). Bile duct injuries include 

cystic duct leaks, common bile duct leaks, bile duct strictures, and transection or total or par-

tial removal of the duct, with or without vascular damage.

Surgical reconstruction through a hepaticojejunostomy is indicated for severe injuries, e.g. 

transection of the bile duct; while endoscopic stent therapy is widely accepted as the initial 

treatment modality for bile leakage and/or bile duct strictures. 

The present review covers endoscopic management of BDI patients, based on the Amsterdam 

multidisciplinary experience with more than 500 BDI patients referred to our centre over the 

last 15 years. We describe the different types of biliary injury and their management, and will 

focus on endoscopic stent therapy in patients with bile duct leakage and strictures. Interna-

tional literature is reviewed to discuss the outcome after endoscopic therapy, and alternative 

strategies such as sequential insertion of multiple stents are discussed.   
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Symptomatic gallstone disease is one of the most common medical conditions leading to sur-

gical intervention. Since the introduction of laparoscopic cholecystectomy (LC) for gallblad-

der removal, the laparoscopic procedure has almost completely replaced open cholecystec-

tomy, while the threshold for surgery has declined.  Bile duct injury (BDI) caused during LC is 

a feared surgical complication. The incidence of BDI during LC has been reported between 0.3 

to 1.4%. BDI is associated with substantial morbidity and poor long-term quality of life.  

Measures to prevent and recognise BDI have been outlined in many publications.  The 

optimal treatment strategy and short- and long-term outcomes have been published exten-

sively.  Although surgical reconstruction - mainly by hepaticojejunostomy - is a procedure 

associated with low mortality and low morbidity if performed in a tertiary centre, this is only 

indicated in selected patients with BDI, as a population-based study from the U.S. demon-

strated the detrimental effect of BDI on survival in patients who underwent surgical recon-

struction.  The majority of biliary injuries, including cystic duct leakage, common bile duct 

(CBD) leakage or bile duct strictures, can be treated successfully in 70-95% of the patients by 

means of endoscopic or radiological interventions.  

The Academic Medical Center (AMC) is a referral centre for hepatic, pancreatic, and biliary 

surgery. Based on our experience with more than 500 BDI patients referred to our centre over 

the last 15 years, we will describe the different types of biliary injury, presenting symptoms, 

moment of diagnosis and diagnostic work-up. This review will focus on the treatment of BDI 

patients by endoscopic stent therapy. By reviewing the literature, the outcome and pros and 

cons of sequential insertion of multiple stents will be discussed.   

Several authors have suggested classifications for post-operative strictures and bile duct 

injuries. McMahon suggested a simple subdivision into minor and major bile duct injuries.

The Strasberg classification is the most detailed and commonly used classification, although 

it does not indicate a specific treatment strategy.  At the same time, a simplified classification 

was developed in Amsterdam, with direct implications for further management of the patient. 

The Amsterdam classification classifies BDI as follows: Type A, cystic duct leakage; type B, 

CBD leakage; type C, CBD stricture; and type D, complete transection.24 Whereas patients 
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with type A, B and C injury can initially be treated by endoscopic stent therapy, patients with 

type D injury are generally treated by reconstructive surgery . 

proefschrift Philip DEF18-feb.in79   79 2/22/08   11:00:35 AM



Three different groups of BDI patients can be identified according to the moment of diagno-

sis. Patients in whom BDI is detected intraoperatively, patients in whom the injury is detected 

within several days after the operation, and patients with a clinical presentation after a long 

symptom-free interval, mainly post-operative strictures. Clinical presentation is mainly de-

pendent on the duration of time between the laparoscopic procedure and the start of the first 

symptoms. 

Around 15-30% of the injuries are detected during the initial surgical procedure.  Generally, 

bile leakage is the first symptom, but in some patients the injuries are detected during intraop-

erative cholangiography, showing a filling of the distal CBD with contrast into the duodenum 

and without a filling of the intrahepatic biliary tree. In patients referred to our centre, only 

20% of the injuries were detected intraoperatively, while in other series a higher incidence of 

up to 50% was reported. In the majority of these patients, a transection of the bile duct had 

occurred. Generally, severe bile duct leakage or identification of an operation clip on the CBD 

alarmed the operating surgeon. Controversy exists concerning the management of intraopera-

tively detected BDI. Intraoperative management ranges from simple placement of a drain and 

referral to a tertiary centre to construction of an end-to-end anastomosis (duct-to-duct, with 

or without T-tube drainage) or a hepaticojejunostomy (HJ). A recent analysis of our series of 

patients referred after an end-to-end anastomosis showed that even the majority of post-oper-

ative complications, such as stricture formation and recurrent cholangitis, can successfully be 

treated by endoscopic stenting in two-thirds of the patients .  A secondary surgical 

repair was necessary in only one-third of the patients. Therefore we prefer a simple end-to-

end anastomosis in intraoperative detected bile duct transection in a centre without expertise, 

because a more complex hepaticojejunostomy in inexperienced hands could further extend 

the injury into the intrahepatic ducts, or subsequently damage the arterial supply (bleeding 

and clipping or ligation of right hepatic artery). 

The time interval between the initial laparoscopic procedure and diagnosis of BDI varies 

widely in most series. In our series the median interval is 7 days with a range of 0 to 1688 days. 

Early symptoms are generally nonspecific and consist of general malaise, nausea, vomiting, 

abdominal pain and low-grade fever. The vagueness of the symptoms is probably responsible 

for the delay in diagnosis. Patients were frequently discharged from hospital on the second 

post-operative day and re-admitted a few days later because of persistent vague abdominal 

proefschrift Philip DEF18-feb.in80   80 2/22/08   11:00:35 AM



complaints. Other symptoms may become manifest later and sepsis and jaundice will eventu-

ally lead to the (delayed) detection of the injury. Patients with delayed detection of injuries 

are generally suffering from bile leakage resulting in a biloma, or from (partial) occlusion of 

the CBD leading to obstructive jaundice. The presenting symptoms may vary widely and are 

frequently not in accordance with the severity of the injury or extent of the intra-abdominal 

fluid/bile collection. Some patients present with jaundice after 3 months to even more than 

several years after a long symptom-free interval after the initial procedure. These patients gen-

erally suffer from stricture formation of the common bile duct with or without mild cholan-

gitis. It has been suggested that these late bile duct strictures originate from ischemic lesions 

caused by extensive dissection or partial occlusion of the CBD with a clip during the initial 

procedure. A few patients present with intermittent obstruction and cholangitis, and these 

patients frequently have a spontaneous fistula to the duodenum or colon.

Ultrasound is the first step in the diagnostic work-up of patients with abdominal complaints 

after LC to detect fluid collections or dilation of intrahepatic bile ducts. Subsequent percuta-

neous aspiration of fluid can confirm the presence of bile. Unfortunately, some surgeons con-

tinue to perform an explorative relaparotomy without further diagnostic tests to establish bile 

drainage or to explore the hilar area. Of the 136 patients suffering from a minor injury (cystic 

duct leakage) referred to our hospital, 32 patients (24%) underwent a relaparotomy in the 

  Multiple stent insertion 
for bile duct strictures
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referring centre only for drainage. Adequate assessment before surgery by means of cholangi-

ography, preferably endoscopic retrograde cholangio-pancreaticography (ERCP), could have 

prevented unnecessary surgery or exploration of the bile duct. ERCP has the opportunity not 

only to visualize the injury and to detect the presence of additional problems such as a distal 

obstruction, but also, if indicated, to perform a papillotomy or bypass a leak or stricture by 

means of stents. Inadequate surgical exploration of the subhepatic area before adequate clas-

sification can lead to extension of the lesion and additional vascular injury, which results in a 

negative outcome.  

A CT scan of the abdomen can be used to search for fluid collections and also to rule out 

biliary obstruction. Although a CT scan is more sensitive than ultrasound for detecting fluid 

collections, both tests lack enough specificity to differentiate biloma from other collections 

such as haematoma or a nonbiliary abscess.  ERCP offers the possibility to intervene through 

the insertion of endoscopic stents, thereby bridging the lesion and controlling bile leakage. If 

ERCP shows proximal occlusion of the bile duct by a clip, percutaneous transhepatic cholang-

iography (PTC) can be performed to visualize the proximal biliary tract, followed by percuta-

neous biliary drainage. If reconstructive surgery is indicated, this should never be performed 

without detailed knowledge of the site and extension of the injury. 

The diversity of types of injury demands a multidisciplinary approach in which treatment 

modalities are discussed by a team of gastroenterologists, radiologists, and surgeons. Of all 

BDI patients referred to the department of surgery in the Academic Medical Center, 15% were 

referred to the department of radiology for percutaneous transhepatic catheterization and 

dilation, and 22% were referred to the department of gastroenterology for endoscopic therapy 

as final treatment.  This multidisciplinary approach resulted in a definitive non-surgical 

treatment in two-thirds of the BDI patients referred to our centre. 

Cystic duct leakage, CBD leakage or CBD strictures are preferably treated, initially, by means 

of endoscopic stent therapy.  Papillotomy without stent insertion can be performed for 

cystic duct leakages, even in younger patients, because this procedure is generally associated 

with minor complications.  However, the possible long-term sequelae of loss of sphincter 

function remain a concern.  Our policy, as advocated by others, is generally to insert a stent 

to bypass the leaking cystic duct and, more importantly, to lower the pressure of the biliary 
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system by bypassing the sphincter. In more severe lesions there is no indication for papillot-

omy without endoscopic stent insertion.  There are no comparative data available about the 

optimal number (one or more), size (7, 10 or 12 French), configuration (straight or pigtail), 

length (5 to 19 cm) or appropriate duration of stenting available for bile duct leakage. We use 

one straight 9–11 cm-long 10 French stent, not necessarily bypassing the leak for this indica-

tion, which is removed after 6 weeks.

Our standard endoscopic stent protocol for biliary strictures is to pass a hydrophilic guide 

wire and diagnostic catheter through the bile duct. If a stenosis is too tight to allow passage of 

the catheter, dilating catheters of gradually increasing diameters (2-3 mm outside diameter) 

are passed over the guide wire and through the stenosis and/or balloon dilation is applied. A 

straight polyethylene stent is inserted over the guide wire and catheter, bridging the site of the 

leakage or the stenosis. The treatment protocol specifies placement of two to three 10F stents 

if possible, and for multiple stent insertion, an endoscopic sphincterotomy is performed to 

facilitate stent placement. The first stent exchange is performed after 6 weeks, and stents are 

subsequently exchanged every 3 months to avoid cholangitis caused by clogging. We have 

experienced less clogging in patients with multiple stents and therefore these patients undergo 

stent exchange less frequently.

Stents are removed if the bile duct is considered to be adequately dilated based on the follow-

ing criteria: adequate dilation of the stenosis on cholangiography, satisfactory drainage of con-

trast from the biliary tree, and passage of a diagnostic catheter and extraction balloon through 

the stenosis without encountering significant resistance. Before ERCP, all patients are treated 

prophylactically by intravenous administration of antibiotics. In the absence of cholangitis as 

an indication for the ERCP, no antibiotics are given after the procedure. 

Early stent-related complications occur in 9 to 19% of cases after ERCP and mainly consist of 

low-grade fever, acute cholangitis, pancreatitis, and post-sphincterotomy bleeding.  Mild 

complications during therapy such as clogging and stent migration and cholangitis are re-

ported in 11 to 70% of the patients.  However, after stent exchange, symptoms usually resolve 

quickly and therefore complications can be defined as mild in the majority of cases. Severe 

complications such as duodenal perforation or treatment-related death are rarely reported, 

and should be considered as an exception.  

The reported overall success of endoscopic treatment in patients with bile duct leakage ranges 

between 88 to 96% . In most series, the duration to resolution of leakage was 3-5 days. 
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The reported overall success in patients with a bile duct stricture ranges between 74 to 100 % 

. The duration of stenting ranged from 8 to 12 months. Re-stricturing, sub-clinical 

cholestasis, and secondary liver cirrhosis remain a potential concern after endoscopic stent 

therapy for CBD strictures. As previous studies have shown that restenosis after 2 years is less 

likely, our group analysed long-term liver function by assessment of long-term liver function 

tests (Lfts) at least 2 years after stent removal.  In the vast majority of our patients, normal 

liver function tests were found. In 110 patients treated at our centre for bile duct strictures, 

the overall success rate was 74% (n=81).  Kuzela and colleagues analysed liver function after 

sequential insertion of multiple stents therapy for biliary strictures in 43 patients.  Lfts were 

within the normal range in all 43 patients after a mean follow-up of 16 months. The applied 

multiple stent strategy in their series was associated with a short-term complication rate of 

12%, and surprisingly no re-stenosis occurred during follow-up.

Several years ago, reports from uncontrolled studies from Costamagna and others indicated 

that a more aggressive type of dilation therapy in patients with bile duct strictures, based 

on the sequential insertion of multiple stents, may be associated with a more favourable 

outcome.  Therefore this treatment policy was adopted in our institution at the end of 

2001 . Although the policy change resulted in a significant increase in the maximum 

number of stents inserted during therapy after 2001, the number of patients who were treated 

successfully did not improve (77% before, versus 67% after, p=0.25).  Additionally, the in-

troduction of sequential insertion of multiple stents did not affect the re-stenosis rates (5% in 

both groups) or the duration of therapy (11 months in both groups). Since the introduction 

of multiple stenting, significantly more patients reported stent-related pain with an increase 

from 11% to 28% (p= 0.02). The lack of success of sequential insertion of multiple stents can-

not be explained by patient and injury characteristics, as no significant changes were observed 

between either period. The only probable explanation is the unwillingness of patients to 

proceed with endoscopic therapy because of pain. We complied to patients’ preference to con-

vert to surgery, because patients reported unwillingness to proceed with endoscopic therapy 

because of stent-related pain.

BDI is a severe surgical complication and should be assessed and treated by a multidiscipli-

nary team consisting of surgeons, endoscopists, and interventional radiologists. Adequate 

patient work-up by means of cholangiography, preferably by ERCP, gives the opportunity 

not only to visualize the injury and to detect the presence of additional problems such as a 
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distal obstruction, but also, if indicated, to perform a papillotomy or bypass a leak or stricture 

through stents. Cystic duct leakage, CBD leakage and CBD strictures are initially treated by 

endoscopic stenting. Endoscopic therapy in BDI patients is associated with low morbidity 

and excellent long-term outcome in the case of biliary leakage and good outcome after biliary 

strictures. Consequently, endoscopic stenting is the initial treatment of choice for the major-

ity of BDI patients, and reconstructive surgery should only be undertaken in patients with a 

transection of the bile duct or in patients in whom initial endoscopic therapy has failed. 
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