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ENDOSCOPIC TREATMENT OF 
POSTSURGICAL BILE DUCT INJURIES 

 

Reliable data regarding the long-term outcome of endoscopic management of bile duct injury 

(BDI) are scarce, and predicting factors for a successful outcome are unreported. 

The aim of this study was to analyse the long-term outcomes of endoscopic stent therapy after 

BDI, and to determine the effect of multiple stent therapy. A retrospective cohort study was 

performed in 67 patients with cystic duct leakage, 26 patients with common bile duct leakage, 

and 110 patients with a bile duct stricture. 

Overall success in patients with cystic duct leakage was 97%. In patients with common bile 

duct leakage, stent-related complications occurred in 3.8% (n=1). The overall success rate 

was 89% (n=23). In patients with a bile duct stricture, stent-related complications occurred 

in 33% (n=36) and the overall success rate was 74% (n=81). Independent predictors for 

outcome were the number of stents inserted during the first procedure (Odds ratio [OR]=3.2 

per stent, 95% confidence interval [CI] =1.3-8.4), injuries classified as Bismuth III (OR=0.12, 

CI=0.02-0.91) and IV (OR=0.04 CI=0.003-0.52), and endoscopic stenting before referral 

(OR=0.24, CI=0.06-0.88). The introduction of sequential insertion of multiple stents did not 

improve the outcome (before 77% vs. after 66%, p=0.25), but more patients reported stent-

related pain (before 11% vs. after 28%, p=0.02).

In patients with a post-operative bile duct leakage and/or strictures, endoscopic stent therapy 

has a favourable long-term outcome. The benefit gained from the sequential insertion of mul-

tiple stents did not become readily apparent from this series.
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Bile duct injury (BDI) occurs in 0.2 to 1.4% of patients following laparoscopic cholecystec-

tomy, and is a severe surgical complication.  BDI-related morbidity is illustrated by in-

creased hospital stay, poor long-term quality of life, and high rates of malpractice litigation.  

Although surgical reconstruction - mainly a 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. demonstrated the 

detrimental effect of BDI on survival in patients who underwent surgical reconstruction.  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 endo-

scopic or radiological interventions.  

It has been suggested that endoscopic treatment is associated with an increased risk of re-ste-

nosis and biliary cirrhosis followed by end-stage liver disease. However, reliable data regarding 

the long-term outcome of endoscopic management of BDI are scarce, and predicting factors 

for a successful outcome are unreported. Several years ago, reports from uncontrolled studies 

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 and this treatment policy was adopted in our clinic at the end of 2001.  

The purpose of this study was to analyse the short- and long-term outcomes of stent therapy 

in BDI patients (including liver function test after long-term follow-up) and to determine 

factors that are predictive for a successful outcome in patients who have been stented for a bile 

duct stricture. In addition, the outcomes of patients treated before and after the introduction 

of sequential insertion of multiple stents were compared.
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Between January 1990 and December 2005, 500 consecutive patients were referred after 

laparoscopic cholecystectomy to the departments of surgery, radiology and gastroenterology 

of the Academic Medical Center for treatment of BDI and were included in a prospective da-

tabase. For the present study, patients were selected who were treated by endoscopic stenting 

before April 1st 2005 to allow for at least one year of follow-up. Patients’ medical charts were 

reviewed to analyse operation reports and clinical data, including type of initial cholecystecto-

my (and subsequent relaparotomy), and therapeutic interventions in the referring centre. The 

initial injury was classified according to the Amsterdam classification: type A, cystic bile duct 

leakage; type B, CBD leakage; type C, bile duct stricture, and type D, complete transection 

of the bile duct.  Patients with an injury of type D included in the present study had already 

undergone surgical reconstruction in the referring centre and were referred for treatment of 

a stricture of the anastomosis. To investigate the outcome of stent therapy, three categories of 

injuries were defined: 1. cystic duct leakage, 2. CBD leakage, 3. bile duct strictures. The loca-

tion of injury in patients with a bile duct stricture was classified according to Bismuth.  

Standard management at our institution before 2002 has been published previously.  After 

obtaining a diagnostic cholangiogram and documentation of the location and extent of the 

injury, attempts were made to pass a hydrophilic guide wire and diagnostic catheter passing 

the leak or stricture. If a stenosis was too tight to allow the passage of the catheter, dilating 

catheters of gradually increasing diameter (4-7 French) were passed over the guide wire and 

through the stenosis, and/or balloon dilation was applied. There was no standardised protocol 

concerning balloon dilation (usually 8 mm) or catheter dilation before stent placement. An 

Amsterdam-type straight polyethylene stent was then inserted over the guide wire and cath-

eter, thus bridging the location of the leakage or the stenosis. The treatment protocol speci-

fied the placement of two 10F stents if possible. For multiple stent insertion, an endoscopic 

sphincterotomy was performed to facilitate stent placement. In the case of a tight stenosis, 

sometimes only a 7F or a single 10F stent was able to be placed. In these patients, the single 

stent was electively exchanged for two 10F stents after six weeks. The two stents were subse-

quently exchanged every three months to prevent cholangitis caused by clogging. 

The maximum treatment period with two 10F stents in situ was 12 months. The stents were 

not replaced if the bile duct was considered to be adequately dilated based on the following 

criteria as subjectively assessed by the endoscopist: (1) adequate dilation of the stenosis based 
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on the cholangiograph appearance, (2) satisfactory drainage of contrast, (3) passage of an ex-

traction balloon (12 to 15 mm) through the stenosis without encountering significant resist-

ance. After 2002, the sequential insertion of multiple stents was introduced at our institution. 

Since then an attempt has been made to gradually insert an increasing number of stents with 

each successive ERCP procedure. Balloon dilation of the CBD stricture was performed to fa-

cilitate the positioning of an extra endoprothesis in case of resistant and tight stenosis. Before 

the new stents were inserted, the ‘old’ stents were generally removed first and a cholangiogram 

was obtained. All patients were treated prophylactically by intravenous administration of an-

tibiotics. In the absence of cholangitis as an indication for the ERCP, no antibiotics were given 

after the procedure. Informed consent was obtained from all patients.

Outcome parameters that were analysed included: treatment-related complications, the dura-

tion of stent therapy, the incidence of re-stenosis after stent removal, the number of patients 

subsequently referred for reconstructive surgery, and BDI-related mortality. The success of 

stent therapy was calculated by considering the following patients as failures: patients who 

died due to a BDI-related cause, patients referred for surgery, and patients with a re-stenosis 

after stent removal. Referral for surgery was based on the following indications: prolonged 

stenting (more than 1 year), patient’s preferences, and a newly-developed stricture of a seg-

mental duct.

To detect (silent) cholestasis after long-term follow-up, the outcome of available liver function 

tests (Lfts), taken two years after stent removal, were obtained from general practitioners and 

referring hospitals. The Lfts included: alanine transaminase (ALT) normal < 45 IU/L; aspar-

tate transaminase (AST) normal < 40 IU/L; gamma-glutamyl transpeptidase (gammaGT) 

normal < 60 IU/L; and alkaline phosphatase (ALP) normal range 40-120 IU/L. Patients with 

either one Lft parameter with a more than twofold increase above normal, or patients with 

two or more Lft parameters with any increase above normal, were considered as patients with 

plausible occult biliary pathology. Follow-up was performed through regular outpatient visits 

and long-term outcome was obtained by mail and telephone surveys to the general practi-

tioner and the referring institutions.

Data from patient characteristics, management and outcome are represented in numbers and 

percentages. Means with standard deviation or median values with minimum and maximum 

values are presented, whichever is appropriate. Comparison between groups was performed 

using a Chi-square test, T-test and Mann-Whitney U test, when appropriate. To determine 
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which variables were associated with successful stent therapy (p ≤ 0.1) univariate analysis 

was performed first using a binary logistic regression. To identify independent predictors for 

success, variables identified as significant in univariate analysis, without significant inter-vari-

able correlation, were subsequently included in a logistic regression analysis. Data analyses 

were performed using SPSS® software (SPSS, Chicago, Illinois, USA). A p value of < 0.05 was 

considered statistically significant.

Patients characteristics, type of cholecystectomy, initial injury and therapeutic interventions 

before referral are summarized (per group) in . Although bile duct leakage was the 

initial injury in 119 patients (type A injury in 68 patients and type B injury in 51 patients), 26 

of these patients developed a bile duct stricture during stent therapy in the referring centre. 

Therefore, 93 patients (46%) were referred for treatment of a leaking bile duct, while the ma-

jority of the patients (n=110, 54%) were referred for the treatment of a bile duct stricture.

The outcome of endoscopic treatment is listed in  for patients with cystic duct leakage, 

CBD leakage, and bile duct strictures. Patients treated for cystic duct leakage were referred 

after a median of 10 days (range 1-40). Stent-related complications occurred in 11 patients 

(16.4%) and were generally of a mild nature. The mean duration of stent therapy was 1.7 

months. The overall success rate of endoscopic treatment in patients with cystic duct leakage 

was 97% (n=65). Patients with CBD leakage were referred after a median of 15 days (range 

3-61). Before stent therapy, 3 of the 26 patients had undergone percutaneous biliary drainage. 

During a mean duration of stent therapy of 2.8 months (range 1-11), clogging of the stent 

occurred in 1 patient (3.8%). One patient (3.8%) was subsequently referred for surgery after 

diagnosing a segmental duct stenosis during the first stent exchange. One frail patient (1%) 

died due to biliary sepsis and multi-organ failure in the referring hospital after 2 months. 

During follow-up, 1 patient (3.8%) developed a stenosis 6 months after stent removal (table 

3). The overall success rate in patients with CBD leakage was 89% (n=23). 

Patients with a bile duct stricture were referred after a median of 75 days (range 4-2899) 

(table 2). The median number of stents inserted during endoscopic therapy was 2 (range 1-7). 

During a median duration of stenting of 11 months (range 1-69), stent-related complica-

tions occurred in 36 patients (33%). Most complications such as stent migration (n=21, 19%) 
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and clogging (n=15, 14%) were mild and managed by stent exchange. Ultimately, 22 patients 

(20%) were referred for surgery after stent therapy had failed, after a median of 15 months, 

range 8-21 . The most common indication for surgery was ongoing stent dependency 

(n=9) or patient preference (n=6). Two patients (2%) died due to a BDI-related cause. One 

patient died 4 years after initial cholecystectomy due to perforation of the duodenum caused 

by a migrated stent placed for the treatment of a re-stenosis. The other patient died 7 years 

after initial surgery due to liver cirrhosis caused by a persisting stenosis. Liver transplanta-

tion was not considered in this 62-year-old patient because of ongoing alcohol abuse. During 

follow-up, 6 patients (6%) developed a re-stenosis after a median of 3.5 months (range 0.5-13 

months) following stent removal. The overall success rate in patients treated for a bile duct 

stricture was 74% (n=81).
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Liver function tests taken two years after stent removal were available for 51 of the 110 pa-

tients (46%). No significant differences were found when comparing this group and the group 

of patients for whom no tests were available. The following characteristics were compared: 

initial injury, location of injury, duration of treatment, number of inserted stents, complica-

tions, and outcome (data not shown). The median duration between stent removal and the Lft 

was 4.6 years (range 2-14). In 6 of the 51 patients (11.7%) therapy was unsuccessful based on 

the outcome of long-term Lfts. In 3 patients the ALP value exceeded twice the normal value. 

The values are explained by BDI-related death in 1 patient and a hepaticojejunostomy com-

bined with a right-sided hepatectomy in a patient with segmental hypotrophy due to persist-

ent strictures. The third patient is being followed at the outpatient clinic. Although the latest 

ALP value was 232 IU/L, no signs of biliary obstruction were found by ERCP. In the other 3 

patients, a combination of high gammaGT and ALP was found. Two of these patients are be-

ing followed at the outpatient clinic without suspicion of biliary outflow obstruction based on 

ultrasound. In the third patient, the high values are associated with alcohol abuse.

*

* 
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Factors associated with successful therapy are summarized in . An independent pre-

dictor for successful stent therapy for bile duct strictures was an increasing number of stents 

inserted during the first procedure (Odds ratio=3.2, Confidence interval:1.2 - 8.3, p=0.017). 

Independent predictors for failure were injuries classified as Bismuth III (OR=0.12, CI: 

0.016 - 0.91, p=0.04) and IV (OR=0.039, CI: 0.003 - 0.54, p=0.015), and endoscopic stenting 

before referral (OR=0.24, CI: 0.06 – 0.88), P=0.032. 

‡

‡
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The introduction of the sequential insertion of multiple stents in the present series is shown 

in . A significant increase in the maximum number of stents inserted during therapy is 

shown if patients treated before 2002 are compared with patients treated after 2002. From the 

first period to the next, the median number of inserted stents increased from 2 to 4 (p<.001). 

However, the number of patients who were treated successfully did not improve significantly 

(77% before, versus 67% after, p=0.25). The deciding factor in this nonsignificant decrease in 

patients successfully treated by endoscopy was the number of patients referred for subsequent 

surgery, which increased from 16% to 28% (p=0.15). The introduction of the 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 report stent-related pain, an increase from 11% to 28% (p= 0.02).

 

*

* 
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The present series demonstrates that endoscopic stent therapy has a favourable outcome in 

patients with biliary injury following laparoscopic cholecystectomy, with a low morbidity, and 

a mortality rate of 0.5%. The overall success rate in patients with CBD leakage was 89%, with 

a median duration of stent therapy of 1.8 months. In patients with a bile duct stricture, the 

overall success rate was 74% with a median duration of stenting of 11 months. Independent 

predictors for successful stent therapy in patients with a bile duct stricture were an increasing 

number of stents inserted during the first ERCP procedure, no previous stent therapy in the 

referring centre, and injuries located under the biliary bifurcation. Although multiple stent 

insertion during the first procedure appears beneficial in patients with bile duct strictures, 

sequential insertion of multiple stents over time did not improve the overall success rate, but 

was associated with more patients reporting stent-related pain. 

The incidence of post-operative bile leakage after laparoscopic cholecystectomy is assumed to 

be between 1 and 3%.  ERCP gives the opportunity to locate the injury and classify the ex-

tent of the lesion. Cystic duct leakage and leakage of the CBD can be treated by stent insertion 

and preserving the biliary sphincter, with a reported success rate of over 90%.  In 

the present series, 68 patients were referred because of a cystic duct leakage. It is noteworthy 

that in 16 of the 68 cases, a re-laparotomy was performed before patients were referred for en-

doscopic therapy. Nine patients underwent relaparotomy for drainage of fluid collections, and 

7 patients underwent relaparotomy for the exploration of the biliary anatomy. Importantly, if 

the injury had initially been assessed adequately by means of cholangiography (MRCP, ERCP, 

or PTC) these unnecessary relaparotomies could have been prevented. 

Stricture formation after endoscopic stenting for bile duct leakage is a surgery-related compli-

cation resulting from concomitant ischemic damage, tissue loss, local inflammation and scar-

ring.  In the present series, 26 of 119 patients with an initial leakage developed a stricture 

and were subsequently referred for treatment. 

The incidence of post-operative bile duct strictures after laparoscopic cholecystectomy is esti-

mated to be between 0.2 and 0.5%.  Since several studies found a similar outcome after surgi-

cal or endoscopic treatment for biliary strictures, nowadays most patients are initially treated 

by endoscopic therapy because surgery remains available when endoscopy fails but not vice 

versa.  In the present series of patients with a post-operative stricture, short-term complica-

tions occurred in 36 of the 110 patients (33%). This rate is at the higher end of the 9 to 40% 

range for complication rates in previously published series.  However, previous reports 

did not state the number of patients with stent-related pain. The incidence of stent clogging, 

which occurred in 14% in the present series, was less than the previously reported incidence 
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of 27 to 40%.  The incidence of cholangitis, which occurred in 6% in the present series, 

was previously reported in 7 to 9% of the patients treated for bile duct strictures.  Strict 

adherence to the treatment protocol with stent exchange every 3 months probably reduced 

the cholangitis risk, especially in cases with only a single stent. The motivation to perform a 

hepaticojejunostomy is mainly stent dependency (8%) after a prolonged period of stenting 

and patient’s preference (5%). 

The analysis in the present series identified predicting factors for a successful outcome in 

patients with a bile duct stricture: injury below the biliary bifurcation, no previous stenting, 

and an increasing number of stents inserted during the first procedure. Although previous 

groups suggested the influence of several of these factors on outcome, those series were too 

small to be able to perform a multivariate analysis.  With univariate analysis, 2 interesting 

factors showed a positive effect on outcome: an increasing number of stents inserted dur-

ing the first ERCP procedure, and an increasing number of maximum stents inserted during 

therapy. It is likely that both these factors are strongly correlated. Table 5 shows no additional 

benefit after the introduction of the sequential insertion of multiple stents in a consecutive 

series of patients treated for bile duct strictures. The lack of success of sequential insertion 

of multiple stents cannot be explained by patient and injury characteristics, as no significant 

change was observed between either period. The only probable explanation is the unwilling-

ness of patients to proceed with endoscopic therapy because of pain. Although multiple stent 

therapy was associated with excellent outcome in previous series, the present results suggest 

that the insertion of multiple stents is primarily beneficial in a patient in whom this was ap-

plied (or could be achieved) early in the course of treatment. Consequently, it may be 

worthwhile to adapt the procedure and timing of stent insertion in such a way that emphasis 

is put on early dilation rather than introducing many stents at any given time during treat-

ment. Such a protocol could consist of the placement of 2 stents during the initial procedure 

when feasible, and adding one stent per 4 weeks up to a maximum of 4. If the latter has been 

achieved, there seems no need to exchange stents every 3 months, as obstruction due to stent 

clogging in the case of multiple stents is exceptional, even after many months. If treatment-re-

lated pain occurs, a prompt response with prescription of analgesics is indicated. This relieves 

pain, preserves patient satisfaction, and should ensure patients’ adherence to the endoscopic 

dilation protocol. 

Asymptomatic re-stricturing, sub-clinical cholestasis, and secondary biliary cirrhosis after 

endoscopic treatment for bile duct strictures remain a concern after stents have been re-

moved for a long time. As previous studies showed that restenosis after 2 years is less likely, 

the present study analysed the long-term liver function by Lfts taken at least 2 years after stent 

removal.  In the vast majority of patients, normal liver function tests were obtained. In 6 of 
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the 51 patients with plausible liver function abnormalities, there was no evidence of occult 

bile duct strictures. Lfts were not available for all patients. It could be suggested, therefore, that 

our analysis has a potential bias and restenosis could have developed during follow-up in the 

remaining 54% of the patients. However, this is not likely because these patients had similar 

features (injury, treatment and outcome characteristics) as patients for whom Lfts were avail-

able.

Kuzela and colleagues evaluated liver function after the sequential insertion of multiple stents 

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 progressive stent strategy in their series was associ-

ated with a short-term complication rate of 12%, and interestingly no re-stenosis occurred 

during follow-up.

From our results we can confirm that it is highly unlikely that patients will develop a re-ste-

nosis more than 2 years after stent removal. Therefore, we suggest that patients are followed 

at the outpatient clinic or by their family practitioner for a period of two years following stent 

removal, with regular testing of the liver function. After two years, follow-up can be discontin-

ued and patients should be re-evaluated only in cases where symptoms are evident. 

Conclusions based on the present series should be interpreted with caution. Although it is 

the largest study available to date, it consists of a heterogeneous population of BDI patients 

referred to a tertiary centre, and results may not be easily generalizable to other centres. How-

ever, by providing detailed information per patient group (e.g. stricture level) and performing 

multivariate analysis, factors predictive for a successful outcome were identified that poten-

tially may aid others with the clinical management of these patients. 

In summary then, BDI is a severe surgical complication that should be evaluated and treated 

by a multidisciplinary team consisting of surgeons, interventional endoscopists, and interven-

tional radiologists. Endoscopic stenting in BDI patients is associated with low morbidity and 

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

biliary strictures. Consequently, endoscopic stenting is the primary treatment of choice in the 

majority of BDI patients. Surgery should only be undertaken when endoscopic therapy fails. 

Based on the outcome of this study, the timing of ERCP procedures and insertion of stents 

may need to be reconsidered in order to optimize treatment success in the case of a biliary 

stricture. The latter should be addressed in a prospective study comparing standard dilation 

therapy (maximal number of 2 stents) with a modified protocol of early sequential insertion 

of multiple stents.
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