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Symptomatic gallstone disease is one of the most common medical conditions leading to 

surgical intervention today.1 The most effective treatment for this disease remains chole-

cystectomy.2 Since the introduction of laparoscopic cholecystectomy (LC) 17 years ago, this 

approach has replaced traditional open cholecystectomy in 60 to 98% of all cholecystectomies 

performed in Dutch hospitals.3 Several studies showed that the threshold for cholecystectomy  

has been lowered in Europe and the United States.4-6 Annually, over 15,000 patients under-

go LC in the Netherlands, making it the most frequently performed abdominal surgical 

procedure.7 While LC is associated with a shortened post-operative hospital stay and better 

cosmetic results, the incidence of bile duct injury (BDI) varies widely in the literature. BDI 

is a feared complication after LC, associated with substantial morbidity and mortality.8 The 

incidence of injuries is influenced by the definition of injury and the method used for data 

collection, ranging from interview, questionnaire to well-controlled prospective audits provid-

ing a complete data collection.9, 10 The incidence after an open procedure has been reported 

as 0.2% to 0.5%, whereas the incidence after laparoscopic cholecystectomy was respectively 

0.5 to 1.4%.11-14 Studies from the Netherlands in the early 1990s after the introduction of the 

procedure showed an incidence of 0.8% to 1.1%.9, 15, 16 In the United States cholecystectomy is 

commonly performed ( 750,000 each year), with an estimated incidence of BDI of 0.5%.8 

At the Academic Medical Center in Amsterdam, around 40-55 patients are referred for treat-

ment of BDI yearly, with no decrease noted in recent years. Therefore, the 0.4-0.5% men-

tioned in the reviews may be an underestimation of the real incidence of BDI, at least in the 

Netherlands. 

General introduction  |  
laparoscopic cholecystectomy and bile duct injury
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classif ication 
Several authors have suggested classifications for BDI. McMahon suggested a simple subdivi-

sion into minor and major bile duct injuries.13 The Strasberg classification is a more detailed 

classification. Injuries are classified A to E. Type A injuries are bile leaks from a minor duct 

still in continuity with the common bile duct. These leaks occur at the cystic duct or from the 

liver bed. Type B injuries are an occlusion of part of the biliary tree, usually the result of an 

injury to an aberrant right hepatic duct. Type C injuries are bile leaks from a duct not in com-

munication with the common bile duct, usually diagnosed in an early post-operative period as 

an intraperitoneal bile collection. Type D injuries are lateral injuries to extrahepatic bile ducts. 

These types of injuries may involve the common bile duct, common hepatic duct, or the right 

or left bile duct. Type E injuries are circumferential injuries of major bile ducts, which are 

subdivided according to the Bismuth classification (table 1, chapter 5, page 81).14 This type of 

injury causes separation of the hepatic parenchyma from the lower ducts and duodenum.

In Amsterdam a simplified classification was developed, with direct implications for the 

further clinical management of BDI.17 The Amsterdam classification classifies BDI as follows: 

Type A injury, cystic duct leakage; type B, bile duct leakage; type C, bile duct stricture; and 

type D, bile duct transection. In general, type A, B and C injuries can initially be treated by 

endoscopic stenting, while in patients with a type D injury, reconstructive surgery is indicated.

risk factors and prevention 
Risk factors and measures to prevent and recognize BDI are outlined in many publications.18-21 

Older age, male sex, severity of the disease, and characteristics of hospitals are believed to in-

fluence the risk of BDI.22 Other factors are inherent to the laparoscopic approach, inadequate 

training of the surgeon, and anatomical local risk factors. Several local risk factors are de-

scribed, such as aberrant anatomy, acute cholecystitis, severe chronic scarring of the gallblad-

der, and bleeding in the Calot triangle obscuring the operative field. BDI generally occurs as a 

result of technical errors or misidentification of the biliary anatomy. Excessive traction leading 

to tenting of the common bile duct is another factor predisposing to clipping and ligation of 

the bile duct. Injuries due to misidentification occur when the surgeon mistakes the common 

bile duct or an aberrant right hepatic duct for the cystic duct. Way et al. suggested that errors 

leading to laparoscopic bile duct injuries stem principally from visual perceptual illusion, not 

from errors of skill, knowledge and judgement.21 In a comment on Way’s findings, Lillemoe 

addressed that the concept of human error should not be overinterpreted as an ‘excuse’ for 

surgeons to avoid responsibility for complications. Knowledge of anatomy and mechanism of 

injury, and an appropriate level of suspicion will prevent misperception error that may occur 

with this procedure.23

General introduction
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Several techniques are suggested to prevent BDI.20, 24, 25 The infundibular technique, which 

depends on observing the cystic duct flare as it becomes the infundibulum, can be mislead-

ing in the face of acute inflammation. This technique is therefore unreliable and should not 

be used for the identification of the ducts. The guidelines for a critical view of safety (CVS) 

were first described by Strasberg and advocated by the Dutch association for Surgery.14 In this 

technique, the neck of the gallbladder must be dissected off the liver bed (i.e. unfolding Calot’s 

triangle) to achieve conclusive identification of the two structures to be divided: the cystic 

duct and the cystic artery (f igure 1).

f igure 1  Critical view of safety. Calot’s triangle is dissected free of all tissue except for the cystic duct and artery. 

The base of the liverbed should be exposed. With permission of JACS Jan; 180(1). Copyright © 1995. All rights 

reserved

General introduction

proefschrift	Philip	DEF18-feb.in9			9 2/22/08			11:00:18	AM



10

treatment and outcome
Traditionally, BDI was treated by surgical intervention. However, the different types of injury 

and moments of detection demand a multidisciplinary approach. Endoscopic treatment 

options consist of endoscopic sphincterotomy, dilation of a stricture or insertion of stents. 

Surgical repair mainly consists of primary repair of the common bile duct by an end-to-end 

anastomosis or a hepaticojejunostomy. Percutaneous radiologically-guided techniques were 

introduced to dilate ductal or anastomotic strictures, or to provide drainage awaiting defini-

tive surgery. The short- and long-term outcomes of these procedures have been published 

extensively.26-28 However, most reports originate from single disciplines in tertiary centres 

and describe selected small series of BDI patients. Series were too small to determine reliable 

predictors of success. Therefore an evaluation of a multidisciplinary approach by gastroen-

terologists, radiologists, and surgeons is required. The determination of predicting factors for 

success would be extremely useful for guiding patient management and improving long-term 

outcome. 

In contrast with the good outcome after surgical treatment in tertiary centres is the long-term 

survival reported by Flum. In a striking report from the U.S. the detrimental effect of BDI on 

survival in patients who underwent surgical reconstruction was demonstrated.8 In a nation-

wide cohort of nearly 1.6 million Medicare beneficiaries, BDI patients are nearly 3 times more 

likely to die during the first few years after a cholecystectomy compared to patients without 

BDI (f igure 2). To provide evidence for the benefit of a multidisciplinary approach in BDI pa-

tients, a survival analysis in patients treated by gastroenterologists, radiologists, and surgeons 

would be of great interest. 

f igure 2  Proportion of patients surviving after cholecystectomy with or without common bile duct injury.8

With permission of American Medical Association. Copyright © 2003. All rights reserved.
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quality of life
Despite the good functional outcome in BDI patients, the patient-reported outcome at the 

outpatient clinic remains unsatisfactory. Many patients report undefined abdominal com-

plaints, whereas objective symptoms of recurrent jaundice or cholangitis can be demonstrated 

in only a few patients. Patients are still preoccupied with the unexpected course of events 

after the removal of the gallbladder. They are disappointed by the prolonged hospital stay, the 

occasionally delayed diagnosis, the additional invasive interventions or even relaparotomy 

in the worst cases. Boerma et al. were the first to address the issue of poor quality of life after 

BDI in a relatively small group of patients.29 After this publication, several other studies were 

performed and discrepant results were published.30-32 As a result, our interest in quality of life 

outcome in BDI increased further and a more thorough longitudinal analysis was initiated. 

malpractice litigation
Malpractice litigation is a major concern in modern medical practice.33 The debate over litiga-

tion systems continues worldwide in general medicine and in surgical literature in particu-

lar.34-39 Since the introduction of LC in the United States, malpractice litigation resulting from 

BDI has increased substantially and resulted in an estimated cost of between $40 million and 

$100 million annually.40 Patients’ series regarding BDI litigation are merely reported from the 

U.S., while the Dutch situation is unknown. Therefore an evaluation of the Dutch system for 

surgical malpractice after BDI would be of great interest. Although surgeons, healthcare pro-

viders, hospitals and insurers, are interested in factors associated with claim outcome and the 

amount of financial compensation paid to BDI patients, these factors have been little investi-

gated. Finally, the outcome of BDI litigation claim is often reviewed and judged by an expert 

witness. However, to date no studies have assessed the reliability of expert witness testimonies 

in BDI litigation cases. As guidelines for expert witness testimonies are generally lacking, the 

reliability of this system may be arbitrary.

General introduction
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outline and aim of this thesis

The Academic Medical Center (AMC) is a referral centre for Hepato-Pancreato-Billiary (HPB) 

surgery. Based on the wide experience gained with more than 500 BDI patients referred to the 

AMC over the last 17 years, the present thesis describes our findings in three parts. The aim 

of the studies described in part I was to assess the outcome of a multidisciplinary approach 

for the treatment of bile duct injury patients referred to a tertiary centre, and to determine 

predicting factors for success. The aim of the studies described in part II was to assess longi-

tudinal quality of life outcome in a large series of BDI patients. And the aim of part III was to 

evaluate the Dutch malpractice litigation system for BDI patients.

part i - consequences and treatment
chapter 1 describes the various consequences of bile leakage and bile duct injury for patients, 

surgeons and hospital insurers. This brief report of 3 patients with bile leakage following 

laparoscopic cholecystectomy for symptomatic cholelithiasis illustrates the drawback of using 

post-cholecystectomy bile leakage as performance indicator for quality of care as assessed by 

the Netherlands Healthcare Inspectorate. chapter 2 evaluates the treatment of BDI patients 

who underwent an intraoperative end-to-end anastomosis (EEA) during cholecystectomy 

in another hospital and were referred for additional treatment. EEA (with or without T-tube 

drainage) has been reported to be associated with stricture formation of the anastomosis area 

and recurrent jaundice. However, EEA is less complex than a biliodigestive anastomosis, and 

strictures can generally be treated by non-surgical interventions. For this reason, we evaluated 

if EEA is an alternative in patients with intraoperatively detected BDI. 

Solitary lesions to the anterior or posterior segmental duct or right hepatic duct are a distinct 

type of BDI and require specialised treatment. In chapter 3 we determine the prevalence, 

clinical characteristics, diagnostic modalities, and treatment outcome in patients with seg-

mental duct injury.

Predictive factors for successful outcome after reconstructive surgery in BDI patients are un-

der discussion. Controversy exists concerning the influence of previous interventions before 

referral to a tertiary centre, and the timing of repair on outcome. In chapter 4 we primarily 

assess the role of these two factors on the long- and short-term outcomes after reconstructive 

surgery. 

While surgical reconstruction via a hepaticojejunostomy is indicated only for severe injuries, 

e.g. a transection of the bile duct, endoscopic stent therapy is widely accepted as the initial 

treatment modality for bile leakage and/or bile duct strictures. In chapter 5 we review the 

literature and discuss the outcome after endoscopic therapy and in particular the sequential 
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insertion of multiple stents. After the appearance of studies indicating that an aggressive type 

of stenting might be associated with a more favourable outcome, our treatment policy was 

modified at the end of 2001. In chapter 6 we analyse the short- and long-term outcomes of 

stent therapy in our series and determine predictive factors of a successful outcome. In addi-

tion, the benefit of the policy change to a more aggressive stent approach was evaluated. It has 

previously been suggested that a multidisciplinary approach by gastroenterologists, radiolo-

gists, and surgeons is beneficial for BDI patients; the outcome after a combined approach 

remains nevertheless unreported. In chapter 7 we describe the referral pattern of BDI patients 

to a tertiary centre and within a multidisciplinary team. The outcome of this approach is 

determined in a survival analysis. 

part ii - quality of life
In contrast to the clinical outcome described in the previous chapters, chapters 7 and 8 evalu-

ate the outcome from the patients’ point of view in terms of quality of life and BDI-related 

symptomatology after a long-term follow-up. chapter 8 presents the results of a longitudinal 

quality of life assessment and determines the impact of injury- and treatment-related factors 

on outcome. Additionally, the influence of malpractice litigation and the outcome of the ver-

dict on quality of life are discussed. In chapter 9 a more detailed analysis is performed on the 

influence of socio-demographic and psychosocial factors on quality of life.

part iii - claims
Medical liability is a great concern in current surgical practice. The debate over litigation 

systems continues worldwide, in general medicine and in surgical literature in particular. In 

chapter 10 the percentage of BDI patients who have been treated in the AMC and who are 

involved in malpractice litigation are described and patients’ characteristics are determined. 

To evaluate the Dutch arbitration system for medical liability after BDI, the largest Dutch 

insurance company for medical liability was consulted. chapter 11 presents the results of this 

evaluation and determines factors predicting the outcome of a claim and the amount of 

financial compensation paid to BDI patients. Given that expert testimony plays an important 

role in the outcome of the verdict, in chapter 11, we present the results of asking a panel of 

experienced surgical experts to review ten BDI litigation cases, and we subsequently deter-

mined the inter-observer variability. In chapter 12 we report the outcome of this expert panel 

consultation. The reliability of the expert testimonies is tested and the experts’ view on the 

BDI malpractice experience in the Netherlands is described.  

General introduction
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summary

The Netherlands Healthcare Inspectorate recently published a report on quality of care in 

Dutch healthcare institutions. Quality of care was assessed on the basis of a set of devel-

oped performance indicators, including bile leakage after laparoscopic cholecystectomy. The 

reported prevalence of bile leakage ranged between 0 and 7%; however, neither the cause, 

localisation and severity of the bile leakage nor incidence of bile-duct injury were reported. 

The present case report describes 3 patients (two women aged 51 and 44, respectively, and a 

45-year-old man) with bile leakage following laparoscopic cholecystectomy for symptomatic 

cholelithiasis. The first woman recovered after drainage and was discharged 1 day later. The 

second woman had persistent symptoms for several months but recovered after invasive 

examination and reconstructive surgery. The man died after 2 months of intensive therapy. 

Bile leakage may be used as an indicator to identify hospitals with a high prevalence of bile 

leakage, in which this patient population should be analysed in more detail. This analysis 

could provide more information about the incidence of severe complications (such as bile 

duct injury or transection) and thereby help in analysing the quality of care. Bile leakage is not 

directly appropriate for the comparison of quality of care in the general population undergo-

ing laparoscopic cholecystectomy.

Bile leakaGe after laparoscopic 
cholecystectomy | a performance indicator with 
markedly different consequences for the patient, specialist and care 
insurer  |  Philip R. de Reuver and Dirk J. Gouma   |  Nederlands Tijdschrift voor 

Geneeskunde. 2007 151(31):1709-12
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introduction
The Netherlands Healthcare Inspectorate recently published a report on quality of care in 

Dutch healthcare institutions, entitled ‘Het resultaat telt’ (English: It’s the result that counts).1 

In this report the assessed quality of care in Dutch hospitals is based on a set of developed 

performance indicators. Performance indicators offer patients a transparent insight into 

medical risks, give different medical disciplines the opportunity to assess an internal quality 

control, and give healthcare insurers the possibility to buy care with a cost-effective outcome.   

Performance indicators are defined by the Inspectorate, in collaboration with patient associa-

tions, medical specialists and insurers. Currently in the Netherlands, a broad debate is taking 

place concerning the future value of performance indicators to assess quality of care.2

One of the applied indicators is bile leakage. Bile leakage is considered as a performance 

indicator after cholecystectomy, a surgical operation performed 20,000 times annually, and 

performed laparoscopically in 80% of the cases (www.prismant.nl). The report of the Inspec-

torate shows a reported incidence of bile leakage ranging from 0 to 7% (f igure 1). Data about 

the causes, location, and severity of bile leakage are absent in the report.

It is doubtful if bile leakage can be used as a performance indicator for quality of care. As the 

name implies, this indicator provides only an indication of the prevalence of bile leakage. The 

indicator does not assess quality of care, but only signals the frequency of a postoperative 

complication with a wide variation in causes and consequences. Therefore it could be argued 

f igure 1  Incidence (in %) of bile leakage after laparoscopic cholecystectomy in 74 Dutch hospitals. 1
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that this indicator is appropriate for determining differences in quality of care between hos-

pitals. Because bile leakage can lead to a wide variety of consequences for patients, surgeons 

and the healthcare insurers, it might be useful to examine the value of this indicator based on 

the medical history of three patients treated in our centre, or referred for additional treatment 

after bile leakage. 

patient history
The first patient is a 51-year-old woman who underwent laparoscopic cholecystectomy in the 

Academic Medical Center in Amsterdam for symptomatic cholelithiasis. The operation was 

performed in a day care setting. During dissection of the gallbladder, minor bile leakage oc-

curred from the liver bed. The gallbladder was removed and because of persisting bile leakage 

a drain was inserted. As a consequence, the patient was admitted to the surgical ward. The 

next morning the drain had produced 15 ml of bile. Because drain production ceased during 

the morning, the drain was removed and the patient was discharged in good condition.

The additional hospital admission and bile leakage were recorded, as required by the present 

legislation. As a result, this patient with bile leakage entered the report of the Inspectorate.   

  

The second patient is a 44-year-old woman who underwent laparoscopic cholecystectomy for 

symptomatic cholelithiasis. The operation report describes detection of a minor bleed, which 

was controlled by a surgical clip. The rest of the procedure was completed without further 

complications. Due to persisting abdominal pain and elevated infection parameters, the pa-

tient was discharged in reasonable condition after 9 days. Five days later the patient returned 

to the hospital because of abdominal pain and jaundice. She had no fever, mentioned dark 

urine and light faeces. Physical examination showed a yellow skin, and a swollen abdomen. 

Liver function tests were elevated: ASAT: 224 U/l (< 40); ALAT: 431 U/l (< 45); bilirubine 124 

(< 17); and g-glutamyltransferase 130 (< 40). 

Ultrasound showed an abdominal fluid collection, and an abdominal puncture confirmed the 

presence of bile. Endoscopic retrograde cholangiography (ERCP) showed a total obstruction 

of the common bile duct caused by surgical clips.

Twenty days after the initial cholecystectomy, the patient was referred to the Academic Medi-

cal Centre for treatment of the biloma. Under ultrasound guidance a drain was placed which 

poured off one litre of bile fluid. During ERCP the injury was classified according to the Am-

sterdam classification as type D injury. The patient was discharged for an interval of 6 weeks 

to drain the bile collection and let the inflammation subdue. Reconstructive surgery was 

performed in a delayed setting by performing a hepaticojejunostomy. During 3 years of fol-

low-up, no signs of anastomotic strictures were found. Due to the physical and mental burden 

chapter 1
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of the iatrogenic injury, the patient filed a claim against the surgeon and the hospital. 

The last patient was a 45-year-old man, known to have diabetes and a decreased liver function 

caused by alcohol abuse. This patient underwent laparoscopic cholecystectomy for treat-

ment of symptomatic cholelithiasis. The operation report describes that the gallbladder was 

removed after closure and transection of the cystic duct using 3 clips. The next day, the patient 

was discharged. Two days later the patient returned to hospital with abdominal pain. The 

diagnosis of ileus was made and the patient received enteral feeding and was treated con-

servatively. The next day, the patient’s condition worsened and symptoms of abdominal sepsis 

appeared. CT imaging showed a large collection of fluid (f igure 2). 

Laparotomy was performed with exploration of the liverhilum. Bile leakage was suspected 

from an aberrant bile duct originating from the right hepatic duct. Closure of the defect 

seemed impossible and a drain was inserted and left behind. Primary closure of the abdomen 

was impossible due to high abdominal pressure. The patient was admitted to the intensive 

care unit and open abdominal treatment was started.         

Five days after the laparotomy, the patient was referred to the Academic Medical Centre 

because of unsuccessful artificial respiration. The patient was now suffering from anuria, poor 

liver function, and persisting lactic acidosis. ERCP showed bile leakage from the cystic stump, 

which was treated by the insertion of an endoscopic stent. The patient’s condition stabilised 

and the patient was sent back to the initial hospital treated with broad spectrum antibiotics.

Two months after the laparoscopic cholecystectomy, the patient died due to critical illness 

neuropathy, persisting sepsis, and respiratory insufficiency.      

f igure 2  CT images showing a sub hepatic bile 
collection caused by cystic duct leakage.

Bile leakage after laparoscopic cholecystectomy
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discussion

These 3 patient histories illustrate the wide variation in consequences of bile leakage for 

patients, surgeons and insurers. In all 3 patients, postoperative bile leakage was recorded in the 

report of the Inspectorate. The consequences vary from minor bile leakage from the liver bed, 

resulting in an extended hospital admission, to severe bile leakage resulting in persisting sepsis 

and a fatal outcome.   

bile leakage: consequences for patient and surgeon
During cholecystectomy, bile leakage can occur from the gallbladder, liver bed or from an 

injured bile duct. Intraoperative detected bile leakage from the gallbladder is a frequent find-

ing, in approximately 30% of the procedures, and is easily treated by removal of the bile and 

peritoneal lavage. Bile leakage from the bile duct occurs less frequently. Leakage can also occur 

from an aberrant bile duct, which is found in 40% of the patients undergoing cholecystec-

tomy.3    

Symptoms related to bile leakage often manifest during admission, but can also manifest 

after discharge from hospital. Abdominal pain, nausea, anorexia, ileus and fever are often 

vague symptoms. Postoperative bile leakage from the liver bed is found in 2% of the patients 

and is generally self-limiting and not associated with higher morbidity, except from longer 

admission.4 Persistent bile leakage from the cystic stump is successfully treated by means of 

endoscopic papillotomy, with or without stent insertion. In the case of bile leakage caused by 

transection of the common bile duct, reconstructive surgery is indicated. The treatment of 

bile duct injury is complex, demands adequate diagnosis, and the outcome is determined by a 

multidisciplinary approach.   

Intraoperative detection of bile leakage has consequences for the surgeon and the continua-

tion of the procedure. The type and location of the leakage must be determined before further 

exploration of the biliary structures can proceed. Intraoperative cholangiography is useful to 

identify the biliary anatomy and the location of the leak. Of interest is the fact that routine 

cholangiography is no longer performed in the Netherlands since the introduction of laparo-

scopic cholecystectomy, while this procedure is routinely performed in most other countries. 

It is unknown whether this difference contributes to the relatively high incidence of bile leak-

age in the Netherlands. Conversion to an open procedure is indicated if visibility is poor or 

uncertainty exists about the anatomy. Conversion to an open procedure should not be judged 

as a surgical complication. Laparoscopic exploration of the sub hepatic area is technically 

difficult, certainly if inflammation is present. Laparoscopic exploration often leads to further 

extension of the injury to proximal structures or the hepatic artery.5

chapter 1
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f inancial and legal consequences for hospitals and insurers
The financial consequences of bile duct leakage after laparoscopic cholecystectomy are un-

known in the Netherlands. Savader et al. estimated, in 1996, that the financial consequences 

for the American healthcare system of bile duct injury were on average $50,000 per patient.6 

The authors concluded that the costs for diagnosis and treatment could increase to twenty-six 

times the costs of the initial cholecystectomy.  

In the Netherlands the cost of a laparoscopic cholecystectomy is estimated at €1200 (www.

ctg-zaio.nl ). The financial consequences of bile leakage could be illustrated by the costs of en-

doscopic stent insertion, at €788, or the estimated costs for reconstructive surgery at €14,000. 

Besides the estimated costs of these procedures, costs due to loss of income, costs for revalida-

tion, and travel costs should be compensated. 

 

bile leakage as performance indicator for quality of care
The applications and restrictions of performance indicators have previously been described by 

Giard.2 The value of performance indicators is, among other things, restricted by the quality 

of data assessment and poor definition. The results reported by the Inspectorate show that the 

indicator ‘bile leakage’ is restricted by both factors. Accurate data about bile leakage is only 

available from 75% of the hospitals, and the reported incidence is influenced by the effort of 

the treating physician to search for possible bile leakage and to register it in some way. Above 

all, the indicator is restricted by the fact that a large variety of underlying causes are associ-

ated with bile leakage. The patient histories mentioned illustrate the wide variety in conse-

quences of bile leakage. Reporting a high incidence of bile leakage might be a signal, but does 

not measure quality of care. This signal should only be an incentive to perform additional 

research in the possible underlying causes of potential bile duct injury. Bile duct injury could 

be used to measure quality of care in a hospital. However, the low incidence of bile duct injury 

is the restricting factor of this indicator. Publishing these performance indicators can also be 

confusing, and may be misinterpreted by patients and incompetent media.2 The Inspector-

ate will perform additional research if the incidence of post-cholecystectomy bile leakage is 

higher than 2%.

In summary, the performance indicator ‘bile leakage’ is not appropriate for measuring quality 

of care, or for comparing surgical care between different hospitals. The incidence and treat-

ment of more severe bile duct injuries would be a more appropriate indicator, but the low 

incidence makes this indicator unsuitable for all hospitals. 

Bile leakage after laparoscopic cholecystectomy

proefschrift	Philip	DEF18-feb.in26			26 2/22/08			11:00:21	AM



27

references

1  The Netherlands Healthcare 

Inspectorate. Het resultaat telt. Pr-

estatie-indicatoren als onafhankel-

ijke graadmeter voor de kwaliteit 

van in ziekenhuizen verleende 

zorg. IGZ, 2006.

2  Giard RW. Performance indica-

tors as a measure of the qual-

ity of medical care: rhetoric and 

reality. Ned Tijdschr Geneeskd 

2005;149:2715-2719.

3  Gouma DJ, Rauws EA, Keule-

mans YC, Bergman JJ, Huibregtse 

K, Obertop H. Bile duct injuries 

after a laparoscopic cholecystec-

tomy. Ned Tijdschr Geneeskd 

1999;413 (12) :606-611.

4  Spanos CP, Syrakos T. Bile leaks 

from the duct of Luschka (sub-

vesical duct): a review. Langen-

becks Arch Surg 2006;23.

5  Gouma DJ. Conversion from 

laparoscopic to open cholecystec-

tomy. Br J Surg 2006;93:905-906.

6  Savader SJ, Lillemoe KD, Pres-

cott CA, Winick AB, Venbrux AC, 

Lund GB, Mitchell SE, Cameron 

JL, Osterman FA, Jr. Laparoscopic 

cholecystectomy-related bile duct 

injuries: a health and financial dis-

aster. Ann Surg 1997;225:268-273.

chapter 1

proefschrift	Philip	DEF18-feb.in27			27 2/22/08			11:00:22	AM



2

proefschrift	Philip	DEF18-feb.in28			28 2/22/08			11:00:22	AM



lonG-term results of a primary end-
to-end anastomosis in peroperative 
detected Bile duct injury Philip R. de Reuver, Olivier R. Busch, 

Erik A.J Rauws, Johan S. Laméris, Thomas M. van Gulik, Dirk J. Gouma  |  J Gastrointestinal Surg. 2007 

Mar;11(3):296-302

summary

The management of a bile duct injury (BDI) detected during laparoscopic cholecystectomy 

is still under discussion. An end-to-end anastomosis (with or without T-tube drainage) in 

peroperative detected BDI has been reported to be associated with stricture formation of the 

anastomosis area and recurrent jaundice. The aim of this study was to analyse the long-term 

outcomes of treatment after an end-to-end anastomosis. 

Between 1991 and 2005, 56 of a total of 500 BDI patients were referred for treating complica-

tions after a primary end-to-end anastomosis. After referral, 43 (77%) patients were initially 

treated endoscopically or by percutaneous transhepatic stent placement (n=3; 5%). After a 

mean follow-up of 7 ± 3.3 years, 37 patients (66%) were successfully treated with dilation 

and endoscopically placed stents. One patient died due to a treatment-related complication. 

A total of 18 patients (32%) underwent a hepaticojejunostomy. Post-operative complications 

occurred in 3 patients (5%) without hospital mortality.

These data confirm that end-to-end anastomosis might be considered as a primary treatment 

for peroperative detected transection of the bile duct without extensive tissue loss. Complica-

tions (stricture or leakage) can be adequately managed by endoscopic or percutaneous drain-

age in the majority of patients (66%) and reconstructive surgery after complicated end-to-end 

anastomosis is a procedure with a relatively low morbidity and no mortality.
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introduction

Bile duct injury (BDI) after laparoscopic cholecystectomy (LC) is still a major problem in cur-

rent surgical practice. BDI is associated with reduced survival, increased morbidity and poor 

long-term quality of life.1, 2 The incidence of BDI during LC has been reported between 0.3 to 

1.4%3-5, depending on the criteria used to define the injury as well as the study population. Of 

these injuries, one-third are detected during the procedure.6 Measures to prevent and recog-

nize BDI are outlined in many publications.6-11 The optimal treatment strategy and short- and 

long-term outcome has been published extensively.12-14 Controversy exists, however, about the 

management of peroperative detected BDI. The most important factor is the extent of tissue 

loss of the common bile duct, but the severity of inflammation and the size and diameter of 

the proximal duct also play a role. The peroperative management ranges from simple drainage 

and referral to a tertiary centre to an end-to-end anastomosis (EEA) (duct to duct, with or 

without T-tube drainage) or a hepaticojejunostomy (HJ).

It has been suggested that EEA is associated with a relatively high stricture rate up to 70-80% 

and consequently a high incidence of secondary repair.15 Therefore many tertiary centres 

prefer to perform a HJ instantly. A secondary repair after EEA could be associated with an in-

creased risk of post-operative complications such as the formation of strictures and stenosis.16, 

17 Others, however, consider EEA as a relatively simple definitive repair, and also an optimal 

initial drainage procedure before reconstructive surgery in a secondary setting.18 Reports on 

large consecutive series to analyse the outcome of EEA are scarce because this procedure is 

generally not performed in referral centres. One should realise that patients referred to such a 

centre after previous EEA elsewhere constitute a negative selection of the EEA population. Up 

till now, a systematic analysis of a large group of patients with an EEA has not been performed 

and that is why this study was conducted.

The aim of the present study was to analyse short- and long-term outcomes in patients who 

are referred after the failure of a primary EEA. 

patients and methods

patients’ cohort and data collection
Between January 1991 and December 2005, 500 consecutive patients were referred to the 

Academic Medical Center (AMC) in Amsterdam for the management of a BDI following 

cholecystectomy. Patient data was input into a prospective database. All types of BDI were 

included, including minor injuries such as leakage from the cystic duct or ducts of Luschka. 

Long-term results of a primary end-to-end anastomosis
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To define the location of BDI, the Bismuth classification was used.18 For the present study the 

medical charts of all patients who underwent a primary EEA were retrospectively reviewed 

to analyse the initial operation reports and clinical data. Data from the referring hospital 

included: indication for cholecystectomy, type of initial procedure, location of injury, type 

of repair including the use of a T-tube, the post-operative diagnostic interventions and the 

therapeutic interventions before referral. Data from the present centre included: symptoms at 

referral, diagnostic work-up, type of treatment, short-term and long-term complications. 

endoscopic, radiological and surgical treatment for complicated eea
Endoscopic treatment was performed by balloon dilation or catheter dilation before stent 

placement. The biliary stent is placed over the guide wire bridging the stenosis. Two or more 

stents were inserted if possible. For multiple stent insertion, an endoscopic sphincterotomy 

was performed to facilitate stent placement. Stents were replaced after 6 weeks and subse-

quently exchanged every 3 months to avoid cholangitis.

Percutaneous transhepatic catheterisation was performed by injecting the contrast medium 

from the right intercostal approach. A right or left approach for the percutaneous transhepatic 

biliary drainage was chosen depending on ultrasound images showing the biliary anatomy, 

and the possibility of puncturing a dilated intrahepatic bile duct. Catheterisation of intrahe-

patic bile ducts was performed in standard fashion. A guide wire was advanced through the 

biliary stricture into the duodenum. When this was achieved, a biliary drainage catheter was 

inserted. All drainage procedures were performed with the administration of broad-spectrum 

antibiotics. 

In the case of a surgical reconstruction, the procedure was performed via a Roux-en-Y 

hepaticojejunostomy. The stricture in the CBD is transected and the hilar plate is opened. 

The hepatic ducts of different segmental bile ducts are mobilised and from there are opened 

over the left hepatic duct. Intrahepatic segmental ducts are mobilised and, if possible, sutured 

together before one or two jejunal anastomoses are made. A closed suction drain is placed 

during operation and removed 24-48 hours after surgery. Percutaneous transhepatic drains, 

when inserted before surgery, are left in place and removed after between 10 days and 6 weeks, 

depending on the clinical course, the level of anastomosis and the surgeons’ preference.

outcome
Follow-up data was obtained through outpatient records and the records of the general practi-

tioner. The outcome of treatment was analysed by the number complications and late restenosis 

during follow-up. Treatment failure was defined as recurrent stenosis after stent therapy followed 

by surgery, or recurrent stenosis after surgical reconstruction followed by additional therapy. 

chapter 2
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statistical analysis
Data from patient characteristics, management and outcome show descriptive statistics in 

numbers of patients and percentages. Mean and median values are given with a minimum and 

maximum. Long-term stricture-free survival was analysed through a Kaplan Meier Survival 

Analysis. Data analyses were performed using SPSS® software (SPSS, Chicago, Illinois, USA). 

results

patients’ characteristics at referral
The referral pattern of BDI patients (n=500) throughout the last fifteen years are sum-

marized in f igure 1. From the total of 500 patients, 56 (11.5%) underwent a primary EEA. 

Patient characteristics are listed in table 1. The laparoscopic cholecystectomy (n=48, 86%) was 

converted in all patients. An open cholecystectomy was performed in 8 patients (14%). In 49 

patients (88%) the anastomosis was made over a T-tube. The tube was removed at the refer-

ring hospital or at the AMC after a mean of 52 days (range 2-145 days).

After the primary EEA, 19 patients (34%) underwent other therapeutical interventions before 

referral (table 2). These patients underwent a range of 1 to 3 procedures prior to referral (me-

dian 2). The interventions included a relaparotomy in 2 patients (4%), percutaneous drainage 

f igure 1  Patients referred for treatment of bile duct injury. Total number of referred patients (         ), 
patients referred after a primary biliodigestive reconstruction (         ), and patients referred after a 
primary end-to-end anastomosis (         ).
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of fluid collections in 5 patients (9%), endoscopicially placed stents in 12 patients (21%), a 

papillotomy in 9 patients (16%) and percutaneous transhepatic drainage in 2 patients (4%). 

The median interval from the primary EEA to referral was 16 weeks (range 0-141 weeks). At 

referral, a biliary stricture was diagnosed in 38 patients (68%), in 10 patients (18%) bile leak-

age was diagnosed, and a combination of both was diagnosed in 8 patients (14%). Symptoms 

at referral were cholestasis (n=14, 25%), cholangitis (n= 10, 18%) and abdominal pain (n=15, 

27%). Three patients were referred because of uncontrolled sepsis (n=2) and peritonitis 

(n=1). According to the Bismuth classification, the majority of injuries (leakage or stricture) 

(n=47, 84%) was located below the bifurcation. In 9 patients (16%), the injury (mostly 

strictures) involved the bifurcation or the right or left hepatic duct (i.e. Bismuth classification 

grades IV and V).

chapter 2

table 1  Patient characteristics of patients referred for treatment 
after primary end-to-end-anastomosis  
 n=56   %

Age	at	cholecystectomy	 	
Mean (years)   52 

Gender,	female  43	 	77

Indication	for	cholecystectomy	 	
Symptomatic Cholelithiasis   45	 	80
Cholecystitis    5	 			9
Cholecystitis a froid    6	 				1
	

Type	of	initial	operation	 	
Open procedure    8	 		14
Laparoscopic to open procedure   48	 	86

Anastomosis	over	T-tube	 	49	 	88
	

Duration	of		T-tube	in	situ	 	
Days, median (range)  42(2-145) 
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table 2  Referral pattern of patients referred for treatment after 
primary end-to-end-anastomosis 
  
 n=56   %

Time	interval	between	injury	and	referral		 	
Weeks, median (range)  16	(0-141) 

Intervention	after	EEA	and	before	referral	 	
Explorative relaparotomy    2	 			4
Percutaneous drainage    5	 			9
Endoscopic stenting   12	 	21
Endoscopic papillotomy    9	 	16
PTD*    2	 			4

Symptoms	at	referral	 	
Cholestasis  14	 	25
Cholangitis / fever  10	 	18
Abdominal pain   15	 	27
Abces / biloma    4	 			7
Uncontrolled sepsis / peritonitis    3	 			5

Diagnosis	at	referral	 	
Stenosis   38	 	68
Leakage  10	 	18
Combination of stenosis and leakage    8	 	14

Location	of	injury	at	referral†	 	
I    9	 	16
II  21	 	38
III   17	 	30
IV    7	 	12
V    2	 			4

*Percutaneous transhepatic drainage    †According to Bismuth classification
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management after referral    
Diagnostic work-up was performed by CT scan (n=9; 16%), endoscopic cholangiography 

(n=38; 68%) and transhepatic cholangiography (n=9; 16%). The definitive treatment of BDI 

patients after EEA is shown in the flow diagram (f igure 2). After work-up, 3 patients (5.3%) 

were treated with percutaneous transhepatic cholangiographic drainage (PTCD) and 40 

patients (71.4%) were treated endoscopically. Thirteen patients (23%) underwent reconstruc-

tive surgery after work-up; 8 patients because of a complete stenosis of the CBD, in 3 patients 

reconstructive surgery was performed after failure of stent therapy at the referring hospital, 

and in 2 patients because of a percutaneous fistula and persistent bile leakage.    

chapter 2

Radiological treatment (PTD)
n=3 (5.3%)

Succes n=3 (100%)

Bile duct injury
n=500

End-to-end anastomosis
n=56 (11.2%)

Endoscopic treatment
n=40 (71.4%)

Reconstructive surgery
n=13 (23.2%)

Succes n=11 (85%)
Failure n=2 (15%)

Succes n=32 (80%)
Failure n=8 (20%)

Failure followed by:
Restenting n=3 

Surgery n=5

Failure followed by:
PTD n=2

f igure 2  Flow diagram 
of the success and 
failure rates after a 
multidisciplinary 
treatment of patients 
who underwent a 
primary end-to-end 
anastomosis for bile 
duct injury. The 
given percentages are 
calculated from the 
number of patients in 
the previous flow box. 
PTD = percutaneous 
transhepatic dilatation.
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radiological and endoscopic treatment
Three patients were successfully treated by PTCD. In 2 patients a stenosis was treated by 

transhepatic dilation and in 1 patient bile leakage was treated by external transhepatic stent 

insertion. Forty patients (71.4%) were treated endoscopically (f igure 3). In 37 patients (66%) 

stent insertion was successful and in 3 patients (5%) adequate drainage succeeded by papil-

lotomy. The median number of stent replacements was 5 (range 1-15) with a median duration 

of treatment of 359 days (range 39-1355). Complications occurred in 9 patients (24%). Stent 

dislodgement (n=3), clogging (n=2) and cholangitis (n=5) were mild complications and were 

successfully treated by stent exchange or administration of antibiotics. One severe complica-

tion occurred in a 75-year-old patient. After 4 years of stent therapy, the stent migrated and 

perforated the duodenum. Finally the patient died due to multiple organ failure and sepsis. 

surgical treatment 
After referral and during the follow-up period, a new hepatobiliary anastomosis was per-

formed by hepaticojejunostomy in 13 patients (23.2%). The mean duration of hospital stay 

was 9.1 ± 3.1 days. Post-operative complications occurred in 1 patient (7.6%) who underwent 

a PTC procedure after leakage of the anastomosis. No hospital mortality occurred in patients 

who underwent a reconstructive procedure after a previous EEA

Long-term results of a primary end-to-end anastomosis

f igure 3  ERCP showing successful (aggressive) stent therapy after primary end-to-end anastomosis. 
Left, stenosis of the common bile duct; Middle, stents in situ; Right, after stent removal within a year. 
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long-term follow-up
After a mean follow-up of 7.1 ± 3.3 years, seven patients (13%) have died. One endoscopi-

cally-treated patient died due to a complication of treatment as described above. The other 

patients died due to malignancy (n=4) and myocardial infarct (n=2).

The long-term results in patients treated with endoscopic and radiological treatment are as 

follows: from a total of 43 patients treated with endoscopic or PTCD procedures, 86% (n=37) 

were successful. In 3 patients (7%) signs of restenosis occurred after stent removal after 2, 3.5 

and 4 months. Continued stent therapy was successful in all 3 patients. Five patients under-

went reconstructive surgery after prolonged endoscopic stenting. Post-operative complica-

tions occurred in 2 of the 5 patients, and these patients received additional therapy for wound 

infection (n=1) and post-operative cholangitis (n=1).   

The long-term results of surgical treatment after EEA are as follows; from 13 patients who 

underwent an HJ after work-up, a stenosis of the anastomosis occurred in 2 patients (15%). 

Both patients underwent successful percutaneous transhepatic dilation, respectively 9 and 35 

months after surgery. The overall 5 years stricture-free survival in the total cohort (n=56) is 

91%, shown by a Kaplan Meier curve in f igure 4.  

chapter 2 37

f igure 4  Kaplan-Meier graph showing the proportion of patients without restenosis among 56 bile duct injury 
patients treated for complications after primary end-to-end anastomosis.
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discussion

The present study describes a selected group of BDI patients who were referred for treatment 

after a complicated EEA. This group of patients is a negative selection, representing the worst 

complications of EEA; in all other cases, patients were not referred for additional treatment. 

Consequently, this study does not provide any information about the success rate of EEA. The 

present study shows a long-term stricture-free survival of 91% in EEA patients after treatment 

in a tertiary centre. The analysis showed that even the majority of complications after primary 

EEA in a general hospital can successfully be treated by endoscopic and radiological interven-

tions. In only one-third of the patients was a secondary surgical repair necessary. The surgical 

reconstruction after EEA was associated with acceptable morbidity and without mortality.

Around 40 to 45 patients are referred annually without any sign of decrease over recent years. 

In view of the fact that 15,000 LCs are performed per year in the Netherlands, we still consider 

the 0.4 - 0.5% mentioned in the reviews as an under-estimation of the real incidence of BDI, 

at least in the Netherlands.19 In 20% of the patients referred to the AMC, the injury was de-

tected during the initial surgical procedure. This finding is similar to reports in the literature.6, 

20 From the total of 500 referred BDI patients, 11.2% were referred for the treatment of a 

complication after peroperative EEA. Because referred patients only represent the complica-

tions after EEA, we do not know the real incidence of EEA procedures in BDI.

Peroperative repair in BDI detected during surgery can be performed by EEA (with or without 

the use of a T-tube) or by a primary HJ. An HJ is a more complex procedure and one should 

be very careful not to further extend the injury into the intrahepatic ducts or subsequently 

damage the arterial supply (bleeding and clipping or ligation of right hepatic artery).21, 22 The 

present study shows that if complications occur after EEA, these can successfully be treated by 

percutaneous or endoscopic balloon dilation and/or stenting in the majority of patients. An 

HJ in the acute setting without dilated bile ducts is even more difficult and therefore consult-

ing a surgeon with experience in reconstructive hepatobiliary surgery is recommended. In 

contrast with a primary HJ, an EEA is a relatively simple procedure and can also be performed 

in less experienced hands. The risk of increased damage is smaller in an EEA procedure and 

with the use of a T-tube instant bile drainage is realized. If indicated, reconstructive surgery 

by means of an elective HJ can be performed. It is strongly advised to perform an HJ after 

classification of the injury and analysing the biliary anatomy. Preoperative cholangiography 

(with the use of the T-tube) will indicate the location of the stenosis and the extension of dila-

tion of the proximal bile ducts. A reconstructive procedure for stenosis of EEA has a satisfying 

outcome, as peroperative conditions are good after the inflammation has subsided and the 

bile ducts are dilated due to stenosis. 

Long-term results of a primary end-to-end anastomosis
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In a situation in which peroperative bile leakage is due to (extensive) tissue loss, in particu-

lar in patients with more proximal lesions at the bifurcation or intrahepatically, no primary 

repair should be performed. In this situation, adequate drainage of the upper right abdomen 

is strongly advised and the patient should be referred for elective reconstruction. Referral to a 

tertiary centre in this situation has a positive effect on the outcome.2

EEA is reported to be associated with a high incidence of recurrent jaundice due to stricture 

formation of the anastomotic area.15 Therefore some authors suggest that EEA is hardly ever 

appropriate if the bile duct has been completely transsected.15, 23 Others favour this strategy 

when there is no extensive tissue loss.18 Stent therapy for iatrogenic bile duct strictures has 

changed during the last decade and as a result the long-term outcome after stenting has 

improved. 24 A more aggressive approach with more stents and smaller time intervals between 

stent changes is favoured. With this new approach, 80% of the patients who undergo an ERCP 

for post-operative bile duct stenosis have a 10-year stricture-free survival.25 Although com-

plications occur at a significant rate, these are usually mild. The only severe complication that 

occurred in the present series, due to a migrated stent, was not reported in previous series.24, 

25 After stent removal, recurrent stenosis develops in 20% of patients within 2 years of stent 

removal.25 Therefore, endoscopic treatment should be the initial management of choice for 

post-operative bile duct strictures. Without signs of improvement after endoscopic stenting, 

reconstructive surgery is indicated in otherwise fit patients. 

Of interest is the evaluation of the long-term stricture-free survival after treatment for com-

plications after EEA. After a mean follow-up of 7.1 years, restenosis after treatment developed 

in 9% of the patients. In all patients who underwent initial endoscopic therapy, restenosis 

occurred a relatively short time after stent removal, diagnosed within 2 to 8 months follow-

up. Therefore endoscopic treatment is not associated with a high rate of long-term restenosis 

after stent removal. In two patients a restenosis occurred within 3 years after a hepaticoje-

junostomy, with symptoms being cholestasis and cholangitis. In both patients transhepatic 

dilation was successful in resolving the stenosis. The long-term stricture-free survival of 91% 

in the present series provides evidence for a good outcome after treating complicated EEA 

patients. If BDI is detected during surgery, in particular if there is no extensive tissue loss, the 

local anatomy is clear and there is no inflammation, EEA could be considered as a sufficient 

treatment strategy. Patients with post-operative complications (stricture or leakage) should be 

treated by a multidisciplinary team of gastroenterologists, radiologists and surgeons. Post-op-

erative complications can adequately be managed by endoscopic or percutaneous drainage in 

two-thirds of the patients. Reconstructive surgery after a complicated EEA is associated with 

low morbidity and no mortality.    

chapter 2
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isolated seGmental Bile duct injury 
after laparoscopic cholecystectomy 
clinical presentation, diagnosis, and long-term outcome after 
multidisciplinary treatment  Philip R. de Reuver, Irene Grossmann, Erik A. Rauws, 

Olivier. R Busch, Johan S. Laméris, Thomas M. van Gulik, Dirk J. Gouma  |  Submitted

summary

Isolated segmental bile duct injury (ISBDI) is a distinct type of bile duct injury seen after 

laparoscopic cholecystectomy. Several small series only described the surgical approach of this 

severe complication. The aim of this study was to determine the prevalence, clinical character-

istics, diagnostic modalities and multidisciplinary treatment outcome in ISBDI patients.

ISBDI patient data, obtained from a consecutive series of 500 bile duct injury patients referred 

to a tertiary centre, were analysed. Patient characteristics, diagnostic modalities, and treatment 

outcome by surgeons, gastroenterologists and intervention radiologists were determined. 

Forty-two patients (8%) were identified among 500 bile duct injury patients having ISBDI.  

ISBDI was diagnosed in only 5 patients (5/42, 12%) before referral to a tertiary centre. Post-

operative symptoms in ISBDI patients are no different from overall bile duct injury patients. 

The mean interval between referral and accurate diagnosis was 126±361 days. Eighteen 

patients (43%) underwent surgery, 16 patients underwent endoscopy (38%) and 6 patients 

(14%) were treated by percutaneous radiological intervention. Surgical and endoscopic thera-

py of ISBDI patients is associated with higher morbidity compared to bile duct injury patients 

(post-operative abscesses 22% vs. 8%, p=0.044; endoscopic failure 25% vs. 4%, p=0.057). 

ISBDI is a rare complication, difficult to diagnose, and associated with more treatment-related 

morbidity compared to general bile duct injury patients.   
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introduction

The incidence of bile duct injury after laparoscopic cholecystectomy is reported worldwide 

and varies from 0.3 to 1.4%.1-4 Bile duct injury is associated with increased morbidity, high 

rates of malpractice litigation claims, and poor long-term quality of life.5-7 Injury to an iso-

lated part of the biliary tree is less reported and it has been suggested that it is associated with 

delayed diagnosis and difficulty concerning management. Isolated segmental bile duct injury 

(ISBDI) differs from classical bile duct injury (BDI) described in various reports, as it includes 

injury to segmental ducts with communication failure to the proximal parts of the biliary 

tract.8, 9 ISBDI mostly affects the anterior or posterior right segmental duct draining segments 

V+VIII and VI+VII, respectively. Isolated duct injury has been previously described from a 

surgical perspective in few small series and incidental case reports.10-20 Consequently, many 

surgeons are unfamiliar with the incidence, clinical characteristics and, in particular, the non-

surgical treatment of ISBDI patients. Previous studies on bile duct injury patients reported a 

prevalence of 5-7% isolated segmental injury.15, 17 The low prevalence might be explained by 

inability to distinguish patients with isolated injury from ‘classic’ bile duct injuries. Therefore, 

the determination of specific symptoms associated with isolated injury would be of clinical 

relevance.     

Concerning the treatment of ISBDI, there is no consensus on indications for surgery, endo-

scopic stenting or radiological intervention. Some authors propagate surgical reconstruction 

in patients with injury to the right hepatic duct15 or complex high injuries21, some only convert 

to surgery when endoscopic or percutaneous transhepatic drainage of the segmental bile duct 

is not sufficient.18, 20 Determination of treatment-related morbidity in ISBDI patients could 

guide hepatobiliary gastroenterologists and surgeons in choosing the optimal strategy.     

The aim of this study was to assess the prevalence of ISBDI among patients referred for multi-

disciplinary treatment of post-operative BDI. Subsequently, clinical characteristics, diagnostic 

modalities and treatment outcome in ISBDI patients were determined. 

Isolated segmental bile duct injury
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patients and methods

Between January 1990 and December 2005, 500 consecutive patients referred to the Aca-

demic Medical Center in Amsterdam for management of BDI were included in a prospective 

database as previously described.22 Clinical data obtained from the referring centres included 

indication for cholecystectomy, type of operation, and type of injury. From this database, 

patients were evaluated for the presence of ISBDI. In the present study, patients with injury 

to the right or left hepatic duct, right posterior duct (segment VI-VII), the right anterior duct 

(segment V-VIII) and a single segmental duct were included. 

ISBDI patients were identified as having probable injury to a segmental duct after endoscopic 

retrograde cholangio-pancreatography (ERCP) was performed showing an incomplete biliary 

tree. Other diagnostic imaging modalities were performed when indicated, using percutane-

ous transhepatic cholangiography (PTC), magnetic resonance cholangio-pancreatography 

(MRCP), or computerized tomography (CT). When an abdominal drain was still in situ, a 

cholangiography was performed by this route (drainography).

Anatomical identification of the segmental injury was increased by re-evaluation of all 

cholangiographic images by a surgeon, radiologist and gastroenterologists. 

ISBDI patients’ characteristics including patient demography, type of cholecystectomy, post-

operative symptomatology, type of treatment in the initial hospital, time interval between re-

ferral and accurate diagnosis of affected segmental duct, and location of injury were recorded. 

Treatment outcome was analysed based on type of treatment, treatment-related morbidity, 

and BDI-related mortality after referral to a tertiary centre. Outcome in ISBDI patients was 

compared with the total cohort of BDI patients referred to our centre. 

statistical analysis
Data from patient characteristics, management and outcome show descriptive statistics in 

number of patients and percentages. Mean and median values are given with a minimum and 

maximum. Statistical tests for comparison were performed using Chi-square or Fisher’s exact 

tests for variables on a nominal scale. 

chapter 3
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results

Forty-two patients (8.4%) were identified with ISBDI in a consecutive series of 500 BDI 

patients referred for multidisciplinary treatment. The majority of ISBDI patients had under-

gone laparoscopic cholecystectomy (n=37, 88%) for symptomatic cholelithiasis (n=32, 76%). 

Post-operative symptomatology such as bile leakage, cholestasis and fever did not significantly 

differ between ISBDI patients and BDI patients (table 1). The majority of ISBDI patients were 

referred with bile leakage (n=29, 69%) of unknown origin. The median interval between 

initial cholecystectomy and referral was 26 days (range 0-4612). In 5 patients (11.9%) ISBDI 

was diagnosed before referral to a tertiary centre, and 37 patients (88.1%) were referred with 

no suspicion on ISBDI. Accurate diagnosis of the affected segmental duct was made after the 

first diagnostic test in our centre in 20 of the 37 patients, while a delay in identification of seg-

mental involvement occurred in 17 patients. The mean interval between referral to our centre 

and accurate diagnosis of the affected segmental duct was 126 ± 361 days (median 0, range 

0-1983). For example, delay was caused due to stricture formation in segment VI-VII, 5 years 

after initial stent therapy.   

The initial diagnostic imaging was performed by means of ERCP (n=24, 65%), ultrasound 

(n=8, 22%), PTC (n=3, 8%), MR (n=1, 3%), or CT (n=1, 3%). ISBDI was diagnosed during 

the first ERCP in 18 of 24 patients (75%) after referral. The other 6 six patients underwent 

additional ERCP (n=4), PTC (n=1) or MR (n=1) to diagnose isolated injury.   

The localization of injury in the present series was as follows: right hepatic duct in 12 patients 

(28.6%) (f igure 1 left), segment VI-VII duct in 22 patients (52.4%) (f igure 1 middle), segment 

V-VIII duct in 7 patients (16.6%) (f igure 1 right), and in 1 patient (2.4%) an isolated segmen-

tal injury of segment VIII was diagnosed. 

f igure 1  1 Isolated segmental bile duct injury in 3 patients.
Left panel: MRI shows complete stop in right hepatic duct; middle panel: Percutaneous transhepatic catheriza-
tion of segment VI-VII without further communication; right panel: ERCP without filling of segments V-VIII. 

Isolated segmental bile duct injury
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table 1  Patient characteristics of ISBDI and BDI patients

Demographics Isolated segmental Total cohort of
 bile duct injury  BDI patients

  n=42 %  n=458  %

Age, years, mean, (±SD)  50	(17)	 	 				51	(16)	 
Gender, female   27	 64.3	 	307	 	67.0
Open cholecystectomy    5	 		11.9	 		40	 			8.7
Laparoscopic cholecystectomy  24	 	57.1	 	264	 		57.6
Laparoscopy with conversion   13	 	31.0	 	130	 	30.5
Unknown  	 			14	 			3.1

Peroperative	detected	injury  10	 	23.8	 			93	 	20.3
 

Post-operative	symptoms †

Bile leakage  29	 69.0	 	259	 	56.6
Cholestasis  18	 	42.9	 		145	 	31.7
Fever   9	 	21.4	 		89	 	19.4
 

Median	time	interval	between	
cholecystectomy	and	referral,	days	(range)  26	(0-4612)		 	 	20	(0-3444) 

Patients	referred	with	diagnosis	
isolated	segmental	injury    5	 		11.9	 	n.a.	

Localization	segmental	injury	 	n.a.	
Right hepatic duct  12
Segment VI-VII  22
Segment V-VIII    7
Segment VIII    1
 
Time	interval	between	referral	-	accurate	
diagnosis	ISBDI,	days  	 	n.a.	

Mean		(±	SD) 126	(±	361)	   

† Symptoms are possibly underestimated because not all symptomatology was documented at  
the referring hospital. n.a.: not applicable for this cohort.
No significant differences were found in patient characteristics between either group.
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treatment outcome
Treatment-related morbidity in ISBDI patients compared to BDI patients is summarized in 

table 2. Initial treatment in ISBDI patients consisted of radiological intervention in 8 patients 

(19%), and endoscopical intervention in 19 patients (45%). Patients who underwent radio-

logical intervention were treated with a rendez-vous procedure (n=4) and PTC with dilation 

(n=4). Due to failure of initial PTC with dilation (n=2) and endoscopic stent therapy (n=3), 

5 patients eventually underwent reconstructive surgery. In all, surgical therapy by means of 

a hepaticojejunostomy was performed in 18 patients (43%). Treatment-related complica-

tions in ISBDI patients who underwent endoscopic stent therapy for bile leakage were higher 

compared to BDI patients treated for bile leakage (25% vs. 3.5%, p=0.06). After performing 

a hepaticojejunostomy, more post-operative abscesses occurred in ISBDI patients compared 

to BDI patients (22.2% vs. 7.5%, p=0.04). No differences were found between ISBDI and BDI 

patients concerning rate of post-operative anastomotic leakage, bleeding, wound infection or 

post-operative stricture formation.  

In the present series there was no significant association between the type of ISBDI and 

the type of definitive treatment (table 3). However, patients with a right hepatic duct injury 

(n=12) most frequently underwent surgical reconstruction by means of a hepaticojejunos-

tomy (n=8), while patients with another type of segmental injury (n=30) most frequently 

underwent endoscopic drainage (n=15). The long-term outcome based on readmissions and 

ISBDI-related mortality is described in table 4. The median number of readmissions (2, range 

0-7) and the median number of days admitted in hospital (6, range 0-120) in ISBDI patients 

did not significantly differ from BDI patients (table 3). After a mean follow-up of 7 years 

(±3.7), the overall mortality related to segmental bile duct injury was 7% (n=3), all caused by 

infectious complications during follow-up. 

Liver enzyme abnormalities during follow-up were seen in 11 patients (26.2%), while segmen-

tal atrophy due to segmental bile duct occlusion was diagnosed in 4 patients (9.5%). In one of 

these patients, a hepaticojejunostomy for previous transection of the right hepatic duct had 

been performed. Nine years later, fever and cholestasis were the first symptoms of anasto-

motic stricture formation with subsequent liver atrophy. After several attempts at transhepatic 

dilation, surgical reconstruction of the anastomosis was indicated. During surgery, no safe 

anastomosis could be constructed on the narrow right hepatic duct, and therefore a hemi-

hepatectomy was decided on.

 

Isolated segmental bile duct injury
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table 2  Treatment-related morbidity in ISBDI patients vs. BDI patients

Treatment  ISBDI Patients  BDI patients

  n=4# (%)   n=458# (%)

Radiology	(PTC/PTD)   8	(19)	 	 	50	(10.9)

Endoscopic	drainage	without	stent	insertion   4	(9.5)		 	 	 50	(10.9

Failure	of	endoscopic	stent	 	15(35.7)	 195	(42.5)	 	
therapy	in	patients	with
Bile duct leakage   2/8	(25.0)	 	 				3/85	(3.5)*

Bile duct strictures   3/7	(42.9)	 	 	26/103	(25.2)§

Patients	referred	for	surgery	 			3/15	(20.0)		 	20/188	(10.6)

Hepaticojejunostomy†	 	18	(42.8)	 	 133	(29.0)
Post-operative abscesses   4/18	(22.2)		 		10/133	(7.5)‡

No	additional	treatment    2(4.7)	 	 		16	(3.5)

*p=0.057, §  p=0.37, Fisher’s exact test; ‡p=0.044, Chi-square test.
†No significant differences were found between ISBDI and BDI patients in rate of post-operative 
anastomotic leakage, bleeding, wound infection or post-operative stricture formation. 
#Patient overlap between treatment modalities, e.g. due to failure of initial treatment, results in 
a discrepancy between the number of patients treated by each modality and the total number 
of patients.
PTC/D, Percutaneous transhepatic catheterization/dilation, ERCP, Endoscopic retrograde cholangio-
pancreatography.  
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table 3  Type of definitive treatment in relation to the type of isolated bile duct injury (n=42)

 Right hepatic duct Segmental hepatic duct 

 n=12    % n=30    %

Treatment
Radiological intervention  2  16.7   4   13.3
Endoscopic drainage  1    8.3  15  50.0
Surgery (hepaticojejunostomy)  8 66.7  10   33.3
No intervention (second opinion)  1    8.3   1     3.3

table 4  Short- and long-term outcome in ISBDI and BDI patients

Outcome  ISBDI  BDI

        n=42     % n=458    %

Follow-up,	years,	mean	(±SD)	 	7.0	(±3.7)	 	 			7.5	(±4.1)	

Short	term
Readmissions, median (range)*  2	(0-7)	 	 			1	(0-20)
Hospital stay, days, median (range)*  6	(0-120)	 	 			2	(0-249)	

Long term
Segmental Liver atrophy  4	 			9.5	 		n.a.
BDI-related mortality  3     7.1   11     2.4 

* in the Academic Medical Center
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discussion

In the present series of 500 BDI patients, referred to a tertiary centre for multidisciplinary 

treatment, the incidence of ISBDI is 8%. ISBDI is a severe complication of laparoscopic chole-

cystectomy, associated with late recognition, significantly more treatment-related morbidity 

and a disease-related mortality of 7%. ISBDI patients are not characterised by specific demog-

raphy, type of cholecystectomy or post-operative symptomatology. Initial ERCP might reveal 

a normal biliary tree, while in some patients identification of the affected segmental duct was 

missed and the diagnosis was made in retrospect. These findings explain the delayed detection 

of ISBDI, mainly after several weeks. The inability to distinguish ISBDI patients from classical 

BDI patients suggests that the true incidence of ISBDI is higher than reported in the literature. 

The most classical mechanism of bile duct injury is misidentification of the common bile duct 

for the cystic duct.15, 23 Technical hazards are excessive traction on the gallbladder, misuse of 

cautery, or the inappropriate use of clips.24 Aberrant anatomy is a local risk factor reported by 

the initial surgeon in 26% of the operation reports in the present series of ISBDI patients. Lil-

lemoe et al. previously showed that low insertion of a right segmental hepatic duct is associ-

ated with an increased likelihood of segmental injury.15 

Ultrasound is the first step in the diagnostic work-up of patients with suspicion of bile duct 

injury. If bile ducts are dilated or an intra-abdominal bile collection is detected, the next step 

should be classification of injury by MRCP or ERCP. If ERCP shows only the distal part of the 

biliary tract, a PTC can be performed to visualize the proximal biliary tract, followed by bil-

iary drainage (f igure 2). Although ERCP is one of the first steps taken, the diagnosis ISBDI is 

far more complicated than detecting a visible anomaly, and requires a high index of suspicion. 

The observer must actively search for missing parts in the intrahepatic biliary tree, which also 

demands complete filling of the intrahepatic bile ducts. Especially when bile leakage is present, 

this cannot always be achieved. The presence of bile leakage from the cystic - or common 

- bile duct does not exclude accompanying segmental duct injury. When ISBDI is suspected, 

potential missing segments should be visualized by performing MRCP, PTC or fistulography. 

The difficulty with diagnosing ISBDI is reflected in the delay between LC and referral to our 

centre (median 26 days) and the mean interval of more than 4 months between referral and 

the identification of the affected segmental duct. The delay in the present series was generally 

due to missed diagnosis, or ISBDI was not suspected until initial treatment was shown to be 

unsuccessful.

The treatment of ISBDI patients can be either through endoscopic stenting, percutane-

ous drainage/dilation, or surgical reconstruction. Failure of endoscopic stent therapy in the 

present series was relatively high (25-43%) due to missed segmental injury on cholangiog-

chapter 3
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raphy, or the inability to reach the proximal segmental duct with a stent. Previously we have 

shown that endoscopic stent therapy for bile duct strictures located proximal to the biliary 

bifurcation is associated with poorer outcome.25 Therefore it could be advocated that surgical 

reconstruction is beneficial in the majority of patients with segmental strictures. On the other 

hand, the present study also shows that hepaticojejunostomy in ISBDI patients is associated 

with significantly more post-operative morbidity compared to BDI patients. The relatively 

high treatment-related morbidity in ISBDI patients underlines the importance of interdisci-

plinary consultation to discuss treatment possibilities to optimize outcome. 

In the present series, 4 patients were treated with a ‘rendez-vous procedure’ (f igure 3). In two 

patients the right hepatic duct was occluded (n=1) or injured (n=1). In both patients, duct 

communication was re-established by insertion of a percutaneous transhepatic guide wire 

which enabled the endoscopist to insert a stent and bridge the occlusion or leak. In the third 

patient with bile leakage from segment VI-VII, a rendez-vous procedure was performed. 

Due to subsequent stricture formation of the segmental duct, a hepaticojejunostomy was 

performed four months later. In the fourth patient a guide wire was positioned through a 

sub-hepatic biloma to enable endoscopic stent insertion (f igure 3). The biloma was drained 

percutaneously and endoscopic stent therapy was continued in the referring hospital. The 

combination of endoscopy and radiological intervention in a rendez-vous procedure has been 

shown to be beneficial in these distinct types of injury.  

Segmental liver atrophy developed in 4 patients due to ISBDI. In 2 patients, who underwent 

endoscopic therapy, subsequent ERCP showed occlusion of segmental ducts from segment 

VI/VII (n=1) and from segment VIII (n=1). In the absence of bile leakage and/or infection, 

patients were not additionally treated and were followed up at our outpatient clinic. A 78-

year-old asymptomatic patient was referred for a second opinion 2 years after initial cholecys-

tectomy. CT showed atrophy of segment V and hypertrophy of the left liver. In the absence of 

infection, no additional treatment was advised. The fourth patient underwent a right-sided 

hemi-hepatectomy as described above. 

Liver atrophy after segmental bile duct injury is scarcely reported.26 Deprivation of blood flow 

and bile duct obstruction are suggested mechanisms that induce liver atrophy.27 Although the 

presence and localization of vascular injury could not accurately be assessed in the present 

series, it probably contributed to the development of segmental atrophy. Although additional 

morbidity is limited in the present patients with segmental atrophy, taking the uncertainty 

about the long-term effects of segmental atrophy into account, we advocate clinical follow-up 

and surveillance of liver function. 

In summary, ISBDI has a low incidence and is rarely diagnosed in the initial hospital. Even 

hepatobiliary experts experience difficulty in recognising affected segmental bile ducts. 

Isolated segmental bile duct injury
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The present study shows that it is not likely to distinguish ISBDI patients from general BDI 

patients based on post-operative symptomatology. Post-cholecystectomy cholangiographies 

must be analysed thoroughly to identify missing parts in the intrahepatic biliary tree. A suf-

ficient level of experience and resources is required to diagnose ISBDI. Specialists involved in 

treatment of BDI patients should be aware of the relatively high treatment-related morbidity 

encountered in this distinct type of patient. 

chapter 3

f igure 2  Diagnostic imaging of segmental injury.
Left panel : ERCP: Right intrahepatic bile ducts are not visible; right panel: Missing segments are visualized 
by PTC, in the same patient through selective cannulation of the affected bile duct, by injecting contrast fluid 
through sub hepatic-placed drains. 

f igure 3  Rendez-vous procedure.
Left panel: a guide wire is positioned through the biloma and pulled across the defect during PTC. The guide 
wire restores continuity and is subsequently used to place stents (right panel).
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referral pattern and timinG of repair 
are risk factors for complications   
after reconstructive surGery for Bile 
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summary

Bile duct injury (BDI) after laparoscopic cholecystectomy remains a major problem in current 

surgical practice. Controversy exists about the influence of interventions before referral and 

the timing of repair on outcome. 

The aim of the present study was to assess the role of the referral pattern and the timing of the 

surgical procedure on outcome after reconstructive surgery for BDI. Of 500 patients referred 

to a tertiary centre 151 patients (30.2%) underwent reconstructive surgery for BDI. 

Hospital mortality was zero. Perioperative complications occurred in 29 patients (19.2%). 

Complications occured in 26.4% in patients referred patients after intervention in the initial 

hospital and 7.9% in primary referred patients (P = 0.04). Perioperative complications oc-

curred in 33.3% after acute repair, in 15.6 % in patients with secondary repair, and in 22.5 

% (P = 0.22) in patients with late repair. Postoperative strictures occurred significantly more 

often in patients operated in the acute phase (P <0.01) and in secondary referred patients 

(P=0.03). Independent negative predictive factors for outcome are extended injury in the 

biliary tree (Odds ratio 3.70, CI 1.32-10.34), secondary referral (OR 4.35, CI 1.12- 16.76) and 

repair in the acute phase after injury (OR 5.44, CI 1.2-24.43). 

Reconstructive surgery for the treatment of BDI is associated with acceptable morbidity and 

no mortality. Referral to a tertiary centre after therapeutic interventions and acute repair are 

independent negative predictors on outcome.
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introduction

Bile duct injury (BDI) following laparoscopic cholecystectomy (LC) remains a major prob-

lem in current surgical practice. BDI is associated with poor survival, increased morbidity 

and impaired quality of life.1,2 The incidence ranges from 0.3 to 1.4%3-7 and depends on the 

study population and the criteria used to define the injury. In the Netherlands, approximately 

15,000 laparoscopic cholecystectomies are performed annually.8 As a result, around 50-150 

patients will suffer from a serious biliary complication per year. Although it has been suggest-

ed that the incidence has been stabilized or declined at the end of the learning phase, 35 to 40 

patients are still referred annually to our centre without any sign of decreasing in recent years. 

BDI requires a multidisciplinary approach by surgeons, gastroenterologists and interventional 

radiologists. Cystic stump leakage, partial laceration of the bile duct, and even strictures can 

be successfully treated by endoscopic retrograde cholangio-pancreatography - or percutane-

ous stenting and dilation.9-11 The most severe lesions, such as bile duct transection or recurrent 

strictures, generally need reconstructive surgery. However, the optimal surgical strategy in BDI 

is still being debated.12,13

Although outcome has been reported excellent after surgical repair in major institutions,12-

15 survival was relatively poor from a nationwide cohort of patients from the United States.1 

Therefore the referral pattern and the timing of referral might substantially effect the outcome 

after reconstructive surgery, although this has only sporadically been investigated.

Another point of controversy is the debate on the timing of the surgical reconstruction. Surgi-

cal reconstruction within 12-96 hours after the occurrence of the injury can be performed 

safely in experienced hands. However, a reconstruction performed several days or a few 

weeks after the injury, on non-dilated bile ducts due to leakage and, in particular, an inflamed 

hepatoduodenal ligament with abscess formation, is more difficult and associated with more 

complications.12 In two recent series, an effect of timing of repair on outcome could not be 

shown, the authors however frequently used interventional radiology to control sepsis and 

treat biliary fistula, and used an interval period to allow inflammation to subside before 

reconstruction.13,16

The aim of the present study is therefore to analyse the outcome after reconstructive surgery 

for BDI and in particular the influence of referral pattern and timing of repair.      

Risk factors for complications  after reconstructive surgery

proefschrift	Philip	DEF18-feb.in58			58 2/22/08			11:00:29	AM



5�

patients and methods

patients
Between January 1991 and December 2005, 500 consecutive patients were referred to the 

Academic Medical Center (AMC) in Amsterdam for management of BDI after (laparoscopic) 

cholecystectomy, and were collected in a database. Endoscopic and radiological intervention 

was chosen in 349 patients (70%). A hundred and fifty-one patients (30%) who underwent re-

constructive surgery were included in this study. Patients’ medical charts were retrospectively 

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

tectomy (and subsequent relaparotomy), hospital stay, symptoms at referral, diagnostic and 

therapeutic interventions, both from the referring centre and the referral centre. Follow-up 

data were obtained through regular outpatient visits, and long-term outcome was obtained by 

mail and telephone surveys to the general practitioner and the referring surgeons. 

patient work-up and classif ication of bile duct injuries
BDI was classified according to the Amsterdam Classification.17 In short: type A, cystic bile 

duct leakage; type B, bile duct leakage; type C, bile duct stricture; and type D, bile duct 

transection. The location and involvement of the common hepatic duct was classified accord-

ing to the Bismuth classification.18 To investigate the influence of late referral on outcome, 2 

categories of patients were defined. Primary referred patients did not undergo therapeutical 

interventions in the referring centre. Secondary referred patients were referred after surgical, 

endoscopic, and radiological interventions. 

To investigate the influence of timing of repair on outcome, 3 groups of patients were defined. 

Group A consisted of patients operated on within 6 weeks of the injury (i.e. acute repair) and 

group B patients were operated on after a minimum interval of 6 weeks (i.e., delayed repair). 

Group C were patients who underwent previous treatment by reconstructive surgery or 

stenting and were referred after more than 6 weeks for the treatment of complications such 

as anastomotic or ischemic strictures (i.e., late repair). Outcome after reconstructive surgery 

was analysed by the assessment of overall complications and surgery-related complications ac-

cording to the classification of Dindo et al.19 Complications specific for hepaticojejunostomy 

were defined as minor (e.g. abscesses, wound infection and post-operative cholangitis) and 

major (e.g. anastomotic leakage, post-operative bleeding, relaparotomy in the early post-op-

erative period, and the development of anastomotic strictures). 

chapter 4
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surgical treatment
Reconstruction was performed via a Roux-en-Y hepaticojejunostomy. Dissection starts to-

wards the liver hilum and the bile duct remnant was identified when needed by division of the 

hilar plate as described by Couinaud and Bismuth and recommended by Blumgart.18,20 In half 

of the patients (n=73, 48%) a percutaneous transhepatic catheter (10F polyethylene) had been 

placed during the first hospital admittance for the management of persisting bile leakage or 

drainage of bile after a complete occlusion of the bile duct. This catheter could also be used as 

guiding probe for identification of the damaged duct in the hilum. The common hepatic and 

left and right hepatic ducts were further mobilized and from there opened in particular to the 

left ducts of liver segment 2 and 3. The segmental ducts were sutured together if possible to 

enable the construction in one or two jejunal anastomoses. A closed suction drain was placed 

in Winslow and removed 24-48 hours after surgery. The transhepatic catheter, when inserted 

before surgery was left behind in the jejunum loop in a transhepatic and trans-anastomotic 

position, and removed after 2-6 weeks, depending on the clinical course, the level of anasto-

mosis and the surgeons’ preference. In all patients, the percutaneous catheter was removed 6 

weeks after surgery. 

statistical analysis
Comparison between groups was performed with a Student’s t-test and a Chi-square test. 

Fisher’s exact test was used when a table had a cell with an expected frequency of less than five. 

Univariate analysis was first performed using a binary logistic regression to determine which 

variables were significantly associated with occurred complications. To identify independent 

predictors of major complications, variables identified as significant in univariate analysis 

were subsequently included in a stepwise logistic regression analysis. Data analyses were per-

formed using SPSS® software (SPSS, Chicago, Illinois, USA). A P value of < 0.05 was consid-

ered statistically significant.

results

patient characteristics 
The annual referral of BDI patients to the AMC and the number of reconstructions are sum-

marized in f igure 1. Patient characteristics and classification of injury of 151 patients under-

going surgical repair are listed in table 1. In 55 patients (36%) the laparoscopic procedure was 

converted after the occurrence of BDI. In twenty patients (13%) this was because a bile duct 

injury was identified during the laparoscopic procedure, and for others (n=35, 23%) because 

Risk factors for complications  after reconstructive surgery
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of adhesions, acute inflammation or bleeding. A bile duct transection (type D injury) was di-

agnosed in 122 patients (81%). In 40 patients (26.5%) the location of the injury was extended 

proximal to the bifurcation of the left and right hepatic duct (Bismuth classification IV and 

V). According to the American Society of Anesthesiologists (ASA) physical status classifica-

tion, the majority of the patients (n=132, 87%) were classified as ASA 1 or 2. 

The referral pattern of the BDI patients is summarized in table 2, including the moment of 

diagnosis and the management prior to referral. The majority of patients (n=87, 58%) were 

secondary referred and received surgical, endoscopic or radiological interventions in the refer-

ring hospital. In one patient, the injury occurred in the AMC and this patient was therefore 

not defined as a referred patient. Immediate surgical repair was performed after conversion 

to an open procedure in 22 patients (15%), either by end-to-end anastomosis (n=16), roux-

en-Y hepaticojejunostomy, or choledochoduodenostomy (n=6). Before referral, endoscopic 

treatment was performed in 10 patients (7%), transhepatic drainage in 8 patients (5%) and 

percutaneous drainage of fluid collections in 14 patients (9%). 

Presenting symptoms of patients referred within one week after the cholecystectomy or later 

are summarized in table 3. While symptoms of bile leakage and abscesses were the main pre-

senting symptoms of BDI in patients referred within a week (60% vs. 31%, p=0.003 and 23% 

vs. 9%, P =0.031 respectively), cholangitis was the main symptom in patients referred after a 

week (32% vs. 13%, P =0.04).
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f igure 1  Year of referral and reconstructive procedures of patients with bile duct injuries.
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table 1  Patient characteristics 

Demographics n=151   % 

Age	(years)	 	 	 	
Mean (SD)  48.2	±	15	   

Gender,	female 101	 	 	67	

Initial	procedure	 	 	 	
Open cholecystectomy  25	 	 	16.6
Laparoscopic cholecystectomy  71	 	 	47.0
Laparoscopic cholecystectomy with conversion  55	 	 36.4

Type	of	injury*    
A, cystic duct leakage     1	 	 			0.7
B,  bile duct leakage   13	 	 			8.6
C,  bile duct stricture   15	 	 			9.9
D,  bile duct transection 122	 	 	80.7

Location	of	Injury†    
Bismuth I-III  111	 	 	73.5
Bismuth IV-V  40	 	 	26.5

ASA	classification‡    
ASA	1 44	 	 29.1
ASA	2 88	 	 58.3
ASA	3 17	 	 		11.3
ASA	4 2	 	 				1.3

*The type of injury is defined according to the Amsterdam classification17

† The location of injury is defined according to the Bismuth classification18

‡The American Society of Anesthesiologists (ASA) physical status classification
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table 2  Time of diagnosis, referral pattern and primary interventions 
of patients with bile duct injury.

  n=151  %

Moment	of	diagnosis	 	 	
During cholecystectomy  34	 	22.5
In hospital  62	 	 41.1
After discharge  45	 	29.8
Unknown  10	 	 	6.6

Primary	referral   63	 	 41.7
Secondary	referral  87	 	 57.6

Interventions	in	referring	hospital   
Initial repair  22	 	 14.6
Relaparotomy with repair   17	 		11.2
Explorative relaparotomy   11	 				7.3
Percutaneous drainage  19	 		12.5
ERCP stent/papilotomy  10	 			6.6
PTD*    8	 				5.3

Time	from	injury	to	referral	(days)   
Median   25	 
Range   0-4612	

* Percutaneous transhepatic drainage

table 3  Symptomatology in bile duct injury patients at acute and delayed referral

   Referral < 1 week  Referral > 1 week
   n=30 %  n=121 % 

Jaundice   15	 	50.0	 	72	 	59.5
Symptoms of bile leakage†   18	 	60.0	 	37	 	30.5
Cholangitis*    4	 	13.3	 	39	 	32.2
Abdominal Pain†   16	 	53.3	 	27	 	22.3
Abscess / Biloma*    7	 	23.3	 		11	 	 	 9.1
Uncontrolled sepsis / Peritonitis    2	 		6.6	 			5	 	 	 4.1

*P <.05, chi square      
† P<.01, chi square
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surgical repair
The time from the initial operation to the reconstruction ranged from 1 to 4671 days (median 

115). Group A consisted of 15 patients (10%), group B of 96 patients (64%) and group C of 

40 patients (26%). From the total of 15 patients undergoing surgery in the acute phase, 11 

patients underwent the operation before 1999. Although no changes within the team of sur-

geons occurred in 1999, the principle of delayed reconstruction was applied more strictly. An 

interval period was introduced to first drain bile collections and to allow the inflammation to 

subdue. This change was influenced by bad experiences in earlier years after semi-acute repair. 

From 1999 onwards, only 4 patients were operated on in the acute phase. In these patients the 

indication for repair in the acute phase was uncontrollable bile leakage (n=2), a gauze which 

had been left behind (n=1) and optimal conditions for acute repair in the fourth patient. 

This last patient was referred directly after a complete transection below the bifurcation that 

was suspected perioperatively and shown on MRI within 6 hours of surgery. Conditions and 

patients were judged to be optimal to allow reconstruction by hepaticojejunostomy directly 

after referral.

short-term outcome
Surgery-related complications occurred in 29 patients (19%). The most common complica-

tions were abscess formation (n=14; 9%), cholangitis (n=9; 6%) and wound infection (n=9; 

6%). Severe complications included anastomotic leakage (n=6; 4%) and an intra-abdominal 

bleeding (n=1; 1%). A relaparotomy during hospital stay was performed in 7 patients because 

of deep abscess formation without successful percutaneous drainage (n=5), anastomotic leak-

age (n=1) and intra-abdominal bleeding (n=1). Five patients with anastomotic leakage were 

successfully treated with a temporary percutaneous transhepatic stent. There was no hospital 

mortality. Post-operative complications classified according to Dindo et al. are summarized in 

table 4.19

Risk factors for complications  after reconstructive surgery

table 4  Post-operative complications according to Dindo et al19

 n=151 %
 
Grade   
I 108	 71.5
II   12	 		7.9
III   
iii a	 		18	 	11.9
iii b   13	 	8.6
IV-V    0	 	-	
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long-term outcome
Fourteen patients were lost in follow-up; seven patients that were referred from abroad re-

turned to the country of origin. The other 7 patients were lost in follow-up after 1 to 3.5 years 

of follow-up. All but one had an uncomplicated course up to the loss of contact. One patient 

underwent a surgical repair of the hepaticojejunostomy due to a recurrent stricture. The mean 

follow-up was 5.3 years, median 4.5 years, ranging from 2 to 168 months. Six patients died 

during follow-up. In two patients, death was related to the bile duct injury. The first patient 

suffered from ERCP-related pancreatitis and multiple biliodigestive fistulas after the BDI. He 

underwent various surgical procedures and died in the referring hospital due to sepsis. The 

second patient died due to hepatic failure, probably due to recurrent anastomotic stricture, 10 

years after the initial cholecystectomy and 5 repair procedures. Liver transplantation was not 

considered in this 70-year-old patient because of extreme alcohol abuse. 

In long-term follow-up, anastomotic strictures were diagnosed in 15 patients (10%). These 

strictures were diagnosed with a mean interval of 46 months (median 24, range 8-120) after 

surgical repair. They presented with recurrent cholangitis (n=8), cholestasis and abdominal 

pain (n=4) and painless progressive cholestasis (n=3). Three patients (2%) required surgical 

reconstruction and twelve (8%) were adequately treated by percutaneous transhepatic dila-

tion. 

referral pattern and timing of reconstruction
Short- and long-term results according to the referral pattern are shown in table 5. Surgery-

related complications were less frequent in primary referred patients (8% vs. 26%, P = 0.004), 

and after long-term follow-up strictures were less frequent in patients with a primary referral 

(3% vs. 14%, P = 0.03). The outcome is not explained by differences in patients’ character-

istics such as age, gender, type of injury, location of injury, ASA classification or duration 

of follow-up did not significantly differ between the 2 groups (data not shown). Short-and 

long-term results according to the timing of repair are shown in table 6. Patients operated 

on in the acute phase had more perioperative complications than patients operated on in the 

delayed and late phase (33% vs. 16% and 23%, P =0.22). In the long term, more strictures 

were diagnosed in patients who were operated on in the acute phase (33% vs. 5% and 13% 

P =0.003). Patients’ characteristics in terms of age, gender, type of injury, location of injury, 

the use of percutaneous catheters, and ASA classification did not significantly differ between 

the 3 groups (data not shown). The follow-up in patients operated on in the acute phase was 

significantly longer because most of these patients underwent a reconstruction before 1999.

Results of univariate and multivariate analysis on major complications are shown in table 7. In 

the univariate analysis gender, ASA classification, previous repair, presence of fistula and type 
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of injury according to the Amsterdam classification were not associated with major complica-

tions. Younger age, extended proximal injury, late referral and acute repair were associated 

with major complications. In patients under the median age of 45, more major complica-

tions occurred (odds ratio (OR) 0.36, 95 per cent confidence interval (c.i.) 0.14 - 0.94). Other 

predictive factors were extended proximal injury (Bismuth IV-V) (OR 3.89, c.i. 1.55 - 9.76)), 

the secondary referral (OR 3.84, c.i. 1.23 - 12.00) and acute repair (OR 5.73, c.i. 1.63 - 19.47). 

A multiple stepwise logistic regression analysis identified three independent prognostic fac-

tors that were significantly associated with a higher risk of developing major complications: 

extended injury (OR 3.70, 1.32 - 10.34), secondary referral (OR 4.35, c.i. 1.12 - 16.76) and 

operating in the acute phase after the injury (OR 5.44, c.i. 1.2 - 24.43).

Risk factors for complications  after reconstructive surgery
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table 5 	Short- and Long-term results of reconstructions after BDI according to Referral Pattern
 
Referral  Primary		 	Secondary	

  n=63   (%)  n=87   (%)

Characteristics    
Age, mean, (SD)  50	 (14.6)	 	49	 (14.9)
Gender, women %  37	 (58)	 	63	 (72)
ASA classification,  ASA	1-2   56	 (89)	 	 75	 (86)
Level of Injury, Bismuth I-III   50	 (79)	 	60	 (69)
Preoperative percutaneous transhepatic drain  31	 (49)	 	42	 	(48)
 

Short	Term   
Patients with an overall complication  12	 (19.0)	 	30	 	(34.4)*

Patients with a surgery-related complication     5	 (7.9)	 	23	 (26.4)†

Surgical	complications	 	 	 	
Anastomotic leakage    2	 (3.1)	 			4	 (4.6)
Bleeding    0	 (0)		 				1	 (1.1)
Abscess/biloma    2	 (3.1)	 		11	 (12.6)*

Wound infection    1	 (1.5)	 			8	 (9.2)	
Cholangitis    0	 (0)	 			8	 (9.2)*

 
Non-surgical	Complications	 	 	 	
Cardiopulmonal    2	 (3.1)	 			3	 (3.4)
Other miscellaneous    2	 (3.1)	 			5	 (5.7)

Reoperation,	initial	stay    0	 (0)	 			7	 (8.0)*

In	hospital	mortality    0	 (0)	 			0	 (0)

Long	Term    
Stricture formation    2	 (3.1)	 		12	 (13.8)*

    
*P <.05, Chi-square
† P<.01, Chi-square
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table 6  Short- and Long-term results of reconstructions after BDI according to Timing of Repair

Timing Acute	 Delayed	 Late

 n=15 (%) n=96 (%) n=40 (%)

Characteristics	 	 	 	 	 	
Age, mean (SD)  45	 (13.2)	 	50		 (15.2)	 	47		 (14.2)
Gender, women   10	 (67)	 	60	 (63)	 		31	 (77)
ASA classification,  ASA	1-2   12	 (80)	 	84	 (87)	 	36	 (90)
Type of Injury, A and B   0	 (0)	 			8	 (8)	 			6	 (15)
Level of Injury, Bismuth I-III    9	 (60)	 		71	 (74)	 		31	 (77)
Preoperative percutaneous transhepatic catheter,     6	 (40)	 	52	 (54)	 	16	 (40)
 

Short	Term	 	 	 	 	 	

Patients	with	an	overall	complication    7	 (46.7)	 	24	 (25.0)	 		12	 (30.0)
Patients	with	a	surgery	related	complication	    5	 (33.3)	 		15	 (15.6)	 			9	 (22.5)

Surgical	complications      
Anastomotic leakage    2	 (13.3)	 			3	 (3.1)	 				1	 (2.5)
Bleeding   0 (0)   0 (0) 				1 (1)
Abscess/biloma   4	 (26.7)*	 			9	 (9.3)	 				1	 (2.5)
Wound infection   0	 (0)	 			6	 (6.2)	 				3	 (7.5)
Cholangitis   2	 (13.3)	 			3	 (3.1)	 			4	 (10.0)

Non-surgical	complications	 	 	 	 	 	
Cardiopulmonal    1	 (6.7)	 			3	 (3.1)	 				1	 (2.5)
Other miscellaneous   2	 (13.3)	 			4	 (4.1)	 				1	 (2.5)
Reoperation initial stay    1	 (6.7)	 			5	 (5.2)	 				1	 (2.5)
  

In	hospital	mortality   0	 (0)	 			0	 (0)	 			0	 (0)

Long	Term	 	 	 	 	 	
Stricture formation    5	 (33.3)†	 			5	 (5.2)	 				5	 (12.5)
      
* P <.05, Chi-square vs. delayed
† P<.01, Chi-square vs. delayed
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table 7  Univariate and multivariate analysis on major complications

	 	 Univariate	analysis	 	 Multivariate	analysis
 
 Major	Complications
	 Number	(%) Odds ratio (95%CI) P Odds ratio (95%CI) P 
Age	(years)*	 	 	 	 	
> 45 7(9.1) (-)  
< 45 16(21.6)	 0.36	(0.14-0.94)	 0.037†	 0.37	(0.13-1.08)	 0.07
      
Level	of	Injury	 	 	 	 	 	 	
Low 11(9.9)	 (-) 
High 12(30.0)	 3.89	(1.55-	9.76)	 0.004†	 3.70	(1.32-10.34)	 0.012
      
Referral	 	 	 	 	 	 	
Primary 4(6.3)	 (-)   
Secondary 18(20.7)	 3.84	(1.23-12.00)	 0.020†	 4.35	(1.12-	16.76)	 0.033
       
Timing	Repair	 	 	 	 	 	 	
Delayed 10(10.4)	 (-)	   
Late 7(17.5)		 1.82	(0.64-	5.19)	 0.260	 1.02	(0.31-3.33)	 0.968
Acute 6(40.0)		 5.73	(1.68-19.47)	 0.005†	 5.44	(1.2-24.43)	 0.027

Values in parentheses are percentages or 95 percent confidence intervals. 
* Median age was 45 years. Factors analysed in univariate analysis that were not significant include gender, 
American Society of Anaesthesiologists classification, previous repair, presence of fistula, placement of 
a preoperative percutaneous transhepatic catheter, and the type of injury according to the Amsterdam 
classification.  CI denotes confidence interval and (-) is the reference variable. 
† Binary logistic regression.
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discussion

The present study shows that reconstructive surgery for BDI in a tertiary centre is associated 

with acceptable morbidity and no mortality. Extended proximal bile duct injuries, late referral 

to the tertiary centre and repair in the acute phase are three independent prognostic factors 

for worse outcome after reconstructive surgery for BDI. This study also shows the significant 

increase in the number of referred patients with BDI after laparoscopic cholecystectomy over 

the past fifteen years 

Since the introduction of LC, there has been extensive controversy about the incidence of 

BDI.3-7 Shortly after the introduction, injury rates up to 2% were reported, while more re-

cently there is a tendency to find lower rates around 0.2-0.3.21-24 The devastating results of the 

injury on long-term survival was described by Flum et al.1 They showed a three-fold increase 

in mortality during a follow-up period of nine years in patients who underwent reconstruc-

tive surgery for BDI compared to patients without injury. The present study underlines the 

consequences of BDI as a healthcare problem, as these series showed a significant increase in 

referred patients in the last fifteen years. This could be due to an increased tendency to refer 

to a specialised centre, as recommended earlier, but might also be caused by an increase of the 

severity of the injuries. 1,25-27 

In early referred patients, bile leakage and sepsis were diagnosed more often, while in patients 

referred after more than a week, obstructive jaundice and cholangitis was more frequent. 

Control of bile leakage and inflammation, and visualization of the lesion level are the first 

steps in the management of BDI patients. Despite these principles, many patients underwent 

relaparotomy and early repair without further classification of the injury. Acute relaparotomy 

might be indicated in the case of severe biliary peritonitis that cannot be managed by non-

surgical interventions, such as percutaneous drainage. It is recommended that drainage is 

performed by US- or CT-guided percutaneous procedures. Magnetic Resonance Cholangio-

pancreatography (MRCP) or ERCP can establish the diagnosis and can identify the extent of 

the injury, anatomical variations, and possible segmental lesions.

Previous reports showed that outcome after reconstructive surgery is poor when the injury 

extends above the bifurcation or involves the segmental ducts.12 The present study provides 

further evidence of severe complications after injuries classified as Bismuth IV and V. Occlu-

sions of isolated segmental ducts will exclude segments from drainage, and leakage can cause 

hepatic abscess formation and recurrent cholangitis.

The detrimental effect of therapeutical interventions before referral to a tertiary centre is 

illustrated in the present series. In this series, 58% of the patients were referred after previous 

interventions at the referring hospital, including surgical repair in 26%. Twenty-one per-

Risk factors for complications  after reconstructive surgery
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cent of the patients referred after therapeutical interventions had a major complication after 

reconstructive surgery, while major complications occurred only in 6% of the patients who 

were referred primarily (table 7). The quality of therapeutic endoscopy, interventional radiol-

ogy and reconstructive surgery is associated with the outcome of treatment. Several authors 

advocate that patients who have to undergo complex hepatobiliary surgery should be referred 

to a specialised centre.1,28-31 Stewart and Way showed that the outcome of a surgical repair after 

BDI is successful in 94% of the patients if performed in a specialised centre, whereas only 17% 

are successful in patients operated by the initial surgeon.31 Additionally, this study showed 

that the outcome for reconstructive surgery in a specialised centre is influenced by the referral 

pattern. Short- and long-term outcome after reconstructive surgery is improved by adequate 

referral without therapeutical interventions in the centre where the injury was caused.

This series also provides evidence for the hypothesis that surgical repair of BDI in the acute 

phase results in more complications. In the present analysis, the acute phase was defined as 

within 6 weeks from the initial operation. Although most patients who underwent an acute 

repair were operated on before 1999, no changes occurred in the team of hepatobiliary 

surgeons. A delayed repair was slowly introduced for patients with delayed detection, abscess 

formation or inflammation. Because patients generally prefer early repair, we had to convince 

them of the potential benefit of the delay. The principle of delayed reconstruction was applied 

more strictly after 1999. However, 2 of the 15 patients operated on in the acute phase under-

went a surgical repair within 2 days of the initial operation after 1999. No surgical complica-

tion occurred in any of these patients. Therefore we believe that a surgical reconstruction 

might also be performed shortly after the occurrence of the injury (within 2-3 days) if there 

is only obstruction without leakage or inflammation. In any other case, the reconstruction 

should preferably be performed after an interval of approximately 6 weeks. This time interval 

is based upon the policy to reduce local inflammation and infection in the hepatoduodenal 

area and to drain abscesses and biloma. The findings in the present series correspond to the 

findings of Smidt et al.12 who identified negative peritonitis at repair as an independent pre-

dictive factor on outcome. Ongoing inflammation is the plausible cause of complications in 

patients operated on in the acute phase. Sicklick et al.13 reported that timing of repair did not 

affect outcome. However, looking in more detail at their series, the mean interval between the 

initial operation and the reconstruction was 42 weeks, with a median of 10 weeks. This might 

partly be due to the referral pattern in the United States. This interval was also used to man-

age bile leakage, biliary fistula or infected collections. The additional value of interventional 

radiology and stenting, before reconstruction, was again confirmed in the discussion in this 

article.13 More evidence for their approach is provided by the present study.    

In conclusion, reconstructive surgery for BDI in a tertiary centre is associated with low 
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morbidity and no mortality. The present study provides further evidence for the opinion that 

extended injuries have an adverse influence on the outcome. Additionally, the current series 

also shows that referral after therapeutical interventions and repair in the acute phase have a 

detrimental effect on the short- and long-term outcome.  

 

Risk factors for complications  after reconstructive surgery
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summary

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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introduction

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.1 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%.2-4 BDI is associated with substantial morbidity and poor long-term quality of life.4-9 

Measures to prevent and recognise BDI have been outlined in many publications.10-15 The 

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

sively.7, 8, 16 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.6 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.17-22 

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.   

classification of injury, moment of diagnosis 
and diagnostic work-up

classif ication
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.23 

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

it does not indicate a specific treatment strategy.9 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 (table 1). 

chapter 5

table 1  Bile duct injury classifications

Strasberg	classification	 Mc	Mahon	classification	 Amsterdam	classification
	 	 Treatment

 
 Minor	 A,	cystic	duct	leakage
  Endoscopic	sphincterotomy	
	 	 with	or	without	stent	insertion.	
 

 
 Major	 B,	CBD	leakage
	 	 Endoscopic	stenting.

  

 
 Major	 C,	stricture
  Endoscopic	stenting	
	 	 with	or	without	dilation.

  

 
 Major	 C	and	D,	partial	or	complete	
	 	 obstruction	by	clip
  Endoscopic	stenting
	 	 Rendez-vous	procedure
	 	 Surgery
  

 Major	 D,	complete	transection
	 	 Surgery

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



�0

moment of diagnosis  
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. 

intraoperatively detected bdi
Around 15-30% of the injuries are detected during the initial surgical procedure.25 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 (f igure 1).26 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). 

delayed detection of bile duct injury
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 
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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.

diagnostic work-up
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 

chapter 5

f igure 1  Multiple stent insertion 
for bile duct strictures

proefschrift	Philip	DEF18-feb.in81			81 2/22/08			11:00:36	AM



�2

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.27 

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.28 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. 

multidisciplinary treatment of bile duct 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.29 This multidisciplinary approach resulted in a definitive non-surgical 

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

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

of endoscopic stent therapy.21, 30, 31 Papillotomy without stent insertion can be performed for 

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

with minor complications.32 However, the possible long-term sequelae of loss of sphincter 

function remain a concern.33 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.21 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. 

stent-related complications
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.34-36 Mild 

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

ported in 11 to 70% of the patients.37 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.  

long-term outcome
The reported overall success of endoscopic treatment in patients with bile duct leakage ranges 

between 88 to 96% (table 2). 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 % 

(table 3). 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.37 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).38 Kuzela and colleagues analysed liver function after 

sequential insertion of multiple stents therapy for biliary strictures in 43 patients.39 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.

multiple stent insertion
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.36, 39-41 Therefore this treatment policy was adopted in our institution at the end of 

2001 (f igure 1). 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).38 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.

conclusion
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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table 3  Endoscopic stenting for bile duct strictures in series > 30 pts.

Author	 	 Year	 No.	of		 No.	of		 Stenting	 Mean	 Early	 Recurrent
	 	 	 patients	 10	Fr		 period		 follow-up		 compli-	 strictures
	 	 	 	 Stents	 (m)		 (m)	 cations	 (%)
	 	 	 	 	 	 	 		 	 	(%)

Dumonceau36 1998	 	36	 1-3	 	 	8.3	±	7.9	 		44	±	34	 		12.5%	 7/36	(19%)

Bergman37  2001	 	 57	 2	 	 12	 	 108	(2-180)	 	19%	 9/44		(20%)

Costamagna 40 2001	 	42	 3.2±1.3	 12.1	±	5.3	 		48.8	(2-11	yrs)	 		9%	 0/40	(0%)

Kuzela39  2005	 	43	 3.4±0.6	 max	12	 		16.0	±	11.1	 	11.6%	 0/43(0%)

de Reuver38  2007	 110	 2	(1-7)	 	11	(1-69)	 					4.5	(2-14)	 33%	 11/110	(10%)
        

_

table 2  Endoscopic stenting for bile duct leakage in series > 30 pts.
 
Author	 Year	 No.	of		 Mean	time	to	 Early	 Success	(%)
	 	 patients	 resolution	(d)	 compli-
	 	 	 	 	 cations	   

Kaffes21 2005	 	 71	 3	(1-39)	 	4.3%	 92%
  

Ryan31 1998	 	50	 5.4	 	 	4.5%	 88%

Sandha30 2004	 132	 -	 	 		1.5%	 91%

de Reuver38 2007	 	93	 -	 	 	13%	 96%
      

_
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summary

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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introduction

Bile duct injury (BDI) occurs in 0.2 to 1.4% of patients following laparoscopic cholecystec-

tomy, and is a severe surgical complication.1-4 BDI-related morbidity is illustrated by in-

creased hospital stay, poor long-term quality of life, and high rates of malpractice litigation.5-8 

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.9 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.10-16 

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 2001.17-20 

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.

Endoscopic treatment
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patients and methods

patients and injury
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.21 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.22 

treatment protocol
Standard management at our institution before 2002 has been published previously.23 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
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.

statistical analysis
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 

Endoscopic treatment
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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.

results

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

before referral are summarized (per group) in table 1. 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.

endoscopic treatment
The outcome of endoscopic treatment is listed in table 2 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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table 1  Patient characteristics and indications for referral. Bile leakage (n=93) 
and bile duct stricture (n=110).

	 Leakage	 Strictures	 Total 

 n=93    % n=110    % n=203    %

Gender, female  60	 64.5	 79	 71.8	 139	 68.5
Age at Cholecystectomy, mean in years (±SD)  49	(±15)		 49	(±17)		 		50	(±16)	

Indication	for	Cholecystectomy       
Symptomatic cholelithiasis  74	 	79.6	 83	 	75.5	 	157	 		77.3
Chronic cholecystitis    8	 			8.6	 		9	 			8.2	 				4	 			2.0
Acute cholecystitis    7	 			7.5	 10	 		9.1	 			17	 			8.4
Cholecystectomy a froid    2	 			2.2	 		2	 			1.8	 			17	 			8.4
Unknown    2	 			2.2	 		6	 			5.5	 				8	 			3.9

Initial	procedure       
Laparoscopic cholecystectomy  74	 	79.6	 50	 	45.5	 124	 	61.1
Laparoscopic cholecystectomy with conversion   16	 		17.2	 47	 	42.7	 		63	 	31.0
Open cholecystectomy    3	 			3.2	 	13	 		11.8	 			16	 			7.9

Time	of	diagnosis       
During initial operation    6	 		6.5	 34	 30.9	 		40	 		17.7
In hospital  43	 46.2	 30	 	27.3	 			73	 	35.9
After discharge  42	 	45.2	 41	 	37.3	 		83	 40.9
Unknown    2	 			2.2	 		5	 		4.5	 					7	 			3.4

Type	of	initial	injury	       
Type A, cystic duct leakage  67	 	72.0	 		1*	 		0.9	 		68	 	33.5
Type B, bile duct leakage  26	 	28.0	 25*	 	22.7	 			51	 	25.1
Type C, bile duct stricture     0	 			0.0	 46	 	41.8	 		46	 	22.7
Type D, bile duct transection    0	 			0.0	 38	 34.5	 		38	 	18.7

Therapeutic	intervention	before	referral       
Repair during initial cholecystectomy   4	 			4.3	 34	 30.9	 38	 	18.7
Relaparotomy with repair    1	 			1.1	 	14	 	12.7	 15	 			7.4
Endoscopic stent insertion    9	 		9.7	 28	 	25.5	 37	 	18.2
Endoscopic papillotomy   11	 		11.8	 26	 	23.6	 20	 			9.8
PTC/D    0	 			0.0	 		3	 			2.7	 3	 				1.5
       
* After stent therapy for initial bile duct leakage, 26 patients developed a stricture during endoscopic 
stent therapy and were referred to our centre.
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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 (table 3). 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).

chapter 6

table 2  Endoscopic stenting in BDI patients. Short-term complications and duration of therapy.
 
 Cystic duct leakage CBD leakage CBD stricture

 n=67    % n=26  % n=110       % 
      
Days between LC and referral, 
median (range) 10	(1-40)	 15	(3-61)	 	 	75	(4-2899)	

Maximum stents inserted during procedure, 
median (range)   1	(1-3)	 	 		1	(1-4)	 	 			2	(1-7)	
Number of stent changes, median (range)  2	(0-4)		 		2	(1-5)	 	 		4	(0-12)	

Number	of	patients	with	a	stent-related	
complication  11	 		16.4	 	1	 	3.8	 36	 				32.7
Stent migration   5	 				7.5	 	0	 	-	 	21	 				19.1
Clogging   5	 				7.5	 	1	 	3.8	 	15	 					13.6
Cholangitis   1	 				1.5	 	0	 	-	 		6	 						5.5
Fausse route   0	 					-	 	0	 	-	 		4	 						3.6
Pain   2	 				3.0	 	0	 	-	 	18	 				16.4
       
Total	duration	of	stents	in	situ,	months	 	 	 	 	 	 	
Mean (±SD)   1.7	(±1.0)	 	2.8	(±3.0)	 	11.5	(±9.4)	
Median, (range)    1.5	(0.4-7.8)	 	 1.8	(0.7-11.2)	 	11	(1-69) 

BDI	- bile duct injury, CBD	- common bile duct       
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liver function
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.

Endoscopic treatment

table 3  Long-term outcome of endoscopic stenting in BDI patients.

 Cystic	duct	leakage	 CBD	leakage	 CBD	stricture

 n=67   % n=26    %   n=110    %

Mean years of follow-up (±SD)   7.8	(±3.5)	 		7.7	(±2.9)	 				7.6	(±3.7)	

Number	of	patients	referred	for	surgery 
Indication for surgery   -	 		-	 		1	 			3.8	 		22	 20.0	
Prolonged stenting  (more than 1 year)   -	 		-	 	-	 			-	 				9	 		8.2
Patients preferences  -	 		-	 	-	 			-	 				6	 			5.4
Re-stenosis   -	 		-	 	-	 			-	 				5	 		2.7
Stricture of segmental bile duct   -	 		-	 		1	 			3.8	 				2	 			1.8
      
Subsequent stenting for recurrence of stenosis   1	 	 	 1.5	 		1	 			3.8	 				6	 			5.5
       
Mortality related to BDI*   -	 		-	 		1	 			1.1	 				2	 			1.8
      
Successful endoscopic stenting  65	 	97.0	 23	 88.5	 		81	 	73.6
       
* One patient treated for a type B injury died 2 months after initial surgery in the referring centre due 
to severe sepsis. One patient treated for a bile duct stricture died 4 years after initial surgery due to a 
duodenum perforation caused by a migrated stent, and 1 patient died 7 years after initial surgery due to 
liver cirrhosis caused by a persisting stenosis and alcohol abuse. BDI-bile duct injury. BDI-bile duct injury, 
CBD-common bile duct   
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multivariate analysis for successful therapy in patients 
with a bile duct stricture
Factors associated with successful therapy are summarized in table 4. 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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table 4  Univariate and multivariate analysis for successful stent therapy for bile duct strictures
  
Factors  Univariate	analysis†		 Multivariate	analysis	

	 Total	 Odds	ratio	 	 Odds	ratio

	 n=110	(%)	 	(95%CI)	 P		 (95%CI)	 P
     
Gender, female 79	(72%)	 	2.3	(0.94-5.7)	 0.07	 3.1	(1.0-9.5)	 0.05
     
Initial	Procedure	 	 	 	 	
Open cholecystectomy  13	(12%)	 		-	   
Laparoscopic cholecystectomy 50	(45%)	 	2.7	(0.78-9.5)	 0.15	 	1.4	(0.28-6.5)	 0.70
Laparoscopy with conversion 26	(24%)	 	6.4	(1.4-	29.5)	 0.017	 	5.6	(0.79-39.6)		 0.084
Laparoscopy with conversion after BDI  21	(19%)	 	 7.0	(1.4	–	36.0)	 0.020	 	7.3	(0.97	–	55.3)	 0.053
     
Location	of	Injury	 	 	 	 	
Bismuth I  17	(15%)	 		-	   
Bismuth II 64	(58%)	 	0.52	(0.10-2.6)	 0.43	 0.55	(0.87	-	3.6)	 0.53
Bismuth III 23	(21%)	 	0.17	(0.03-0.94)	 0.042	 0.12	(0.016	-	0.91)	 0.040
Bismuth IV   6			(	5%)	 	0.07	(0.01-0.63)	 0.018	 0.039	(0.003	-	0.54)	 0.015
     
Endoscopic stenting before referral 28	(25%)	 	0.44	(0.17-1.1)	 0.07	 0.24	(0.06	0.88)	 0.032
     
Number of stents inserted during 
first procedure range	(1-4)	 	2.1	(0.97-	4.4)	 0.06	 	3.19	(1.22	–	8.32)	 0.017
Maximum number of stents inserted‡ range	(1-7)	 		1.4	(0.96-	2.2)	 0.08	  
     
Values in parentheses are percentages or 95 percent confidence intervals. Factors analysed in univariate analysis 
with a p value > 0.1 include: age, time of diagnosis, type of injury according to the Amsterdam classification, 
primary repair, surgical interventions before referral, and time interval between cholecystectomy and referral.  
CI denotes confidence interval and (-) is the reference variable. †Binary logistic regression. ‡ Factor not included in 
multivariate analysis due to significant correlation (p<.001) with number of stents inserted during first procedure. 
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progressive stent therapy 
The introduction of the sequential insertion of multiple stents in the present series is shown 

in table 5. 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).

 

Endoscopic treatment

table 5  Changes in number of stents and outcome after introducing multiple stent therapy in 2002 
for patients with bile duct strictures 

 	 Total	 	
	 Before	 	 After
 
 n=74  % n=36   %   P

Number	of	Stents      
Maximum number of stents inserted first 
procedure, median (range)   1	(1-3)	 	 		2	(1-4)	 	 			0.017*
Maximum number of stents inserted, median (range)   2	(1-4)	 	 		4	(1-7)	 	 <	0.001*

Primary	outcome	 	 	 	 	 		
Patients with unsuccessful stent therapy 17	 23.0	 12	 	33.3	 				0.25
BDI-related mortality  2	 		2.7	 	0	 				-	 		 	0.32
Re-stenosis after stent removal  4	 			5.4	 	 2	 				5.6	 				0.97
Referred for surgery 12	 	16.2	 10	 		27.8	 				0.15
       
Secondary	outcome	 	 	 	 	 		
Duration of stent therapy, months, median (range) 11	(1-69)		 	 10	(1-30)	 	 				0.82*

Patients with one or more stent-related complications 21	 	28.4	 	15	 		41.6	 				0.16
Number of patients with stent-related pain  8	 	10.8	 10	 		27.7	 				0.024
       
* Mann-Whitney U test

proefschrift	Philip	DEF18-feb.in100			100 2/22/08			11:00:40	AM



101

discussion

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%.24, 25 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%.10-12, 14, 21, 26, 27 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.28, 29 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%.30 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.31 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.18, 23, 30-32 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%. 31, 32 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.23, 33 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.17, 18, 23 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.18, 20, 34 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.23 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.17 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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survival in Bile duct injury patients 
after laparoscopic cholecystectomy
a multidisciplinary approach by gastroenterologists, radiologists 
and surgeons  |  Philip R. de Reuver, Erik A. Rauws, Marco J. Bruno, Johan S. Laméris, Olivier R. 

Busch, Thomas M. van Gulik, Dirk J. Gouma   |  Surgery. 2007 Jul;142(1):1-9

summary

Bile duct injury (BDI) after laparoscopic cholecystectomy (LC) has an enormous socio-eco-

nomic impact on patients. BDI has been associated with severe morbidity, impaired survival, 

and poor long-term quality of life. 

A cohort study was performed in a tertiary referral centre to determine the effect of a multi-

disciplinary treatment on survival in 500 BDI patients. Referral patterns and patient survival 

after BDI were analysed, and a survey was performed on the prevalence of medical litigation 

in BDI patients.

The number of patients referred to our centre increased to 0.3% of the total number of 

patients yearly undergoing LC in the Netherlands. The referral rate to the department of 

gastroenterology (n=329), surgery (n=146) and radiology (n=25) was respectively 66%, 29% 

and 5%. After referral to the tertiary centre, 150 patients (30%) were internally referred to 

a different department to optimize treatment. The 10 years survival in BDI patients is not 

significantly worse compared to the age-matched general Dutch population (89% versus 88%, 

P =0.7). Nineteen percent of the patients filed a medical litigation claim against the initial 

surgeon or hospital. 

BDI is a severe complication in modern surgical practice. BDI is associated with major mor-

bidity and high rates of litigation claims. The detrimental effect of bile duct injury on survival 

can be prevented if gastroenterologists, radiologists, and surgeons work together in a multi-

disciplinary team.
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introduction 

Symptomatic gallstone disease is one of the most common medical conditions leading to 

surgical intervention. In the United States more than 750,000 laparoscopic cholecystectomies 

(LCs) are performed each year for gall bladder removal.1 Bile duct injury (BDI) occurs in 

1 out of 200 LCs and is a feared surgical complication associated with increased morbidity 

and poor long-term quality of life.1-3 Measures to prevent and recognise BDI are outlined 

in many publications and the optimal treatment strategy and outcome has been published 

extensively.4-11 Flum et al. demonstrated in a population-based study the detrimental effect of 

BDI on survival in the United States .12 In a nationwide cohort of nearly 1.6 million Medi-

care beneficiaries, BDI patients are nearly 3 times more likely to die during the first few years 

after a cholecystectomy compared to patients without BDI. Although the poor outcome can 

be explained by the selection of elderly patients, more bias was introduced by selecting only 

patients who underwent surgical treatment. Although it has been previously suggested that a 

multidisciplinary approach by gastroenterologists, radiologists, and surgeons is beneficial for 

BDI patients, the survival after a combined approach is unreported.13-16 Because the Neth-

erlands is a relatively small and defined country, Dutch specialists and generalists are aware 

of the treatment possibilities for BDI patients in our centre.2, 13, 17, 18 Centralization of a large 

cohort of BDI patients made it possible to analyse the role of different specialists in the detec-

tion and treatment of BDI patients. 

The socio-economic impact of BDI is shown in American studies in which a strong relation 

between BDI and increased rates of malpractice litigation claims are reported.3, 19, 20 Although 

malpractice litigation is less common in Europe, the prevalence among BDI patients is un-

known. The purpose of this study was to analyse the referral pattern of BDI patients to a terti-

ary centre and to determine the impact of a multidisciplinary treatment of BDI on survival. 

To asses the prevalence of medical litigation in BDI patients, a survey was carried out.

patients and methods

patients and injury classif ication
Between January 1990 and December 2005, 500 consecutive patients referred to the Academic 

Medical Centre in Amsterdam for management of BDI were included in a prospective data-

base. Clinical data obtained from the referring centres included indication for cholecystec-

tomy, type of operation, and type of injury. The type of injury was classified according to the 

Amsterdam classification and the McMahon classification.21, 22 The Amsterdam Classification 

Survival after laparoscopic cholecystectomy
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categorizes 4 types of injury: type A, cystic duct leakage; type B, common bile duct leakage; 

type C, stricture of common bile duct; and type D, complete transection of common bile 

duct.21 The McMahon classification defines two categories: minor injury (cystic duct leakage) 

and major injury (any type of more severe injury).22 BDI to segmental biliary branches were 

not classified separately .

referral pattern
To describe the referral pattern in BDI patients, the interval between the moment of diagnosis 

and referral to a tertiary centre was analysed. The number of patients who were discharged 

from hospital without BDI being detected was evaluated. Surgical, endoscopic, and radio-

logical interventions performed in the initial hospital were recorded. The department of the 

tertiary centre to which patients were referred was determined. Initial referral to our centre 

was performed by specialists in the initial centre or general practitioners. Based on medical 

history, clinical findings and diagnostic imaging, referring physicians determined the depart-

ment to which BDI patients were referred. After referral to our centre, injury classification 

and location was performed generally by means of cholangiography (MRCP, ERCP, or PTC). 

Subsequently, patients were internally referred to optimize treatment: endoscopic stenting, 

percutaneous catherization, or surgery if indicated.21 Patients with complicated injuries or 

indications for combined treatments were discussed in a multidisciplinary setting of surgeons, 

gastroenterologists, and intervention radiologists. 

To describe the multidisciplinary approach to BDI in a tertiary centre, all therapeutic in-

terventions were recorded and the department to which the patient was finally referred for 

definitive treatment was determined. Treatment outcome was analysed by the type of final 

treatment, number of hospital admissions, total duration of hospital stay, in-hospital mortal-

ity, and BDI-related mortality during follow-up. 

survival
Patient survival was measured as time from initial operation until death or February 1st, 2006, 

as censoring date. To compare survival between BDI patients and the general Dutch popula-

tion, standardized mortality rates were calculated.23 In addition, the standardized mortality 

ratio was computed as the number of observed deaths divided by the expected number of 

deaths, based on age, gender, and year-specific mortality rates from the National Bureau of 

Statistics in the Netherlands. 

malpractice litigation
In order to evaluate malpractice litigation among BDI patients, a questionnaire was sent in 
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March 2005. At that time, 462 patients were referred for treatment of BDI. Four hundred and 

three patients were eligible for a mailed questionnaire. Deceased patients (n=39), patients lost 

in follow-up (n=14) and patients who returned to the country of origin (n=6) were excluded 

from participation. The questionnaire enquired whether the patient was currently involved in 

a legal procedure or had been involved in a legal procedure in the past, and whether the claim 

was sustained by settlement or verdict. The questionnaires were sent by mail and a reminder 

was sent to patients who did not respond. After four weeks, patients were contacted by phone 

if they had not responded. The AMC Medical Ethical Committee approved the study and all 

subjects were informed as to the nature and purpose of the study and gave their consent to 

participate.

statistical analysis
Patient characteristics, referral pattern, management, outcome, and legal activity are sum-

marized by descriptive statistics in numbers and percentages. Mean values with standard 

deviation or median values with minimum and maximum are given if appropriate. Cumula-

tive patient survival in different patient groups was analysed by means of the Kaplan-Meier 

method and compared statistically using the log-rank test. To detect whether age, gender, 

injury, moment of diagnosis, therapeutic interventions before referral, and final treatment 

influenced survival in BDI patients, univariate analysis was used to detect an effect of these 

factors on survival by means of a log-rank test. A Cox proportional hazard regression analysis 

was used to identify factors that independently influenced survival. The multivariable analysis 

was performed by a stepwise selection of variables through backward modelling. A P-value of 

<0.05 was considered statistically significant.

Survival after laparoscopic cholecystectomy
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f igure 1  Number of bile duct injury patients referred to the Academic Medical Centre. In 2005, 15,000 
laparoscopic cholecystectomies were performed in the Netherlands. 
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results

patients
There is an increase in the number of referred BDI patients to our hospital over the last 15 

years (f igure 1). Two-thirds of the patients are female and underwent a cholecystectomy at the 

mean age of 51 (table 1). Cystic bile duct leakage was an indication for referral in 136 patients 

(27%). In 364 patients (73%) injury was classified as a major injury, of which 214 patients 

(43%) were referred after a complete transection of the common bile duct. 

chapter 7

table 1  Characteristics of  Bile Duct Injury Patients 

Characteristics n=500   % 
   
Female 334	 66.8
Age, mean (SD), years	 			50.6	±	15.7	 	
   
Indication	for	Cholecystectomy	 	 	
Symptomatic cholelithiasis  377	 	75.4
Chronic cholecystitis    13	 			2.6
Acute cholecystitis    50	 	10.0
Cholecystectomy after cholecystitis   36	 				7.2
Unknown    24	 			4.8
   
Initial	procedure	 	 	
Laparoscopic cholecystectomy 288	 		57.6
Laparoscopic cholecystectomy with conversion    153	 	30.6
Open cholecystectomy    45	 			9.0
Unknown procedure    14	 			2.8
   
Type	of	injury*   
Type A, cystic duct leakage  136	 		27.2
Type B, bile duct leakage    87	 		17.4
Type C, bile duct stricture without leakage    63	 		12.6
Type D, bile duct transection  214	 	42.8
   
McMahon	classification†	 	 	
Minor Injury, cystic duct leakage 136	 		27.2
Major Injury, all other injuries 364	 	72.8
   
* Bergman et al. Gut 1996 January; 38(1):141-7.
† McMahon et al. Br J Surg 1995 March; 82(3):307-13.
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referral pattern and multidisciplinary approach
In 103 patients (21%) BDI is detected during LC (table 2). In 172 patients (34%) BDI is de-

tected after discharge from hospital. The mean interval between LC and the diagnosis of BDI 

was 4 weeks (range 0-1688). One or more therapeutic interventions were performed in 310 

patients (64%) in the initial hospital before referral. A surgical repair was performed in 141 

patients (28.2%); 85 patients (of 141) underwent a repair during the initial operation and 56 

patients (of 141) during a relaparotomy. In 80 patients (16%) a relaparotomy was performed 

without performing a reconstruction, as 31 (of 80) of these patients only had a minor injury. 

BDI patients were referred after a mean interval of 112 days (range 0-4612) after the initial 

cholecystectomy. The referral pattern of BDI patients from the initial hospital to the tertiary 

centre is summarized in f igure 2. The initial referral rate to the department of gastroenterol-

ogy, surgery and to the department of radiology was respectively 66%, 29%, and 5%. One 

hundred and fifty patients (30%) were referred to a different department after initial referral 

Survival after laparoscopic cholecystectomy

f igure 2  Referral pattern of bile duct injury patients within a tertiary centre. A multidisciplinary approach by 
surgeons, gastroenterologists and radiologists. Percentages are given of the total cohort of 500 patients. Percent-
ages between brackets represent referral rate from referring department to the department of final treatment. 
Eighteen patients (3.6%) were referred for a second opinion and received no additional treatment.

department to which bdi patients are referred

Surgery n=146
29%

Gastroenterology n=329
66%

Radiology n=25
5%

Surgery n=160
32%

Gastroenterology n=264
53%

Radiology n=58
12%

department which performed the def inate treatment for bdi

22.6% 18.8% 7% 40.0%

Internal referal rates

74.2% 60.0%63.3%

15.1%
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to optimize treatment. The referral rate within the tertiary centre, between different depart-

ments, ranged from 7% (from gastroenterology to radiology) to 40% (from radiology to 

surgery). One hundred and sixty patients (32%) underwent a definitive surgical treatment, 

whereas endoscopy was the definitive treatment in 264 patients (53%) and a radiological 

intervention in 58 patients (12%). Eighteen patients (4%) did not receive additional treatment 

after referral. 

treatment 

chapter 7

table 2  Diagnosis and therapeutic interventions in patients with bile duct  injury  
before referral to a tertiary centre

 n=500    % 

Time	of	diagnosis	 	 	
During initial operation 103	 	20.6
In hospital 198	 	39.6
After discharge / readmission 	172	 	34.4
Unknown 		27	 				5.4
   
Time interval between LC and diagnosis, 
median (range),days 				7	(0	–	1688)	 	
   
Number of patients who underwent a therapeutic 
intervention before referral 319	 	63.8

Surgical	interventions		 	 	
Repair during initial LC 		85	 			17.0
Relaparotomy 136	 		27.2
with repair 		56	 			11.2
without repair 		80	 		16.0
Percutaneous drainage 		80	 		16.0

Non-surgical	interventions		 	 	
ERCP stent/papillotomy 104	 	20.8
PTC/D* 		24	 			4.8	 	

Time from injury to referral to a tertiary centre, 
median (range), days 		19	(0	–	4612)	 	
   
* Percutaneous transhepatic cholangiography/ dilation
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Three hundred and thirty-nine patients (67.8%) were admitted for treatment, while the 

remaining patients were able to be treated by multiple day-care interventions. The mean 

hospital stay was 10.4 days (table 3). One-third of the patients (n=160) underwent a surgi-

cal procedure as definitive treatment, of whom 151 underwent a surgical reconstruction, and 

9 patients underwent a laparotomy to control bile leakage or to drain abscesses. During the 

study period, an increase was found in the number of performed surgical interventions (30% 

in ’90-’95 versus 39% in ’00-’05, p<0.05). However, during the same period, an increasing 

number of patients with major injury, without previous repair, were referred for treatment 

(41% in ’90-’95 versus 52% in ’00-’05, p<0.05). Patients with a type B injury (n=87) were 

generally treated by endoscopic stent therapy (n=61), while 15 of the 87 patients required 

subsequent surgical repair. In-hospital mortality was 0.4% (n=2), and after a mean follow-up 

of 6.7 ±4.1 years, 42 patients had died (8.4%). In 10 of the 42 patients who died, death was re-

lated to the biliary injury. Six patients died due to biliary peritonitis and related conditions. In 

the remaining 4 patients, death was attributed to persistent biliary obstruction and cirrhosis 

(n=2), duodenal perforation after stent insertion (n=1), and severe cholangitis combined with 

pulmonary co-morbidity (n=1).

survival 

Survival after laparoscopic cholecystectomy

table 3  Outcome of a multidisciplinary treatment in bile duct injury patients

 n=500   % 
   
Final	Treatment	Modality   
Surgery  160	 32.0
Endoscopy  264	 	52.8
Radiological intervention   58	 		11.6
   
Hospital	admissions	per	patient, median (range), days	 					1		(	0-20)	 	
   
Hospital	stay, median (range), days      2.5	(0-249)	 	
   
Mortality   
In Hospital      2	 			0.4
During follow-up, related to bile duct injury    10	 		2.0
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The 10 years survival rate in BDI patients in comparison with the age-matched general Dutch 

population is plotted in f igure 3.The standardized mortality ratio is 1.06 (se=0.16) and not 

significantly different from the Dutch population (p=0.7). When survival between different 

groups of BDI patients is compared, no significant differences were found between patients 

with minor injury or major injury, or between patients with different treatment modalities 

(f igure 4 and 5).

Risk factors for worse survival after BDI are shown in table 4. The unadjusted hazard ratio 

(HR) for death in BDI patients increased significantly with advancing age (HR=1.1, 95% 

confidence interval=1.1-1.2) and male gender (HR=3.1, CI=1.7-5.8). A non-surgical, defini-

tive treatment did have a significant trend for worse survival (HR=2.3, CI=1.0-5.2). In the ad-

justed analysis, the hazard of death was twice as high in male patients (HR 1.9, CI 1.0-3.6) and 

in patients who underwent a repair during the initial cholecystectomy (HR 2.2, CI 1.1-4.3). 

chapter 7

f igure 3  Survival in bile duct injury patients after treatment in a tertiary centre compared to the aged, gender 
and year of birth-matched Dutch population. CI, confidance interval.
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malpractice litigation
Of the 403 patients surveyed for the prevalence of legal activity, 278 patients (69%) returned 

the questionnaire. Fifty-three BDI patients (19%) reported medical litigation after BDI. In 21 

of the 53 patients (40%) the claim was resolved in the patients’ favour through settlement or 

verdict, while in 17 patients the claim was not sustained. In 15 patients the case had not been 

settled at the time of the survey. 

Survival after laparoscopic cholecystectomy

f igure 5 Survival in bile duct injury patients 
with different definitive treatment modalities
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f igure 4  Survival in bile duct injury patients 
with type A injury; cystic duct leakage, type B; 
bile duct leakage, type C; bile duct stricture 
and type D; bile duct transection. 
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table 4  Cox Proportional Hazard analysis of survival in patients with bile duct injury

Factors	 n	 Unadjusted	 P	value*	 Adjusted	†		 P	value
	 	 Hazard	Ratio	 	 Hazard	Ratio	 		 		
	 	 (95% CI)  (95% CI)

Patient	factors         
Age per yearly increase 500	 	1.13	(1.09-1.16)	 <0.01	 	1.12	(1.09-1.16)	 		<0.01
Gender. male‡  166	 3.13	(1.70-5.78) <0.01	 2.01	(1.08-3.76)	 					0.03

Injury		 	 	 	 		 		 	
Minor  136	 -	 	 	 	  
Major 364	 	1.89	(0.84-4.27)	 			0.12	 	 	 	
	     
Characteristics	at	referral	 	 	 	 		 		 	
Moment	of	diagnosis         
In hospital  301	 -	 	 	 	
After discharge  172	 0.52	(0.25-1.06)	 			0.07	 	 	 	
	
Interventions	in	referring	hospital         
Surgical and non-surgical interventions‡  319	 	1.51	(0.76-3.00)	 			0.24	

Surgical	interventions	 	 	 	 	 	 	
Repair during initial LC ‡    85	 	1.84	(0.94-3.59)	 			0.07	 2.12	(1.07-4.21)	 				0.03
Relaparotomy‡  136	 	1.41	(0.75-2.65)	 			0.29	 	 	  
With repair‡     56	 0.90	(0.35-2.29)	 			0.83	
Without repair‡   80	 	1.49	(0.59-3.79)	 			0.40    
 
Non-surgical	interventions	 	 	 	 	 	  
ERCP stent/papillotomy‡	 	104	 0.75	(0.34-1.69)	 			0.49	
PTC/D‡	 			24	 	1.76	(0.54-5.68)	 			0.35    
 
Definitive	Treatment	 	 	 	 		 		 	
Surgical  160	 -	 	 	 	
Non-surgical 340	 2.28	(1.01-5.15)	 			0.05	 	   
 
* p value of log-rank test.
† p value of remaining significant independent variables after multivariate Cox regression analysis.
‡ The hazard ratio for this variable was compared with patients who were negative for this variable 
CI, confidence interval.
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discussion

The number of referred patients with BDI to our centre has increased substancially over the 

last 15 years. Around 40 to 45 BDI patients are referred annually, with a majority of patients 

suffering from major injury after an elective LC. Taking into account that 15,000 LCs are per-

formed each year in the Netherlands, 0.3% of the LC patients are referred to our centre for the 

treatment of BDI. This shows that the minimum incidence of BDI in the Netherlands is 0.3%, 

which suggests a higher incidence of BDI in the Netherlands than the 0.3 - 0.5% reported in 

previous studies.24-26 BDI is a burden, both in terms of health and of finance, as illustrated by 

the severe long-term morbidity in BDI patients and high rates of litigation claims.2, 19, 20 The 

long-term detrimental effect of BDI on quality of life is illustrated by studies from Europe and 

the United States.2, 3 The present study shows that the detection and treatment of BDI patients 

is a concern for generalists and specialists. The detrimental effect of BDI on survival can be 

decreased if BDI patients are referred to a specialized centre and are treated by a multidiscipli-

nary team. 

The present study describes the referral pattern of 500 BDI patients treated in our centre. 

Two-thirds of the patients underwent a therapeutical intervention in the initial hospital. Of 

the 136 patients suffering from a minor injury (cystic duct leakage), 32 patients (24%) still 

underwent a relaparotomy in the referring centre only for drainage. Adequate assessment 

before surgery by means of cholangiography (MRCP, ERCP, or PTC) could have prevented 

relaparotomy, as cystic duct leakage can successfully be managed by endoscopic stenting in 

more than 97% of the patients.18 Of interest in the referral pattern of BDI patients is the dif-

ference in referral rate to the departments of surgery, gastroenterology, and radiology, and the 

definitive treatment by these departments. This is the first study illustrating that in a relatively 

high percentage of patients, therapeutical strategy changes as a result of a multidisciplinary 

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

treatment modalities are discussed by a team of surgeons, gastroenterologists, and radiolo-

gists. Referral rates between departments ranging from 7% to 40% result in an optimal treat-

ment strategy with a definitive non-surgical treatment in two-thirds of the BDI patients.

In the present series, the 10 years survival in BDI patients was 88%. Survival in BDI patients 

treated in a tertiary centre is not significantly worse compared to the general Dutch popula-

tion. It is noticeable that no significant difference was found in survival between patients with 

minor and major injury, probably because patients referred for treatment of a minor injury 

are a select group of patients who sustained severe morbidity due to persistent bile leakage. 

Survival after laparoscopic cholecystectomy
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Multivariate analysis showed that male patients and patients who underwent a repair during 

the initial cholecystectomy have a nearly two-fold higher risk of dying within 10 years after 

the occurrence of BDI compared to the other BDI patients. These findings correspond to the 

previously mentioned study by Flum et al.12 This might be explained by the fact that co-mor-

bidity is generally higher in male patients undergoing cholecystectomy and that initial repair 

is generally performed by inexperienced surgeons. The initial repair in acute setting, possible 

inflammation and non-dilated bile ducts complicate the procedure. 

The study by Flum et al. demonstrated the dramatic impact of BDI on survival in the United 

States. In a patient cohort of 576 BDI patients with an age less than 65 years old, the 10 years 

survival was less than 50%. This is in sharp contrast with the 10 years survival in the present 

series. Although it is known that survival is worse in population-based studies compared to 

single institution studies, these discrepant findings in survival of BDI patients are of interest. 

The limitation of the present study is the selection of patients who were referred for special-

ized treatment; therefore patients who died before referral were automatically excluded. 

However, Flum and colleagues defined BDI patients as patients who underwent LC and a 

repair procedure within one year, therefore BDI patients treated by gastroenterologists and 

interventional radiologists were excluded. As BDI requires a multidisciplinary approach, the 

selected patients in that study did not represent a general population of BDI patients. Sec-

ondly, the study showed an 11% death increase in patients who underwent a repair procedure 

by the same surgeon who performed the initial cholecystectomy. In their series, the repair was 

performed in 75% of the cases by the initial surgeon. If general practitioners were to refer BDI 

patients directly to a tertiary centre, this increased mortality could be prevented. The current 

study suggests a positive effect of a multidisciplinary approach in treating BDI by different 

specialists in the hepatobiliary field. 

This study illustrates the plausible involvement of general practitioners in the initial detection 

of BDI. In the present series, more than one-third of the patients are discharged from hospital 

without BDI being noticed or suspected. Due to changes in healthcare policy, LC procedures 

are more often performed in a day-care setting.27 This might improve patient satisfaction 

and reduce costs; however, the detection of possible BDI has consequently become a matter 

of concern for surgeons as well as for other physicians. The detrimental effect caused by late 

diagnosis of BDI on patient morbidity and treatment outcome has been shown in previ-

ous studies.20, 28 Surgeons should always be aware of this potential harm when discharging 

patients after LC. Physicians confronted with patients after cholecystectomy with persistent 

vague abdominal symptoms lasting longer than 48 hours should always bear BDI in mind as a 

chapter 7

proefschrift	Philip	DEF18-feb.in121			121 2/22/08			11:00:47	AM



122

potential diagnosis. In a later phase, jaundice and persistent fever are more specific symptoms 

for BDI. Early referral to the initial hospital after physical examination is indicated as labora-

tory tests combined with an ultra-sound scan can easily exclude biliary injury. Direct referral 

of BDI patients by a general practitioner to a tertiary centre could improve early diagnoses, 

optimal treatment and patient satisfaction.29 This could improve patients’ quality of life and 

might therefore prevent a malpractice litigation claim.

Malpractice litigation is less common in most European countries compared to American 

countries; nevertheless the introduction of LC and the increase of BDI has certainly influ-

enced the number of litigation claims. The present survey among BDI patients showed that 

19% of the patients were involved in litigation. This rate is probably an underestimation due 

to deceased patients or patients afraid of affecting their case and therefore not reporting litiga-

tion. Nineteen per cent is lower than the 30% described in an American series of BDI patients 

who all underwent a surgical repair.30 Nevertheless, a substantial number of BDI patients will 

demand legal justification for the experienced morbidity, both in America and in Europe. 

Kern et al. estimated that the costs from litigation in the United States may range from $40 

million to $100 million annually.19 The economic impact of BDI on the healthcare system was 

shown by Savader et al.20 They estimated a 4- to 26-fold cost increase for the American society 

when BDI patients are compared with patients without BDI. This estimation was performed 

on the basis of the complete departmental and hospital billing records of each patient treated 

for BDI. The additional costs made by general practitioners and by litigation were not in-

cluded, whereas the present study emphasises the impact of BDI on both.

In conclusion, the introduction of LC for gall bladder disease has resulted in an increase in 

BDI. Due to changes in healthcare policy, performance of LC in a short-stay setting, and 

changes in the treatment of BDI, specialists and general practitioners are potentially con-

fronted with this severe surgical complication. BDI is a serious healthcare problem with an 

important socio-economic impact illustrated by increased morbidity, poor long-term quality 

of life, high costs, and high rates of litigation claims. However, the detrimental effect of BDI 

on survival can be prevented by a multidisciplinary approach of gastroenterologists, radiolo-

gists and surgeons.
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summary

Bile duct injury (BDI) is associated with increased morbidity and poor survival. The aim of 

the present study was to compare quality of life (QoL) between BDI patients and patients 

without injury after laparoscopic cholecystectomy. Risk factors for poor QoL were deter-

mined.

In March 2005 a survey was performed in 403 eligible BDI patients who were referred to a ter-

tiary centre for multidisciplinary treatment by gastroenterologists, radiologists and surgeons. 

A longitudinal QoL study was performed to determine changes in outcome after a mean of 

5.5 and 11 years follow-up. 

278 of the eligible 403 BDI patients (69%) responded to the survey after a mean follow-up of 

5.9 years. The QoL outcome of injured patients were significantly lower in 3 of the 8 domains 

compared to patients who underwent cholecystectomy without an injury (p<0.05). In 7 of the 

8 QoL domains, injured patients scored significantly worse than the healthy population norms 

(p<0.05). No improvement in QoL was found after another 5.5 years of follow-up. 

Clinical characteristics such as the type of injury and type of treatment did not affect out-

come. Nineteen percent of the patients (n=53) filed a malpractice claim after BDI. These pa-

tients reported better QoL (effect size = 0.6, p = 0.02) if the claim was resolved in their favour 

compared to patients whose claim was rejected.

Bile duct injury has a detrimental effect on long-term quality of life. Quality of life in bile duct 

injury patients is poor and does not improve during follow-up.
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introduction

Bile duct injury (BDI) after laparoscopic cholecystectomy (LC) causes a major problem in 

current surgical practice. BDI is associated with reduced survival and increased morbidity.1 

Currently, the incidence of BDI ranges from 0,5 to 1,4%,2-4 depending on the criteria used to 

define injury. Measures to prevent and recognise BDI are outlined in many publications and 

several authors report the optimal treatment strategy and short- and long-term outcome.5-9 

The success of treatment by gastroenterologists, intervention radiologists and surgeons is 

described in terms of morbidity, mortality and costs and, more recently, also in quality of life 

(QoL).10-12 It is however remarkable that the various studies throw up discrepant findings. The 

results of these studies probably differed due to differences in type of treatment, duration of 

follow-up and patient population. Moreover, the sample sizes of patients were relatively lim-

ited and only a single assessment of QoL in time was performed. Generic instruments for QoL 

assessment were used in these studies, and the assessment of specific changes due to the gas-

trointestinal disorders could therefore not be performed. A disease-specific instrument could 

identify physical, emotional and social dysfunction related to the gastrointestinal complication 

and its treatment.

Considering the above-mentioned limitations and discrepant outcome, the present study is 

conducted to answer the question: Does BDI has a detrimental effect on long-term QoL in 

patients who underwent a multidisciplinary treatment with good functional outcome? There-

fore, long-term generic and disease-specific QoL will be assessed in a large number of BDI 

patients treated by gastroenterologists, intervention radiologists and surgeons. The outcome 

will be compared with control data from patients who underwent an uneventful LC and from 

the general Dutch population. In addition, to examine the extent to which QoL changes over 

time, a longitudinal study in a subgroup of BDI patients will be performed. A regression 

analysis will reveal the risk factors for poor outcome, and finally the influence of the verdict of 

a malpractice claim was determined in patients who filed a claim after the occurrence of BDI. 

patients and methods

patients
Between January 1990 and March 2005, 462 BDI patients were referred to the Academic Medi-

cal Center for multidisciplinary treatment, and data were collected in a prospective database. 

Four hundred and three eligible participants took part in this survey. Of the 462 patients, 

deceased patients (n=39), patients lost in follow-up (n=14) and patients who returned to the 
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country of origin (n=6) were excluded from participation. BDI-related death in these series 

was 2.0%.13 

Two groups of BDI patients were composed; a total group of patients with BDI and a sub-

group of BDI patients (n=50) in whom generic QoL had been assessed 5.5 years earlier.10 In 

this subgroup, QoL was assessed after a mean of 5.5 years and 11 years of follow-up.

QoL data for the control group were collected from patients who were matched by age, gender 

and duration of follow-up, and underwent LC in the Academic Medical Center without the 

occurrence of an injury. QoL data from a healthy population were obtained from the general 

Dutch population norms.14 The AMC Medical Ethical Committee approved the study and all 

participants were informed as to the nature and purpose of the study and gave their consent 

to participate.

clinical data
Patients’ medical charts were reviewed to analyse operation reports and clinical data. Data 

included type of operation, time of diagnosis, type of injury according to the Amsterdam clas-

sification15 and therapeutic interventions, both from the referring centre and from the AMC. 

Clinical findings in BDI patients were obtained through outpatient records and contacting 

each patient’s general practitioner when no recent outpatient contact was available. 

generic health-related quality of life
Generic health-related quality of life was assessed with the 36-Item Short-Form Health Survey 

(SF-36).16 The SF-36 is a validated instrument used in most of the previous studies on QoL in 

BDI patients.10-12 The SF-36 contains 36 items from 8 domains: physical functioning, role-

physical, bodily pain, general health, vitality, social functioning, role-emotional, and mental 

health. The 8 domains of the SF-36 can be summarized into two core dimensions, a physi-

cal component score (PCS) and a mental component score (MCS).17 A higher score on the 

domains or component scores represents a better QoL. 

disease-specif ic quality of life
Disease-specific QoL was assessed using the Gastrointestinal Quality of Life Index (GiQLi). 

The GiQLi was developed as an instrument to be used specifically with patients with gastroin-

testinal disorders.18 The items are scored on a five-point Likert scale and the total score ranges 

from 0 to 144, with a higher score representing a better QoL. The five domains of the GiQLi 

are gastrointestinal symptoms, physical functioning, social functioning, emotional function-

ing, and treatment-related stress. The total GiQLi score is the sum score of the 5 domains. In 

both QoL questionnaires, the questions focused on the previous 2 weeks.  
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malpractice litigation
To evaluate malpractice litigation in BDI patients, two additional questions were asked. The 

first question asked whether the patient was currently involved in a malpractice litigation 

procedure, or had been in the past. The second question asked if the outcome of the verdict 

had been in the patient’s favour. The questionnaires were sent by mail and a reminder was sent 

to patients who did not respond. After four weeks, patients who had not yet responded were 

contacted by telephone.  

data analysis 
Data analyses were performed using SPSS® software (SPSS, Chicago, Illinois, USA). Compari-

son of clinical characteristics between responders, non-responders and controls was done us-

ing the Chi-square test, Fisher exact test, Mann-Whitney U test, and the Student’s t-test when 

appropriate. 

QoL outcome in BDI patients and controls were compared using Student’s t-tests. To deter-

mine the magnitude of the differences in means between BDI patients and controls, effect 

sizes (ES) were calculated. The ES is equal to the difference in mean scores of the two groups, 

divided by the standard deviation of the control group. Cohen interpreted ESs as trivial 

(<0.2), small (0.2-0.49), moderate (0.5-0.79) or large (>0.8).19 A recent systematic review 

based on 38 studies indicated a ‘remarkable universality‘ among estimates of clinical signifi-

cance that centred around an ES of 0.5 on quality of life measures used in chronic disease 

patients.20 Sloan et al. argue that in the absence of specific information, a 0.5 effect size is a 

conservative estimate that is likely to be clinically meaningful.21 Bivariate correlations were 

calculated to identify associations between the type of injury, type of treatment, duration of 

treatment and QoL outcome. To determine if the type of injury, type of treatment, duration 

of treatment or involvement in malpractice litigation were associated with a clinical relevant 

reduction (ES>0.5) in outcome, univariate analysis was performed using a binary logistic re-

gression. A Wilcoxon signed rank test was used in the longitudinal analysis to compare generic 

QoL scores over time. Summary statistics are presented as mean ±SD and a p value < .05 was 

considered statistically significant.  
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proefschrift	Philip	DEF18-feb.in132			132 2/22/08			11:00:49	AM



133chapter 8

table 1  Patient Characteristics

 BDI patients   Controls¦ 

 
 QoL assessment‡ Subgroup§ 
   
Total n=278   % n=50  % n=80    % 

Gender, female 190	 68.3	 38	 	76	 56	 		70	
         
Age	at	cholecystectomy	(Years)	 	 	 	 	 	 	 	 	
Mean   50	 	 44*  49	  
Range    16-87	 	 	16-68	 	 	33-69		
         
Duration	of	follow-up	(years)	 	 	 	 	 	 	 	 	
Mean     5.9	 	 	11*    6.3  
Range     0.2-14	 	 		5-14	 	 			5-7	 	
         
Type	of	initial	operation	 	 	 	 	 	 	 	 	
Open procedure   24	 			8.6	 	 	3	 			6	 -	  
Laparoscopic procedure 254	 	91.4	 	47	 94	 80	 100	

Moment	of	diagnosis	 	 	 	 	 	 	 	 	
Peroperative   54	 	19.4	 		9	 	18  
In hospital  120	 	43.1	 	25	 	50  
After discharge  104	 	37.4	 	16	 	32	     

Type	of	injury	 	 	 	 	 	 	 	 	
A, cystic duct leakage    69	 	24.8	 	17	 	34  
B, bile duct leakage   48	 		17.2	 			7	 	14  
C, bile duct stricture   30	 	10.8	 			8	 	16  
D, complete transection  131	 	47.1	 	18	 	36	     

Interventions	referring	hospital	 	 	 	 	 	 	 	 	
Initial repair   45	 16.2	 6	 	12	  
Repair during relaparotomy   33	 		11.9	 8	 	16    

Definitive	treatment		 	 	 	 	 	 	 	 	
Reconstructive Surgery  103	 	37.1	 16	 	32  
Endoscopic therapy 130	 	46.7	 30	 60  
Radiological Intervention   45	 	16.2	 4	 			8	 	 	   
       
* Chi-square or Fisher’s exact p value < .01 between subgroup and other groups. ‡ QoL assessment was 
performed in 278 bile duct injury patients § A subgroup consists of 50 patients in whom SF-36 outcome 
was assessed 66 months earlier ¦ A control group of 80 patients who underwent laparoscopic 
cholecystectomy in the AMC, without the occurrence of bile duct injury. 
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results 

patients 
Of 403 eligible patients for survey, 278 (69%) responded to the questionnaire. No significant 

differences were found between responders and non-responders in terms of age, gender, or 

type of initial operation. Responders suffered significantly more from type D injury compared 

to non-responders (48% versus 35%, p=0.035). Among the responders, 103 patients (37%) 

underwent reconstructive surgery, 130 patients (47%) were treated by endoscopic therapy, 

and 45 patients (16%) were treated by radiological intervention. A matched control group was 

conducted from 114 patients who underwent LC without the occurrence of BDI. The response 

rate in the control group was 70% (n=80). No significant differences were found between BDI 

patients and controls in age, gender, and duration of follow-up (table 1).

In 50 patients a longitudinal study on QoL was performed. SF-36 scores from this subgroup 

had been previously assessed.10 The subgroup for the longitudinal study did not differ from 

the total group of BDI patients in terms of gender, type of injury and type of treatment (Table 

1), although a significant difference was found in age at the cholecystectomy and duration of 

follow-up. 

generic quality of life
The domain and component scores of SF-36 after a mean of 5.9±3.8 years following BDI are 

summarized in table 2. Compared to the patients without an injury, the scores of patients 

with an injury were significantly lower in the following 3 domains: vitality, social function-

ing, and the role-emotional domain. According to Cohen, the effect sizes were trivial to small 

and ranged from 0.11 to 0.30. Compared to the patients without an injury, the MCS of BDI 

patients was significantly lower (p =0.01, ES 0.29).

Compared to the norms of the general Dutch population, the scores of patients with an injury 

were significantly lower in all domains, with the exception of bodily pain. The magnitude of 

the differences in mean scores is primarily small (range 0.12- 0.34), with the exception of the 

moderate effect size of the domain vitality (ES=0.52). Compared to the norms of the 

general Dutch population, the PCS and MCS of patients with an injury were significantly 

lower (p<0.01, ES=0.27 and 0.38 respectively).

Quality of Life
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table 2  SF-36 scores for bile duct injury patients and patients after a laparoscopic cholecystectomy with-
out injury and general population norms

	 Injury	 No	injury	 	 General	
	    Population
	 	 	 	 Norms    

 n=278 n=80 ES1   ES2

SF-36	domain	scores	 	 	 	 	 		
Physical functioning 72	±	28	 75	±	29	 0.11	a	 77	±	23	 0.20	b*

Role functioning 58	±	45	 68	±	41	 0.23 b	 71	±	39	 0.31	b*

Bodily pain 68	±	28	 74	±	23	 0.22	b	 71	±	24	 0.12	a 	
General Health 58	±	24	 64	±	22	 0.26	b	 65	±	20	 0.32	b*

Vitality 58	±	23	 64	±	22	 0.27	b†	 69	±	19	 0.52	c*

Social Functioning 74	±	29	 82	±	24	 0.30	b†	 83	±	23	 0.34	b*

Role-emotional 71	±	42	 80	±	37	 0.23	b†	 82	±	32	 0.29 b*

Mental Health 72	±	20	 76	±	18	 0.21	b	 76	±	18	 0.21	b*

       
SF-36	component	scores	 	 	 	 	 		
PCS 44	±	12	 46	±	11	 0.17	a	 47	±	10	 0.27	b*

MCS 47	±	11	 50	±	10	 0.29	b†	 51	±	10	 0.38	b*

       
Mean values and standard deviation are shown. ES1 –effect size between injured and non-injured group.
ES2 –effect size between injured group and General Population norms. a trivial effect size, b small effect 
size, c moderate effect size according to Cohen.  † p < .05, Student’s t-test injured patients vs patients with-
out injury. * p <. 05, Student’s t-test injured patients vs General Population norms. PCS, physical component 
score; MCS, mental component score.

table 3  Gastrointestinal quality of life in bile duct injury patients and patients after a laparoscopic 
cholecystectomy without injury

 Injury	 No	injury	 ES

 n=278 n=80 
      
Gastrointestinal symptoms 42.2	±	9.2	 44.6	±	9.2	 0.26	a

Physical functioning   11.6	±	5.9	 		15.1	±		4.8	 0.65 b†

Social functioning    7.4	±	3.2	 		8.1	±			2.8	 0.23 a

Emotional functioning   11.4	±	3.6	 	13.0	±		2.2	 0.54 b†

      
Total GiQLi Score  74.7	±	17.6	 83.2	±	14.2	 0.53	b†

      
Mean values and standard deviation are shown. ES – effect size between injured patients and non-injured 
patients.  a small effect, b moderate effect.  † p <. 01, Student’s t-test for injured patients vs patients without injury
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disease-specif ic quality of life
The GiQLi scores are shown in table 3. Scores from BDI patients after a mean follow-up of 

5.9±3.8 years is compared to patients without an injury. Compared to the patients without an 

injury, the scores of BDI patients were significantly lower in the following 2 domains: physical 

functioning and emotional functioning. The effect sizes were small to moderate and ranged 

from 0.23 to 0.65. Compared to the patients without an injury, the total GiQLi score of BDI 

patients was significantly lower (p <.001, ES=0.53).

longitudinal study
The outcome of the longitudinal study of the SF-36 is shown in f igure 1. The scores are shown 

at a mean follow-up of 66 months (range 34-99) (t 1) and at a mean of 132 months (range 

101-166) (t 2) after the cholecystectomy. An increase in score is measured in the following 5 

domains; role functioning, social functioning, mental health, role-emotional, and vitality. A 

decrease in score is measured in the domains bodily pain and general health perceptions. 

After a mean longer follow-up of 5.5 years, no significant differences were found in any of the 

eight domains of the SF-36.   
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f igure 1  Long-term longitudinal quality of life (SF-36) outcome in bile duct injury patients (n=50).
Mean scores with standard error of the mean are shown.

t1, assessment performed after a mean of 66 months (range 34-99) after the injury occurred. 

t2, assessment performed after a mean of 132 months (range 101-166) after the injury occurred. 
There is no significant difference in quality of life scores between t1 and t2 
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healthy population
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quality of life, clinical characteristics, and malpractice litigation.
Bivariate analysis showed no significant association between the type of injury, type of treat-

ment, or duration of treatment and QoL outcome. table 4 shows no significant association 

between a clinical relevant reduction (ES > 0.5) in the scores of PCS, MCS or total GiQli and 

injury characteristics. Neither were significant differences in any separate domain of the SF-36 

or GiQli found according to the type of injury (data not shown). 

Nineteen percent of the BDI patients (53/278) reported that they had filed a malpractice claim 

due to BDI. Involvement in malpractice litigation is significantly associated with a clinically 

relevant reduction in PCS and total GiQLi score (Odds ratio = 2.2, 95% confidence interval 

1.2- 4.1, p=0.014 and OR 2.6, 95% CI 1.4 – 4.9, p<0.01, respectively). The association between 

the outcome of the claim and QoL outcome is illustrated in f igure 2. Higher PCS and MCS 

scores are reported by patients whose the claim was resolved in the patients’ favour through 

settlement or verdict (n=21). A significantly higher total GiQLi score (ES = 0.6, p = 0.02) was 

measured in patients with a favourable claim outcome versus patients whose claim was not 

sustained (n=17). In 15 patients the case had not yet been settled at time of the survey. 

chapter 8

f igure 2  Quality of life scores and the outcome of the claim in bile duct injury patients. 
Mean values and standard deviation are shown. Mann-Whitney U test, *p = 0.03
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table 4  Injury characteristics and malpractice litigation associated with a clinically relevant reduction 
in quality of life. 

Quality	of	Life
Component	scores	 PCS	 	 MCS	 	 GiQli 
 
 OR	 (95%	CI)	 OR	 (95%	CI)	 OR	 (95%	CI)

Type	of	Injury	 	 	 	 	 	 	
A, cystic duct leakage (n=69) (-)	 	 (-)	 	 (-)	
B, common bile duct leakage (n=48) 0.47	 (0.19	–	1.14)	 0.84	 (0.38	–	1.90)	 0.76	 (0.35	–	1.64)
C, common bile duct stricture (n=30) 0.57	 (0.21	–	1.53)	  1.08	 (0.44	–	2.66)	  1.12	 (0.47	–	2.69)
D, bile duct transection (n=131) 0.88	 (0.47	–	1.65)	  1.05	 (0.56	–	1.96)	  1.03	 (0.57	–	1.86)
        
Type	of	Treatment	 	 	 	 	 	 	 	
Endoscopic therapy (n=130) (-)	 	 (-)	 	 (-)	
Radiological intervention (n=45)  1.08	 (0.51	–	2.31)	 0.84	 (0.40	–	1.77)	 0.97	 (0.49	–	1.94)
Reconstructive Surgery (n=103)  1.17	 (0.66	–	2.09)	  1.19	 (0.69	–	2.07)	  1.30	 (0.77	–	2.21)
        
Duration	of	Treatment	 	 	 	 	 	 	 	
< median, 111 days (n=138) (-)	 	 (-)	 	 (-)	
> median, 111 days (n=142) 0.86	 (0.51	–	1.47)	  1.07	 (0.64	–	1.78)	  1.01	 (0.62	–	1.66)
        
Malpractice	litigation	 	 	 	 	 	 	 	
No (n=225) (-)	 	 (-)	 	 (-)	
Yes (n=53)  2.20	 (1.18	–	4.11)	  1.78	 (0.96	–	3.29)	  2.63	 (1.41	–	4.91)

Binary logistic regression analysis to determine association between injury characteristics, malpractice litigation 
and quality of life outcome. Dependant variable: BDI patients in whom a clinically relevant reduction in QoL had 
occurred (ES >0.5) vs. others. OR, odds ratio. CI denotes confidence interval and (-) is the reference variable.
PCS, physical component score; MCS, mental component score; GiQli, gastrointestinal quality of life index
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discussion

The present study shows that BDI has a detrimental effect on long-term QoL outcome. A poor 

generic and disease-specific QoL is measured in BDI patients even after a long-term follow-

up. Additionally, this study emphasized in a longitudinal analysis that QoL does not improve 

over time. No significant association was found between the type of injury, the type of treat-

ment, duration of treatment, and physical and mental wellbeing. A binary regression analysis 

showed a clinically relevant reduction in QoL in patients involved in malpractice litigation. 

When the verdict of the malpractice claim is in the patient’s favour, disease-specific QoL 

turned out to be significantly better. These findings are evidenced by the outcome of generic 

and disease-specific QoL survey in a large series of BDI patients compared with patients who 

underwent LC without the occurrence of an injury. Although the functional outcome after 

treatment for BDI in a specialized centre is good, the long-term outcome perceived by BDI 

patients remains remarkably poor.    

During the last several years, research on QoL in surgical practice has been of increasing inter-

est.22-24 Specific interest in QoL outcome after BDI was initiated at our outpatient clinic where 

patients who had been treated for BDI reported many undefined abdominal complaints, 

whereas objective symptoms of recurrent jaundice or cholangitis could be demonstrated 

in only a few patients. Patients were still preoccupied with the unexpected course after the 

removal of the gall bladder. Patients were disappointed by the prolonged hospital stay, the 

occasionally delayed diagnosis, the additional invasive interventions or even relaparotomy in 

worst cases. Boerma et al.10 first addressed the issue of poor QoL after BDI. After this publica-

tion, several other studies were performed and discrepant results were published.11, 12, 25 

The findings in the present study are in contrast to the results of two previous reports. Melton 

et al.25 and Sarmiento et al.12 found no impairment in generic QoL outcome in patients who 

underwent a surgical repair for BDI compared to patients who underwent an LC without the 

occurrence of an injury. In the first study, a questionnaire was used primarily designed for 

cancer patients. A poor QoL outcome in BDI patients was found on a psychological dimen-

sion, however no physical impairment was found compared to patients who underwent an LC 

without injury. Sarmiento et al.12 assessed QoL with the SF-36 in 45 surgically-treated patients. 

After a mean follow-up of 8.4 years, no significant difference was found in the 8 domains 

compared to the patients without an injury. Both studies assessed QoL in patients after a 

surgical repair; however, the present study shows that surgically-treated patients do not report 

a better QoL. Moore et al.11 showed similar results to the present findings. In their study, the 

SF-36 was used to measure QoL in 50 BDI patients after different treatments. A poor QoL 

outcome in BDI patients was found and these results did not demonstrate a difference in the 
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QoL outcome depending on the duration of treatment or type of injury.  

The methods to assess QoL outcome in BDI patients varied in the previous studies. Different 

QoL instruments were used to question patients. Generic QoL instruments, such as the SF-36, 

are designed to be applicable across a wide range of diseases, treatments and various groups of 

patients. As a result, the outcome is affected by many factors unrelated to the primary focus, 

e.g. BDI. The additional value of the GiQLi questionnaire compared with the SF-36 is the 

assessment of disease-specific items about gastrointestinal disorders. As well as the method 

used to assess QoL, the interpretation of the outcome is also important, e.g. a statistically sig-

nificant difference between patient groups might not be clinically relevant.20, 26 Therefore the 

present study shows the effect size of BDI on QoL outcome, because an effect size >0.5 is more 

clinically relevant than a difference of p <0.05.20 The SF-36 showed primarily small effect sizes 

on the long-term effect of BDI on the physical and mental domains. However. the moder-

ate effect on the vitality domain reflects the patient’s condition after BDI. The GiQLi made it 

possible to measure specific symptoms related to the gastrointestinal tract. Although a small 

effect of BDI on the domain of gastrointestinal symptoms is shown, an effect size larger than 

0.5 is measured on the domains of the physical and emotional-functioning. These effect sizes 

illustrate the detrimental effect of BDI on the long-term QoL in these patients. The longitudi-

nal study in the present study showed no improvement in generic QoL after 5.5 more years of 

follow-up. Although it was suspected that after a longer duration of follow-up the psychologi-

cal impact of the unexpected complication would have worn off, the present study does not 

provide evidence for this hypothesis.12

The finding that the type of injury, duration and type of treatment do not affect QoL outcome 

is noteworthy. This finding corresponds to previous studies.10-12, 25 The poor QoL reported by 

patients with cystic duct leakage is probably caused by a selection of the most severe cases. In 

our series. a quarter of the referred BDI patients suffers from this ‘minor‘ type of injury which 

is associated with severe morbidity and even mortality.13 

Other factors probably contribute more to the QoL outcome than the clinical parameters. 

Socio-demographic and psychosocial factors might play an important role in QoL. In line 

with Moore et al.11, the present results found a negative association between the involvement 

in malpractice litigation and QoL outcome. Although medical litigation is less common in 

the Netherlands than in the United States, it mostly occurs in surgical practice.27, 28 In the 

present series, 19% of the patients reported malpractice litigation in combination with a 

worse QoL score. 

We previously identified factors predictive for malpractice litigation after BDI in patients 

referred to a tertiary centre. Younger patients are more likely to file a claim, as well as patients 

with more severe injuries who undergo reconstructive surgery. Also patients who were em-
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ployed at the time of LC and were subject to working disability longer than a year filed a malprac-

tice claim significantly more often. A multivariate analysis showed that patients who suffered a 

complete transection of the common bile duct are seven times more likely to sue the surgeon or the 

associated hospital compared to other BDI patients.29

Also significant are the higher QoL scores in patients whose legal case was resolved in their favour 

through settlement or verdicts compared to patients whose claim was not sustained. This could well 

reflect the patient’s need for justification after the unexpected course following the laparoscopic 

cholecystectomy.  

Although the present study assessed QoL in the largest series of BDI patients to date, three main 

limitations merit attention. Baseline data were unavailable from BDI patients. The iatrogenic 

cause and the low incidence of this complication hinder prospective data assessment. Secondly, 

the present study assessed QoL at a single moment after a variable interval since cholecystectomy. 

The analyses did not show significant variation in outcome over time, indicating that this interval 

did not affect the present findings. Finally, the control group consisted of patients who underwent 

uncomplicated LC in a tertiary setting. Although it could be suggested that QoL in these patients is 

different from BDI patients referred from all over the Netherlands, one could only speculate about 

the possible effect of this geographical difference between cases and controls.     

In conclusion, BDI is not only associated with impaired survival and morbidity. Results of this 

study confirm the impaired long-term QoL outcome in BDI patients. These findings represent our 

experience at the outpatient clinic; the undefined abdominal complaints reflect the physical and 

mental impact of an iatrogenic disease. 
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summary

Bile duct injury (BDI) after laparoscopic cholecystectomy is associated with increased mor-

bidity, reduced survival and poor long-term quality of life (QoL). Clinical characteristics, such 

as the severity of injury, is not associated with  worse QoL outcome. It is suggested that QoL 

is better explained by socio-demographic and psychosocial factors. The aim was to determine 

the extent to which injury-related factors, and socio-demographic and psychosocial factors 

explain QoL in BDI patients. 

Between 1990 and March 2005, 462 patients were referred to our centre for the treatment of 

BDI. Of the 403 eligible patients, 261 (65%) returned a questionnaire with items about legal 

activity, emotional instability, and health locus of control. Clinical data and socio-demograph-

ic characteristics were extracted from patients’ charts. 

Long term QoL in BDI patients is poor. After a mean follow-up of 5.9±3.8 years, 163 pa-

tients (62.4%) reported that they currently suffer from symptoms that patients link with the 

injury. QoL is partly explained by factors related to the injury, but more by older age, more 

self-reported symptomatology, increased co-morbidity, involvement in litigation, emotional 

instability, and a belief in loss of control over health. 

BDI patients report many symptoms they link to the injury, and believe they have lost control 

over their health. Surgeons confronted with BDI patients should be aware of the psychologi-

cal burden of this iatrogenic disease and could consider additional counselling to reduce the 

detrimental effect on long-term quality of life.
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introduction

Bile duct injury (BDI) is one of the most serious complications following laparoscopic 

cholecystectomy (LC). BDI is associated with increased morbidity, reduced survival, and 

poor long-term quality of life (QoL).1, 2 Various studies assessed QoL in patients treated for 

BDI.2-5 Although these studies reported discrepant findings on QoL outcome, in most of these 

studies QoL outcome was not influenced by the severity of the injury, the type of treatment, 

or the duration of treatment.3-5 These findings are of interest as they suggest that QoL in 

BDI patients is only partly explained by the injury itself, and more by other factors. Previous 

studies on QoL in BDI patients, however, primarily focused on injury-related factors and QoL 

outcome. Therefore, research on socio-demographic and psychosocial variables might reveal 

an explanation for the poor QoL outcome in BDI patients. 

The association between socio-demographic and psychosocial factors on the one hand, and 

QoL on the other, has been found in other populations.6-12 Besides socio-demographic factors, 

psychosocial factors contribute to QoL outcome. Previous studies showed the association be-

tween legal activity and poor QoL; although it is not known if poor QoL leads to legal activity 

or vice versa.3, 5 Emotional instability is a personality trait. Previous studies demonstrated that 

a high score on emotional instability is related to poorer QoL in a range of disease popula-

tions, including those with cancer and cardiac diseases. 8, 9 No previous studies examined the 

association between emotional instability and QoL in patients with an iatrogenic disease. A 

patient’s belief in loss of control over the disease is another psychological factor that may be 

relevant to QoL outcome.13 The purpose of the present study was to determine the extent 

to which bile duct injury, and socio-demographic and psychosocial factors (i.e. legal activ-

ity, emotional instability, loss of control control, and illness perception) explain QoL in BDI 

patients. The outcome of this study can be used to improve QoL in BDI patients. 

Socio-demographic and psychosocial factorsa
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patients and methods

patients
Surviving patients (n=423), referred to the Academic Medical Centre between 1990 and 

March 2005 for treatment of BDI were considered eligible for the present study. Question-

naires were sent by mail and a reminder was sent to patients who did not respond. After four 

weeks, patients who had not yet responded were contacted by phone. The survey was ap-

proved by the AMC Medical Ethical Committee and all participants were informed as to the 

nature and purpose of the study and gave their consent to participate.

health-related quality of life 

Quality of Life is the outcome in the analysis of the present study. Generic health-related qual-

ity of life was assessed using the 36-Item Short-Form Health Survey (SF-36).14 The SF-36 is a 

validated instrument used in most of the previous studies on QoL in BDI patients.2-4 The de-

pendent outcome is the physical component score (PCS) and mental component score (MCS) 

from the SF-36. The PCS and MCS scores reflect a patient’s overall physical and mental health 

status, respectively. Higher scores indicate a better QoL. Disease-specific quality of life was as-

sessed using the Gastrointestinal Quality of Life Index (GiQLi).15 The GiQLi was developed by 

Eypasch and colleagues as an instrument for use with specifically patients with gastrointestinal 

disorders. The instrument is validated and contains 36 items.The total GiQLi score reflects a 

patient’s health status based on gastrointestinal disorders.  

symptomatology and co-morbidity 
Symptomatology was surveyed through a list of 13 symptoms from the identity scale of the 

Illness Perception Questionnaire Revised.16 Five symptoms relevant for BDI patients were 

added (i.e. abdominal pain, periodical fever, fullness, and jaundice). Co-morbidity was sur-

veyed through a list of most common diseases (i.e. asthma, cardiovascular disease, hyperten-

sion, renal disease, diabetes mellitus, chronic back pain, chronic allergy, health status after a 

cerebrovascular accident, chronic rheumatism, chronic skin disease, or a malignancy). Symp-

tomatology and co-morbidity items employed yes or no response options. Both variables were 

summarized as the total number of reported symptoms and co-morbid diseases respectively. 

socio-demographic and clinical factors 
Medical charts from responding patients were analysed from a prospective database to extract 

socio-demographic and clinical data. Data included age, gender, indication for cholecystecto-
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my, type of initial operation, moment of diagnosis, type of injury according to the Amsterdam 

classification17 and final treatment for BDI. 

psychosocial factors
Legal activity was surveyed by asking patients whether they were or were not involved in 

medical litigation or in a procedure to claim compensation for BDI. Emotional instability was 

assessed using the domain neuroticism of the revised short-scale Eysenck Personality Ques-

tionnaire (EPQ), with a validated Dutch translation.15, 18 Emotional instability was quantified 

using a set of 12 questions, to be answered with a yes or no. The total score ranged from 0 to 

12, with higher scores signifying higher levels of emotional instability. 

The patient’s belief in controlling the disease was assessed by the Health Locus of Control 

(HLOC) questionnaire. The HLOC is a validated instrument consisting of 9 items that were 

combined to form 3 domains.13, 19 An internal locus is defined as the generalized expectancy 

that health outcomes result directly from one’s own behaviour, external locus involves the 

belief that other persons control the outcome, and chance indicates that patients believe that 

nobody is in control and the outcome of the disease is based on chance.

data analysis 
Data analyses were performed using SPSS® software (SPSS, Chicago, Illinois, USA). Bivariate 

correlations were calculated to identify associations between socio-demographic, clinical and 

psychosocial factors, and QoL outcome. To reduce the number of variables, a selection was 

performed via a single variable regression analysis. Variables were selected if p<0.05. A multi-

variate regression analysis was performed by a stepwise selection of variables through forward 

and backward modelling. Since these approaches resulted in similar findings, we will only 

report the data from the backward procedure. The reported R2 can range from 0 to 1 and is an 

indication of the explained variance. If R2 is 1, the variables in the model completely explain 

QoL outcome (100%).  

Socio-demographic and psychosocial factorsa
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results

patient’s characteristics
At the time of the survey, a total of 462 BDI patients were treated in the Academic Medi-

cal Center (AMC) for BDI after cholecystectomy. Deceased patients (n=39), patients lost to 

follow-up (n=14) and patients who returned to their country of origin (n=6) were excluded 

from participation. Four –hundred –and three BDI patients participated in this study of 

whom 65% (n=261) returned a completed questionnaire. Patient characteristics are summa-

rized in table 1. QoL scores and psychosocial characteristics such as legal activity, emotional 

instability and locus of control are summarized in table 2.

self-reported symptomatology and co-morbidity
Self-reported symptomatology and co-morbidity are summarized in table 3. After a mean 

follow-up of 5.9±3.8 years, 163 patients (62.4%) reported currently suffering from symptoms 

that patients link to the injury. Thirteen of the 17 surveyed symptoms were reported by more 

than one fourth of the patients. Tiredness was reported by the majority of the patients (69%), 

while more specific symptoms for BDI, such as fullness (58.6%), periodical fever (in 22.2%) 

and jaundice (in 8.8%) were reported less frequently. One –hundred and fifty-seven patients 

(60.1%) reported one or more co-morbid diseases. Chronic back pain (22.6%) and hyperten-

sion (17.6%) were the most frequently reported co-morbid diseases.

factors associated with quality of life
The results from the univariate and multivariate analysis are summarized in table 4. 

Stepwise regression models show the separate predictors for PCS, MCS and total GiQLi score. 

Worse PCS scores are associated with older age, more symptoms, co-morbidity, low internal 

locus, and high external locus of control. This model explained approximately 50% of the 

variance in PCS (R2 = 0.50). Separate predictors for a lower MCS score included more symp-

toms, a higher level of emotional instability and high external locus of control (R2 = 0.42). 

Finally, the independent predictors for a lower total GiQLi score included a younger age, more 

symptoms, a low internal locus, and a high external locus of control (R2 =0.47).
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table 1  Socio-demographic and clinical characteristics of bile duct injury patients

 n=261 % 
 
Socio-demographic	Characteristics	 	 	 	
Gender, female  175	 67.0	 	
    
Age	at	cholecystectomy	(years)	 	 	 	
Mean, SD  49±15	 	  
    
clinical characteristics
	 	 	 	
Indication	for	Cholecystectomy	 	 	 	
Acute Cholecystitis  28	 	10.7	  
Symptomatic Cholelithiasis 192	 73.6	  
Cholecystits a froid  20	 	 	7.7	  
Chronic Cholecystitis    8	 		3.1	  
Unknown   13	 	 	5.0	 	
	 	 	  
Type	of	injury*	 	 	 	
A, cystic duct leakage  65	 24.9	  
B, common bile duct leakage  39	 	14.9	  
C, stricture or stenosis  32	 	12.3  
D, transected bile duct  125	 	47.9  
    
Treatment	in	AMC	 	 	 	
Reconstructive Surgery 100	 38.3	  
Endoscopic stenting or drainage 120	 46.0	  
Percutaneous drainage   41	 	15.7	  
    
Duration	of	Treatment	(Days)	 	 	 	
Mean, SD 383	±	647   
    
Symptomatology†		 	 	 	
Number of reported symptoms     
Median, range    7	(0-18)   
    
Co	Morbidity†	 	 	 	
Number of reported co-morbid diseases     
Median, range     1	(0-	6)	   
    
* Bergman et al. Gut 1996; 38:141-147
† Listed  in detail in Table 3
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table 2  Quality of life, legal activity and psychosocial characteristics 
of bile duct injury patients. 
 
 n=261 % 

Quality	of	life	 	 	

Physical	component	score   
Mean (SD) 44.3	±	11.7	  
 

Mental	component	score	 	 	
Mean (SD) 46.9	±	10.9	  

Total	GiQLi	score	 	 	
Mean (SD)  74.3	±	17.5	 	

Malpractice	Litigation	 	 	
Number of patients involved  53	 19.9	

Personality	 	 	
Emotional instability. Mean (SD)   4.2	±	3.3	  

Locus	of	Control	Mean	SD	 	 	
Internal    11.9	±	2.9  
External  10.5	±	3.4	  
Chance   11.7	±	2.9	  
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table 3a  Self reported symptomatology in bile duct injury patients  
 
 n=261 %

Symptomatology	 	
Total malaise   91	 	34.9
Abdominal pain  151	 		57.9
Nausea 100	 	38.3
Dyspnea   59	 	22.6
Weight loss   41	 	 15.7
Tiredness 180	 69.0
Periodical Fever    58	 	22.2
Constipation   88	 	33.7
Fullness  153	 	58.6
Headache 108	 	41.4
Gastric pains 107	 		41.0
Sleepless  112	 	42.9
Dizziness   79	 	30.3
Loss of Strength 122	 	46.7
Jaundice   23	 			8.8
Mood changes   89	 	34.1
Weight Gain   74	 	28.4
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table 3b  Self reported co-morbidity in bile duct injury patients  
 
 n=261 %

Co-morbidity	 	
Asthma   30	 		11.5
Cardiovascular disease   23	 			8.8
Hypertension   46	 		17.6
Renal disease     1	 			0.4
Diabetes mellitus    11	 			4.2
Chronic back pain   59	 	22.6
Chronic allergy   24	 			9.2
Cerebrovascular accident     6	 			2.3
Chronic rheumatism   14	 			5.4
Chronic skin disease    13	 			5.0
Malignancy     5	 				1.9
  

proefschrift	Philip	DEF18-feb.in153			153 2/22/08			11:00:54	AM



154 Socio-demographic and psychosocial factorsa

table 4  Quality of life in BDI patients explained by socio-demographic, clinical and psychosocial factors. 
A univariate and multivariate analysis  in 261 patients
        
	 	 PCS	 	 	 MCS	 	 	 GIQLI

	 Single		 	 Multi-	 Single		 	 Multi-	 Single		 	 Multi-
	 variable		 	 variable	 variable		 	 variable	 variable		 	 variable
	 analysis	 	 analysis	 analysis	 	 analysis	 analysis	 	 analysis
          
Socio-demographic	 	 	 	 	 	 	 	 	 	
Age -0.13	 *	 -0.13  †		 (-0.19-	-0.03)	 0.14		*	 -	 	 0.19		†	 0.09	 *			 (0.001-	0.23)
Gender -0.03	 	 	 -0.14	 *	 -	 -0.07    
             
Clinical	 	 	 	 	 	 	 	 	 	 	 	 	
Moment of  Diagnosis 0.08	 	 	 0.00	 	 	 -0.01    
Type of Injury 0.01	 	 	 -0.03	 	 	 -0.03    
Type of Treatment 0.06	 	 	 0.0.05	 	 	 -0.01	    
Symptomatology  -0.58		†	 -0.53		†	 (-1.84-	-1.20)	 -0.54	 †	 -0.37	 †	 (-1.26-	-0.69)	 -0.64	 †	 -0.58		†	 (-2.89-	-2.07)
Co=morbidity -0.45	 †	 -0.26		†	 (-3.45-	-1.57)	 -0.13		*	 -	 	 -0.14		*	 -	  
              
Psychosocial	 	 	 	 	 	 	 	 	 	 	 	 	
Malpractice litigation -0.19		†	 -	 	 -0.11	 	 	 -0.25	 †	 -  
            
Emotional instability -0.22		†	 -	 	 -0.55		†	 -0.37	 †	 (-1.55-	-0.87)	 -0.31		†	 -	  
     
Locus	of	Control             
Internal   0.29		†	 0.12		*	 (0.11-	0.83)	 0.22  †	 -	 	 0.33		†	 0.16	 †	 (0.39-	-1.50)
External -0.23		†	 -0.15		†	 (-0.83-	-0.22)	 -0.14		*	 -0.11		*	 (-0.63-	--0.38)	 -0.16	 *	 -0.14		†	 (-1.15-	-0.22)
Chance 0.01	 	 	 -0.04	 	 	 0.03    
             
Explained variance (R2)   50	%	 	 	 42%	 	 	 47%
     
PCS and MCS are the Physical and Mental Component Scores, respectively. GiQLi is the Gastrointestinal 
Quality of Life Index. Analysis shows standardized betas. Values in parentheses are 95% confidence intervals.
* P<0.05    † P<0.01
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table 4  Quality of life in BDI patients explained by socio-demographic, clinical and psychosocial factors. 
A univariate and multivariate analysis  in 261 patients
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Age -0.13	 *	 -0.13  †		 (-0.19-	-0.03)	 0.14		*	 -	 	 0.19		†	 0.09	 *			 (0.001-	0.23)
Gender -0.03	 	 	 -0.14	 *	 -	 -0.07    
             
Clinical	 	 	 	 	 	 	 	 	 	 	 	 	
Moment of  Diagnosis 0.08	 	 	 0.00	 	 	 -0.01    
Type of Injury 0.01	 	 	 -0.03	 	 	 -0.03    
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Symptomatology  -0.58		†	 -0.53		†	 (-1.84-	-1.20)	 -0.54	 †	 -0.37	 †	 (-1.26-	-0.69)	 -0.64	 †	 -0.58		†	 (-2.89-	-2.07)
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Emotional instability -0.22		†	 -	 	 -0.55		†	 -0.37	 †	 (-1.55-	-0.87)	 -0.31		†	 -	  
     
Locus	of	Control             
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Chance 0.01	 	 	 -0.04	 	 	 0.03    
             
Explained variance (R2)   50	%	 	 	 42%	 	 	 47%
     
PCS and MCS are the Physical and Mental Component Scores, respectively. GiQLi is the Gastrointestinal 
Quality of Life Index. Analysis shows standardized betas. Values in parentheses are 95% confidence intervals.
* P<0.05    † P<0.01
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discussion

Long-term QoL in BDI patients is remarkably poor. The present study showed that QoL is 

not only explained by factors related to the injury. QoL in BDI patients is explained by age, 

increased symptomatology, co-morbidity, emotional instability, belief in control over the 

disease, and illness perception. Almost two-thirds of the BDI patients suffer from symptoms 

that they attribute to the biliary injury 1 to 15 years following BDI. These symptoms are 

abdominal pain, gastric trouble and fullness, which are more likely to be related to the biliary 

injury. However, more general symptoms like tiredness, loss of strength and headache may not 

be related to BDI, and these are reported just as frequently. 

Research into the extent to which clinical, socio-demographic and psychosocial factors explain 

QoL outcome in BDI patients was initiated by the remarkable results of previous studies.2-5 

Contrary to the common-sense assumption that health -related QoL is explained by the sever-

ity of a disease, QoL in BDI patients is not explained by the severity of the injury, nor the type 

and duration of treatment. Although this contradiction was previously shown in other patient 

populations, the present study searched for factors explaining QoL in BDI patients.3, 5, 20 Age 

and gender are associated with QoL in BDI patients, as previously described in other publica-

tions.6, 7 Although it is more to be expected that older age predicts a worse physical health sta-

tus, the finding that a younger age predicts a worse disease-specific QoL is worth mentioning. 

These discrepant findings might be explained by the fact that younger people have more social 

activities and additionally suffer more from gastrointestinal symptoms during such activities. 

Specialists treating young BDI patients should be aware of these complaints and help patients 

in controlling these symptoms. Self-reported symptomatology is the strongest independ-

ent predictor for mental, physical and disease-specific QOL outcome. A bivariate correlation 

between PCS and separate symptoms showed that total malaise, dyspnea, headache and loss of 

strength were associated with worse physical health. Worse mental health was associated with 

weight change, mood change, tiredness and dizziness. Worse total GiQli scores were associ-

ated with more specific symptoms related to the biliary injury: abdominal pain, fullness, loss 

of strength and jaundice. These correlations emphasized the usefulness of a disease-specific 

instrument. While specific symptoms were not associated with the component scores of the 

SF-36, disease-specific symptoms were associated with the GiQli score. 

The association between legal activity and worse QoL outcome confirms the results of previ-

ous studies.3, 5 Although we previously showed that QoL outcome is better in patients whose 

settlement was awarded, the present study can not explain whether poor QoL results in legal 

activity or vice versa. From unpublished data we know that the severity of the injury is associ-

ated with legal activity in BDI patients. Further research on the predicting factors for legal 

Socio-demographic and psychosocial factorsa
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activity in BDI patients is needed to reveal BDI patients’ motives for initiating litigation. 

BDI patients do not have a higher score on emotional instability compared with a healthy 

population. Sanderman et al. published the degree of emotional instability in the Dutch 

population.18 In a healthy control group consisting of 849 Dutch individuals, 64% female with 

a mean age of 48 years, the emotional instability score was 4.1± 3.3. This is similar to the score 

measured in the present series (4.2± 3.3). The present study showed that emotional instability 

is an independent predictor for mental health in BDI patients, but emotional instability does 

not explain the PCS score or the total GiQli sore. This implies that patients with a high degree 

of emotional instability experience poorer mental health, irrespective of the severity of the 

biliary injury. Therefore it is suggested that patients with a high degree of emotional instabil-

ity experience poor mental QoL anyway.8 To improve mental QoL in emotionally instable BDI 

patients, more psychological counselling should be provided. 

In this study we found evidence for the hypothesis that the loss of control over the disease is 

an important psychosocial factor affecting QoL in BDI patients. A generalized expectancy that 

health outcomes do not result from one’s own behaviour, but that of the physician is predic-

tive for poor QoL. This is indicated by a low score on internal locus, and a high score on ex-

ternal locus. It is probably more difficult to cope with biliary injury caused by a surgeon than 

a natural disease with a more gradual presentation. Therefore we believe that the unexpected 

clinical course and the loss of control after BDI partially explain the poor QoL outcome. 

The explained variance in the presented models ranged from 42 to 50%. These percentages, 

while moderate, are substantial for prediction models in QoL research. Nevertheless, QoL in 

BDI patients is not completely explained by the measured socio-demographic and psychoso-

cial variables. Although this study was performed with validated instruments in a large popu-

lation of BDI patients, we were not able to assess all factors explaining QoL in BDI patients. 

In a retrospective study it is not possible to assess data on, for example, the communication 

between the surgeon involved and the BDI patient, and the patient’s expectation regarding the 

outcome of surgery. Preoperative communication involving complete information might limit 

expectations and reduce post-operative disappointment if BDI occurs. 

In summary, specialists involved in the treatment of BDI patients should be aware that al-

though the long-term functional outcome might be good, BDI patients retain many disease-

specific and non-specific symptoms. Generally, BDI patients believe that they have lost control 

over their health, which contributes to the psychological burden of this iatrogenic disease. 

Surgeons, but also other physicians who are confronted with BDI patients, should be aware of 

this psychological burden and could consider additional counselling to reduce the detrimental 

effect of this severe surgical complication on the patient’s long-term quality of life. 
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litiGation claims after Bile duct 
injury caused durinG laparoscopic 
cholecystectomy |  P.R. de Reuver, E.A.J. Rauws, J.S. Laméris, 

M.A.G. Sprangers and D.J. Gouma  |  Nederlands Tijdschrift voor Geneeskunde 2007. 4;151(31):1732-6

summary

It is unknown if the introduction of laparoscopic cholecystectomy (LC) resulted in an increase 

in the incidence of malpractice litigation due to bile duct injury (BDI) in the Netherlands. 

Secondly, no previous research was done on the predicting factors for malpractice litigation by 

BDI patients. The aim of this study was to evaluate the frequencies of medical litigation claims 

initiated by patients referred to a tertiary centre for treatment of BDI after LC. Factors associ-

ated with starting a claim procedure are determined

Between 1991 and January 2006, 500 patients were referred to our centre. 403 patients were 

surveyed by means of a mailed questionnaire. The questionnaire consisted of instruments 

measuring quality of life and 8 additional questions on medical litigation claims and compen-

sation. 

278 patients (69%), a representative cohort of the total series, completed the questionnaire. 

Fifty-three of the 278 patients (19%) reported involvement in a litigation claim. The percent-

age of procedures did not increase over the periods 1991-1995 (19%), 1996-2000 (18%) and 

2001-2005 (20%). Factors associated with starting a claim procedure are: younger age, the 

severity of injury, employment, and the use of social securities. A complete transection of the 

common bile duct is an independent predictive factor for starting a claim procedure (odds 

ratio 7.53, 95% confidence interval 1.85-30.63, p=0.005). 

The number of claim procedures in BDI patients treated in a tertiary centre is 19%. A complete 

transection of the common bile duct is an independent predictive factor for filing a claim.
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introduction

Bile duct injury (BDI) is a severe complication caused during laparoscopic cholecystectomy 

associated with increased morbidity, poor survival and high costs.1 BDI can lead to lifetime 

complaints and long-term impairment of quality of life.2 Adequate diagnosis and optimal 

treatment of BDI patients is essential to improve long-term outcome.3 

Previous publications reported a high incidence of malpractice litigation after BDI.4-6 The 

incidence of malpractice litigation in the United States is higher compared to the Netherlands. 

Since the introduction of LC in the U.S. the incidence has risen to approximately 55%. 

Recently, Hubben and Christiaans published data which showed no spectacular rise in claims 

for medical damages in the Netherlands between 1980 and 2001.7

It is unknown if the introduction of LC, which is associated with a higher risk of BDI, resulted 

in an increase in the incidence of malpractice litigation in the Netherlands. Secondly, no pre-

vious research was done on the predicting factors for malpractice litigation by BDI patients. 

The reason for filing a claim might be the mental and physical damage caused by the biliary 

injury. On the other hand it might well be the denial of the involved surgeon about the injury 

or the lack of good information offered post-operatively that induced litigation.          

The unexpected course during long-term treatment after the complication and possible re-

constructive surgery might be predictive for filing a claim. Loss of income, caused by absence 

through illness, could be a patient’s incentive to demand financial compensation from the 

hospital or their insurer.  

The aim of this study is to assess the incidence of malpractice litigation after BDI in patients 

referred to a tertiary centre, and to determine injury and patient characteristics associated 

with litigation claims after BDI. 

Claims
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patients and methods

Between January 1990 and March 2005, 462 BDI patients were referred to the Academic 

Medical Center for multidisciplinary treatment, and data was collected in a prospective 

database.8 Four hundred and three eligible participants took part in a study on quality of life 

and malpractice litigation in BDI patients. The present study only presents the results from 

the malpractice litigation survey. Deceased patients (n=39), patients lost in follow-up (n=14) 

and patients who returned to the country of origin (n=6) were excluded from participation.  

Patients’ medical charts were reviewed to analyse operation reports and clinical data. Data 

included type of operation, time of diagnosis, type of injury according to the Amsterdam 

classification9 and therapeutic interventions, both from the referring centre and from our 

institution. Clinical findings in BDI patients were obtained through outpatient records and 

contacting each patient’s general practitioner when no recent outpatient contact was available. 

To evaluate malpractice litigation in BDI patients, patients were asked if they were involved 

in a litigation process and, among other things, if they had requested financial compensa-

tion. The questionnaires were sent by mail and a reminder was sent to patients who did not 

respond. After four weeks, patients who had not yet responded were contacted by telephone. 

To determine which variables were significantly associated with involvement in malpractice 

litigation, univariate analysis was first performed using Chi-square tests. To identify independ-

ent predictors, associated variables (p< 0.1) in univariate analysis were subsequently included 

in a stepwise logistic regression analysis. Data analyses were performed using SPSS® software 

(SPSS, Chicago, Illinois, USA). A P value of < 0.05 was considered statistically significant.
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table 1  Patient characteristics 

Factors	 Total		 Surveyed		 Patients	 Univariate		 Multivariate
	 cohort	 Patients		 with	a	claim	 analysis*	 analysis	 	  
        
     Odds ratio†   
 n=500 (%) n=278 (%) n=53 (%) p (95%	CI) p
 
Gender,	female 334	(66.8)	 190	(68.3)	 38	(72)	 0.56    

Age <48 years‡ 245(49.0)	 139	(50.0)	 35	(66)	 0.011	 0.67(0.3-1.4)	 0.28	  

Indication	for	surgery	 	 	 	 0.69	 	 	
Symp. cholelithiasis 337	(75.4)	 219	(78.8)	 45	(85)	
Acute cholecystitis   50	(10.0)	 		30	(10.8)	 		4	(8)	
Cholecystitis a froid   36	(7.2)	 			21	(7.6)	 		3	(6) 
Chronic cholecystitis    13	(2.6)	 				8	(2.9)	 		1	(2)	
Unknown   24	(4.8)	       

Type	of	procedure	 	 	 	 0.33	   
Unknown   24	(4.8)      
Open cholecystectomy   45	(9.0)	 		24	(8.6)	 		2	(4)	
Laparoscopy 288	(57.6)	 167	(60.1)	 35	(66)	
Laparoscopy with conversion  153	(30.6)	 		87	(31.3)	 16	(30)	
 
Period	 	 	 	 0.93	    
1991-1995  116	(23.2)	 		64	(23.0)	 12	(23)	
1996-2000  178	(35.6)	 105	(37.8)	 19	(36)	
2001-2005 206	(41.2)	 109	(39.2)	 22	(42)	     

Moment	of	diagnosis  	 	 0.36	    
Peroperative  103	(20.6)	 		54	(19.4)	 14	(26)	
During admission  198	(39.6)	 120	(43.2)	 21	(40)	
After discharge  172	(34.4)	 104	(37.4)	 18	(34)	     

Repair	procedure	before	referral	 	 	 	 0.50	   
No 359	(71.8)	 201	(72.3)	 37	(70)	
Direct repair   85	(17.0)	 		44	(15.8)	 	11	(21) 
Repair during relaparotomy   56	(11.2)	 		33	(11.9)	 		5	(9)	 	 	 	  

Injury	classification	 	 	 	 <0.001	 	
A, cystic duct leakage  136	(27.2)	 		69	(24.8)	 			3	(6)	 	  
B, common bile duct leakage   87	(17.4)	 		48	(17.3)	 			7	(13)	 	 3.1(0.7-13.1)	 0.13	
C, common bile duct stricture   63	(12.6)	 		30	(10.8)	 			2	(4)	 	 	1.2(0.2-8.0)	 0.85	
D, complete transection  214	(42.8)	 131	(47.1)	 	41	(77)	 	 	7.5(1.9-30.6)	 0.005

Claims
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(continuation table 1  Patient characteristics)

Factors	 Total		 Surveyed		 Patients	 Univariate		 Multivariate
	 cohort	 Patients		 with	a	claim	 analysis*	 analysis	 	
       
     Odds ratio†  
 n=500 (%) n=278 (%) n=53 (%) p (95%	CI) p
 
Definitive	treatment	 	 	 	 <0.001	 	 	
Endoscopy 264	(52.8)	 130	(46.8)	 	14	(26)	  -  
Radiological intervention   58	(11.6)	 		45	(16.2)	 		4	(8)	 	 	0.4(0.1-1.4)	 0.16	
Reconstructive surgery 160	(32.0)	 103	(37.1)	 	35	(66)	 	 	1.5(0.6-3.6)	 0.37
 
Duration of treatment, < 111 days‡ 226	(45.2)	 139	(50.0)	 26	(49)	 			0.88	    

Patients employed unknown	 140	(50.4)	 33	(62)	 			0.043	 	1.0(0.3-3.2)	 0.99	
 
Use of social securities unknown	 144	(51.8)	 34	(64)	 			0.011	 	1.7(0.5-5.6)	 0.35	
       
* Chi-square test  † Odds ratio analysed by logistic regression, CI; confidence interval   ‡  Median 
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results

From 403 eligible patients for the survey, 278 (69%) completed the questionnaire, 88 men 

and 190 women, with an average age of 49 (table 1). The characteristics of the responding 

BDI patients are equal to the total cohort of 500 patients referred for treatment of BDI (data 

not shown). There are no significant differences between both groups in gender, age, type of 

injury and type of treatment.

Of 278 patients with a complete questionnaire, 229 (82%) reported that medical error had 

occurred. One hundred and ninety-five (70%) patients attributed the error to the surgeon. A 

written complaint was filed by 82 patients (30%) and 75 patients (27%) requested financial 

compensation. A malpractice litigation claim was filed by 53 patients (19%). For 21 of the 

53 patients, the claim was sustained and for 17 patients the claim was rejected. During the 

present survey, 15 claims were still pending. 

Patient characteristics associated with filing a claim are listed in table 1. A significant associa-

tion was found between the involvement in litigation and patients’ age (p=0.011), classifica-

tion of injury (p<0.01), definitive treatment (p<0.01), employment (p=0.043), and working 

disability (p=0.011). Table 1 also shows that the percentage of patients involved in malpractice 

litigation did not increase during the periods 1991-1995 (19%), 1996-2000 (18%), and 2001-

2005 (20%), (p=0.093). 

The multivariate analysis showed that a complete transection of the common bile duct is an 

independent predictive factor for starting a claim procedure (odds ratio 7.53, 95% confidence 

interval 1.85-30.63, p=0.005). 

discussion 

The present study shows no increase of BDI patient involvement in malpractice litigation 

over the last 15 years, which is in contrast with ominous reports about the spectacular rise of 

malpractice litigation claims and the discussions in the Dutch media.10 The present study was 

conducted in a selective population of BDI patients referred to a tertiary centre for multidisci-

plinary treatment. In the present series, transection of the common bile duct was the inde-

pendent predictive factor for malpractice litigation.

Since the introduction of LC in the Netherlands in 1990, more than 500 patients have been re-

ferred to the AMC for treatment. The number of patients with BDI referred to our centre has 

increased considerably over the last 15 years. Around 40 to 45 BDI patients are referred annu-

ally, with a majority of patients suffering from major injury after an elective LC. Taking into 

Claims
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account that 15,000 LCs are performed each year in the Netherlands, 0.3% of the LC patients 

are referred to our centre for the treatment of BDI. This shows that the minimum incidence of 

BDI in the Netherlands is 0.3%, which suggests a higher incidence of BDI in the Netherlands 

than the 0.3 - 0.5% reported in previous studies.11 

The definition of surgical complication and medical error often leads to confusion.12 It is un-

known how often the complication BDI is a result of malpractice. A complication, for example 

BDI, is not by definition a medical error, while medical errors made during LC do not always 

lead to complications. 

In a recent study, Hubben and Christiaans show no spectacular rise in claims for medical 

damages in the Netherlands during the last decades.7 The authors define 3 reasons for patients 

to file a claim; operative errors, misjudgement or denial of injury, and lack of care. The find-

ings in the present study confirm the first-mentioned reason as a peroperative transection of 

the bile duct is the most important reason for patients to file a claim. 

The percentage of claims did not increase in patients whose injury was detected late or even 

after discharge from hospital. The relatively high percentage of claims in patients whose injury 

was detected during surgery is probably associated with the severity of this type of injury. 

Peroperative detected bile duct injury is more often a complete transection of the bile duct 

and not a cystic duct leakage or stenosis of a duct.

Ambady et al. suggested that a good relationship between surgeon and patient is one of the 

most important measures for preventing a malpractice litigation claim.13 Our group suggests 

that a detailed informed consent, which notifies the patient fully about the risks and the pos-

sibility of BDI, and the possible consequences, might prevent unexpected disappointment. 

Adequate measurements to diagnose possible biliary injury, classify the severity, as well as 

complete disclosure to the patient decreases the incentive to file a claim. Although it is not 

obliged by law to inform patients about the risks of BDI during LC, because of the low inci-

dence, the severe consequences for patients are a reason to consider the introduction of this 

policy in every surgical practice, as practiced in the AMC.   

The univariate analysis in the present study showed the association between involvement in 

litigation by BDI patients and younger age, employment, and working disability. These asso-

ciations illustrate the socio- economic consequences of BDI. Patients who were aged under 48 

and employed filed litigation claim significantly more often compared to older unemployed 

patients (30.1% vs. 13.5%, p<0.001). Although the exact financial consequences of BDI for 

patients are undetermined, the present study confirms that loss of income due to working dis-

ability is a strong incentive to request financial compensation from the surgeon or the hospital 

involved. Generally, litigation processes in the Netherlands can take one to several years and 

can lead to a reprimand of the physician or even suspension by a disciplinary tribunal. Pa-
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tients can also start a civil court procedure to recover financial losses. In exceptional cases, e.g. death 

of a patient, relatives can prosecute the surgeon or hospital for possible culpable death. 

Kern showed that, compared to other gastrointestinal surgical operations, a complicated cholecys-

tectomy is more often associated with malpractice litigation.14 In 2006, McLean reported an average 

payment of $508, 341 in 104 patients who underwent a complicated LC.5 The previously mentioned 

paper by Hubben mentioned an exceptional financial compensation of €100,000 awarded in the 

Netherlands, but this case did not involve malpractice litigation after BDI.7

The present study found that surgical reconstruction as definitive treatment for BDI is associated 

with an increased involvement of patients in malpractice litigation. Patients who were treated by 

surgical reconstruction filed a claim more often compared to patients who were treated without 

surgery (34% versus 9-11%, p<0.01). These findings probably represent the patients aware of the se-

vere consequences of the injury during work-up for reconstructive surgery. The additional imaging 

shows the patient the severity of injury, while readmission and surgical reconstruction are unex-

pected and major experiences for the patient.  

Multivariate analysis showed that common bile duct transection is the only independent factor for 

malpractice litigation. This finding is remarkable considering our previous findings where no as-

sociation was found between the severity of injury and the outcome in quality of life. 

In summary, 19% of the BDI patients referred to the Academic Medical Centre filed a malpractice 

litigation claim. The risk of malpractice litigation after BDI was increased if patients were young, 

employed and if a transection of the bile duct had occurred. If a malpractice litigation claim is filed 

by a BDI patient, the surgical iatrogenic injury results in long-term consequences, not only for the 

patient, but also for relatives, the surgeon and the insurer. 

Claims
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summary

Medical liability is a major concern in current surgical practice. The medical liability system 

in the United States is under discussion as the system is associated with high costs, and high 

liability premiums. The aim of this study was to evaluate the Dutch arbitration system for 

claims filed after bile duct injury (BDI). 

Data was extracted from the largest Dutch insurance company for medical liability. The 

outcome of the claim and factors associated with the financial compensation awarded were 

determined. 

BDI litigation after laparoscopic cholecystectomy occurred in 0.08% (SD ±0.02%) of the 

cases without a significant increase over the study period. Currently, 88 claims of 133 claims 

have been closed after a median duration of 2 years (range 5 months – 6.5 years). In 61 of 

the 88 cases (69%) liability was rejected and in 16 cases (18%) liability was acknowledged. 

The median compensation was € 9,826.07 (range € 15,88 – € 55,301.06). Rejection of liability 

increased from 50% in the period 1994-1998 vs. 72% in 2004 -2006 (p=0.023). Factors as-

sociated with recognition were: patient employment (p=0.005), and patient’s death (p=0.01). 

Factors associated with an increase in financial compensation are delay in imaging (p=0.033), 

delay in diagnosis (p=0.009), and relaparotomy with repair in the initial hospital (p=0.028). 

The Dutch arbitration system for medical liability after BDI is associated with a short time to 

resolution, high rejection rates, and low payments to BDI patients.   
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introduction

Medical liability is a great concern in current surgical practice. The debate over litigation sys-

tems continues worldwide in general medicine and in surgical literature in particular.1-3 In the 

United States the medical liability system is under heavy criticism as it is associated with exor-

bitant overhead costs, skyrocketing liability premiums, and is suggested to be the driving force 

behind rising healthcare costs.4, 5 Although the litigation and tort system in the US is different 

from the systems used in Europe, many European policymakers and healthcare providers are 

anxiously following the American crisis. Bile duct injury (BDI) caused during laparoscopic 

cholecystectomy (LC) is a severe surgical complication and often triggers malpractice litiga-

tion claims.6 Since the introduction of LC in the United States, malpractice litigation resulting 

from BDI has increased substantially and resulted in an estimated cost of between $40 million 

and $100 million annually.7 In the Netherlands, 15,000 LCs are performed each year with 

an estimated BDI rate of 0,5 to 0.8%.8, 9 Patients’ series regarding BDI litigation are merely 

reported from the U.S, while the European situation is relatively unknown. In the U.S. liability 

is recognised after BDI in 16% to 60% of the cases, and the duration of claim processing takes 

approximately 3 to 6 years.7, 10, 11 Factors associated with claim outcome and the amount of fi-

nancial compensation paid to BDI patients would be of great interest for surgeons, healthcare 

providers, hospitals and insurers, however they are scarcely reported.6, 10-12

The present study describes and evaluates the outcome of the Dutch arbitration system for 

medical liability after BDI. This study analyses the percentage of BDI litigation claims after 

LC and determines factors predicting the outcome of a claim and the amount of financial 

compensation paid to patients. 

Litigation after laparoscopic cholecystectomy
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patients and methods

patients
The Netherlands is a relatively small and defined country, with a population of 16 million 

inhabitants. There is one large insurance company for medical liability (MediRisk), which 

was founded in 1993 and started with approximately 20 hospitals. Presently, it is the largest 

medical liability mutual insurance company for institutions, mainly hospitals in the Nether-

lands. The insured institutes are broadly representative of the Dutch teaching and non-teach-

ing hospitals, with the exception of all eight academic hospitals, none of which are insured 

at MediRisk. At the end of 2005, the number of insured hospitals had increased to 73, out of 

a total of 79 Dutch (non-academic) hospitals (92%). Data was extracted from the complete 

database available and all files concerning biliary injury caused during LC between January 

1994 and December 2006 were included in the present study.

To obtain information about the total number of hospitals and the number of LCs performed 

in the Netherlands, the National Medical Registration database was consulted in which all uni-

versity and non-university hospitals register the number of performed operations.13 Accurate 

data about the incidence of BDI in the Netherlands are unavailable. 

inclusion and exclusion criteria and data analysis
Biliary injury was defined according to the Amsterdam classification: type A, cystic duct leak-

age; type B, common bile duct leakage; type C, stricture of common bile duct; and type D, 

complete transection of common bile duct.14 Patients with vascular injury to the right hepatic 

artery without injury to the bile ducts were also included in the present analysis. Closed claims 

without available medical history or operation reports were excluded for claim outcome 

analysis. 

All included claims were reviewed, and the following data were extracted from the medical 

history files: patient demographics, socio-economic characteristics, indication for chole-

cystectomy, type of injury, time of diagnosis, Intensive Care Unit admission, post-operative 

morbidity, mortality, treatment of BDI in the initial hospital and - or when found necessary 

- in a referral hospital. Documented informed consent procedures, details described in the 

operation report, and documented post-operative communications between surgeon and 

patient were recorded. Finally, the outcome of the claim, and the awarded financial compensa-

tion were evaluated.

chapter 11
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data analysis
Data concerning patient characteristics, BDI management and treatment outcome are pre-

sented in numbers and percentages. The percentage of BDI litigation claims was calculated 

by the number of BDI-related claims filed at MediRisk divided by the total number of LCs 

performed in the non-university hospitals in the Netherlands. Financial compensation is sum-

marized in euros (€). Means with standard deviation or median values with minimum and 

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

performed with a Chi-square test, T-test and Mann-Whitney U test, when appropriate. 

f igure 2  The percentage of hospital insured at MediRisk and the annual percentage of BDI related claims in the 
Netherlands.
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f igure 1 The relation between the number of Dutch hospitals (non academic) and the number of laparoscopic 
cholecystectomies performed in the Netherlands between 1994 and 2005
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results

In total 11,862 claims were filed over the last 13 years, 2578 of which concerned general sur-

gery. Two hundred and ten of the claims were filed after LC, 133 (62%) of which were related 

to BDI. The remaining 77 claims were filed after LC for other reasons, e.g. injury to other 

anatomical structures, disagreement over doctor-patient communication, or false indication 

for cholecystectomy. The relation between the number of hospitals in the Netherlands and the 

number of LCs performed in the non-university hospitals during the study period is illustrat-

ed in f igure 1. The total number of LCs performed in the Netherlands increased from 9,356 in 

1994 to 15,942 in 2005. The total number of hospitals decreased during this period as a result 

of hospital mergers. The annual percentage of BDI claims per LC ranged from 0.01 to 0.11 

(f igure 2), with a mean of 0.08% (SD ±0.02%). During the study period, no significant 

increase was found in the BDI litigation percentage. Of the 133 claims, 20 were excluded 

from further evaluation because these files did not contain the complete medical history or 

operation reports, due to closure of the claim before the files were obtained (n=12) or because 

claims were filed too recently (n=8). 

bile duct injury patients
Socio-demographic and bile duct injury characteristics of 113 patients who filed a claim are 

summarized in table 1. Patients are generally young (45 years), female (76.1%), have children 

(72.6%), whereas 48 patients (42.5%) were employed at the time of cholecystectomy. Laparo-

scopic procedures were converted into an open procedure in 22 patients (22.1%) and in 21 

patients (18.6%) BDI was identified during the procedure. A type D injury was diagnosed in 

62 patients (54.9%), while a type A injury was diagnosed in 27 patients (23.9%). The median 

interval between LC and post-operatively detected BDI was 4 days (range 0-240). ICU admis-

sion during the initial hospital stay was necessary in 26 patients (23.0%), generally because of 

biliary peritonitis and related conditions due to bile leakage after a type A (n=9) and type D 

(n=9) injury. Referral to a tertiary centre was performed in 59 patients (52.2%). 

BDI-related death occurred in 9 patients (8%). The mean age of these patients was 62 years 

(range 38 to 81) and all patients died during initial hospital admission or shortly after refer-

ral to another centre. Four patients, with a type A injury, died due to biliary peritonitis and 

related conditions, 3 patients died from severe bleeding from the right hepatic artery, and in 1 

patient the exact origin of the hepatic bleeding was not identified. The ninth patient was male, 

81 years old, and died due to an infectious complication after a hepaticojejunostomy which 

was performed 6 days after the initial cholecystectomy. 

chapter 11
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table 1  Characteristics of bile duct injury patients.

Characteristics n=113 % 
    
Age, mean (range)  45	(20-81)	   
Gender, female 86	 76.1
Employed 48	 42.5

Initial	procedure	 	 	 	
Laparoscopic cholecystectomy 88	 77.9
Laparoscopic procedure with conversion 25	 22.1

Moment	of	diagnosis	 	 	 	
During cholecystectomy 21	 18.6
During admission 59	 52.2
After discharge 33	 29.2

Time	interval.	Days,	median	(range)*	 	 	 	
Cholecystectomy - diagnostic imaging.   3	(0-240)	   
Cholecystectomy - diagnosis.   4	(0-240)	   

Type	of	injury‡	 	 	 	
A, cystic duct leakage 27	 23.9
B, common bile duct leakage  11	 		9.7
C, common bile duct stricture   6	 		5.3
D, common bile duct transection 62	 54.9
Haemorrhage right hepatic artery   7	 		6.2
 

Operative	interventions	in	initial	hospital	 	 	 	
Repair during initial operation  13	 	11.5
Relaparotomy with repair 45	 39.8
Relaparotomy without repair   6	 	 	5.3

Intensive Care Admission 26	 23.0
Referred to a Tertiary Centre 63	 55.8

Working disability > 1 year 40/48	 83.3
BDI-related mortality    9	 		8.0

* Patients with intraoperative detected BDI are excluded
‡ The type of injury is defined according to the Amsterdam classification14
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medical history f iles and operation reports
Documented informed consent procedures were found in the medical history files of 26 

patients (23.0%). The content of the informed consent was documented in 13 files (11.5%), 

while BDI was mentioned as a possible complication in 11 files (9.7%). table 2 summarizes 

the local conditions described in the operation reports. A complicated LC was reported in 

49 patients (43.4%). This was mostly attributed to bile leakage (42.5%), adhesions (39.8%), 

haemorrhage (21.2%), and anatomical variations of the biliary anatomy (15.0%). 

Dissection of the triangle of Calot was mentioned in 13 operation reports (11.5%), while 2 re-

ports mentioned the identification of the critical view of safety (1.8%). After detection of BDI, 

intraoperative consultation with a colleague or a tertiary centre with hepatobiliary expertise 

was performed in 12.4% and 4.4% cases, respectively. 

chapter 11

table 2  Bile duct injury medical history files. Preoperative informed consent, 
operation reports and post-operative communication

 n=113 % 
    
Documented informed consent 26	 23.0
Documented content of informed consent  13	 		11.5
BDI mentioned as possible complication of operation  11	 		9.7

Operation performed by surgeon / assistant  84/29	   

Conditions	described	in	operation	report	 	 	 	
Haemorrhage 24	 	21.2
Adhesions / Inflammation 45	 39.8
Bile leakage 48	 42.5
Anatomical variations  17	 	15.0

Complicated procedure  49	 43.4
Suspicion of BDI 23	 20.4

Critical view of safety   2	 			1.8
Description of the triangle of Calot  13	 		11.5
Cholangiography   8	 			7.1

Consultation of other surgeon perioperatively  14	 	12.4
Consultation of tertiary centre perioperatively   5	 		4.4

Documentation	of		surgeon	patient	communication		 	 	 	
Documented conversation with patient and relatives   53	 46.9
Documented  recognition of bile duct injury 66	 58.4
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claim outcome
Eighty-eight claims were closed after a median duration of 2 years (range 5 months to 6.5 

years, mean 2.4 years). The majority of the cases were out-of-court verdicts (n=81, 93%), 

sixty-five claims (63.6%) were filed by a plaintiff ’s attorney, and an expert opinion was 

obtained in 27 cases (30.7%). Significant differences in case characteristics between the 61 

rejected claims (69.3%), 16 accepted claims (18.2%), and 11 settled claims (12.5%) are sum-

marized in table 3. Claims accepted in the plaintiff ’s favour are characterised by employed 

patients (62.5% versus 27.9% in rejected claims, p=0.02) and documentation of complica-

tions occurring during LC (62.5% versus 31.1% in rejected claims, p=0.03). BDI-related death 

was associated with acceptance or settlement of a claim (18.5% versus 1.6% in rejected claims, 

p=0.004). Other factors like the delay in diagnosis, type of injury, treatment of BDI, informed 

consent procedure, complicating conditions described in the operation report, or the involve-

ment of a plaintiff ’s attorney did not significantly influence the outcome of the claim. 

In 5 patients a tertiary centre was consulted after LC because of post-operative complications. 

Only one of these patients was not subsequently referred to the consulted centre for additional 

treatment and underwent endoscopic stents therapy in the initial hospital. 

The outcome and the financial compensation paid in 88 consecutive closed cases, is summa-

rized in table 4. While in the first 22 cases liability was accepted or settled in 11 cases (50%), 

only in 4 of the last 22 cases (18%) was liability accepted or settled, while no differences 

were found in the type of injury (p=0.25) or death rate (p=0.31) between either group. The 

median financial compensation in the accepted and settled cases was €9,826.07 (range €15,88 

– €55,301.06). Factors associated with the amount of financial compensation were delay in 

diagnostic imaging (p=0.03), delay in diagnosis (p=0.009), relaparotomy with repair in the 

initial centre (p=0.028), and the involvement of a plaintiff ’s attorney (p<0.001) (table 5). 

Litigation after laparoscopic cholecystectomy
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table 3  Closed Case Characteristics and outcome. (n=88)
 
 Rejected  Accepted Settled

 n=61(%) n=16	(%) n=11(%)	
 
Case	characteristics	 	 	 	 	
Patient employed‡§ 17(27.9)	 10	(62.5)	 6	(54.5)	
Patient disability (> 1 year)§  14(23.0)	 	9	(56.3)	 5	(45.5)	
 
Complicated lap. cholecystectomy‡ 19(31.1)	 10(62.5)	 5(45.5)	
 
Consultation of a tertiary centre post-operatively†§   1(1.6)	 	2(12.5)	 2(18.2) 
 
Documented conversation with patient and relatives§  21(34.4)	 	8	(50.0)	 9(81.8) 
 
Mortality†§   1(1.6)	   1(6.3)	 4(36.4)	
     
Values in parentheses are percentages. Factors analysed that were not significant include age, gender, 
family status, indication for cholecystectomy, conversion, moment of diagnosis, type of injury, type of 
treatment, treatment in initial and tertiary centre, referral to a tertiary centre,  informed consent 
procedure, facts described in the operation report,  motivation for claim, involvement of expert opinion, 
involvement of an attorney, and court procedure. 
* Median incident date.  † Fischer exact test. 
‡ significant difference (p<0.05) between rejected vs. accepted cases
§ Significant difference (p<0.05) between rejected vs. accepted and settled cases.

table 4  Outcome in 88 consecutive cases. Percentage of accepted/settled claims and amount paid in 
Euros (€)

Case	Number	 Accepted/	 Compensation	 Median	 Range,	 	
	 settled	(%)	 mean	per	case,	€	 per	case,	€	 €

Total (n=88) 27	(31)	 12,794.90	 9,826.07	 (15.88-55.301.10)
	 	 	 	 	 	 	
1-22					(1994-1998)	 	11	(50)	 	10,831.04	 		5,814.05	 (15.88-55,301.10)
22-44		(1998-2000)	 		9	(41)	 		8,531.85	 3,666.84	 (20.42-41,476.70)
44-66	(2000-2003)	 		3	(14)	 	3,429.26	 	1,400.00	 (25.00-15,444.60)
66-88	(2003-2005)	 		4	(18)	 		1,823.24	 				365.55	 (41.80-10,000.00)
       
There is a significant decrease in the percentage of accepted/settled claims (p=0.023) and a decrease in 
euros paid to these patients per case. (p=0.18)
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table 5  Factors associated with the payment to patients with an accepted or settled claim (n=27)
 
 Euros, median (range) P  
 
Total amount paid   9,829.00	(361.29	–	55,301.06)	   

Interval	between	LC	and	diagnostic	imaging 	 0.033	  
Within 5 days (n=13)   5,964.94	(361.20	–	14,343.37)	   
After 5 days (n=14)  13,780.50	(907.56	–	55,301.06)   

Interval	between	LC	and	diagnosis  0.009	 	
Within 7 days (n=14)    5,598.37	(361.20	–	15,444.57)   
After 7 days (n=13) 13,885.67 (907.56 – 55,301.06)   

Relaparotomy	with	repair	in	the	initial	centre	  0.028	 	
Yes (n=10)   11,652.43	(5,964.94	–	55,301.06)	   
No (n=17)     5,814.05		(361.2	–	18,514.90)	   

Involvement	of	plaintiff’s	attorney  0.007	  
Yes (n=8)  13,885.57	(3,000.00	–	55,301.06)	   
No (n=19)    3,710.40		(361.20	–	10,000.00)	   
    
Factors analysed in univariable analysis that were not significant include age, gender, family status, indica-
tion for cholecystectomy, conversion, moment of diagnosis, type of treatment, treatment in tertiary centre, 
informed consent procedure, facts described in operation report,  motivation for claim, court procedure.
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discussion

The present study evaluates the Dutch liability system in surgical practice, in particular BDI 

litigation after LC. The average percentage of BDI litigation claims per LC is 0.08%, with no 

significant increase over the last 13 years. 

Of interest is the real incidence of BDI in the Netherlands, however actual data is unavailable. 

Reviewing our own series, the incidence of type D injury in our centre during the last four-

teen years was 0.2 % (3/1377) that did not result in malpractice litigation. Because accurate 

data from non-academic hospitals are unreported, we recently estimated that the incidence of 

BDI is at least 0.3%,15 based on the annual number of 45 patients referred to our centre. In a 

survey, we found that patients referred to our centre are involved in malpractice litigation in 

20% of the cases; from these data we estimated a BDI litigation incidence after LC of 0.06%.15 

The present study supports this estimation with a similar incidence. 

The percentage of claims in which liability was accepted or was settled in the patient’s favour 

decreased from 50% around 1996 to 18% around 2005. In contrast with the experience in BDI 

litigation in the United States, the Dutch BDI claims are characterized by a shorter duration 

of the claim process and smaller amounts of financial compensation paid in claims in which 

liability was accepted.  

Since the general introduction of LC in the United States, the incidence of BDI and related 

malpractice litigation has increased.6 Contributing factors to litigation claims are suggested 

in several publications.6, 16, 17 The unexpected post-operative course, severe disability or death, 

belief in negligence, and the loss of income are suggested reasons for filing a claim. A previous 

analysis in BDI patients treated in our centre showed that medical litigation was associated 

with younger age, more severe injury, patient employment, and the need to fall back on social 

securities.18 The association between malpractice litigation and quality of life was reported in 

two American studies. These studies showed that the presence of a lawsuit is associated with 

poorer quality of life in BDI patients.19, 20 Recently, our group found that for patients whose 

outcome of the claim was in their favour, quality of life scores are significantly higher than 

for patients whose claim was rejected. Although these associations are of interest, the causal-

ity dilemma remains unanswered: what came first? Is it the poor quality of life that causes the 

patient to file a claim, or does the litigation process have a detrimental influence on a patient’s 

mental and physical wellbeing? The high rejection rate and low payments awarded to BDI 

patients found in the present series might suggest that a litigation process contributes to a 

poorer quality of life. 

Medical malpractice litigation in the Netherlands is different from the litigation and tort 

system used in the United States. Dutch malpractice litigation is performed via an arbitra-

chapter 11
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tion system, as is common in several European countries. There are no jury trials, there is 

no contingency system and large settlements are rare. The present series illustrates the great 

difference with the previously published BDI litigation series from the United States. In the 

Netherlands, BDI claims were closed after a mean duration of 2.4 years. This is shorter com-

pared to the mean of 3 to 6 years reported in the United States.21 Secondly, the mean financial 

compensation paid in the present series of €12,795 is in sharp contrast with the average pay-

ment in the United States. In 2006, McLean reported an average payment of $508,341 in 104 

patients who underwent a complicated LC.22 Factors explaining the relatively low payment in 

the Netherlands are probably explained by an obligatory health insurance, availability of social 

securities, and the lack of contingency fees in the Netherlands.

Although a relatively high percentage of the claims was rejected (increasing from 50% to 82%) 

in the present series, these findings correspond to the high defensibility rate of 92% found by 

Kern.6 Kern compared the claim outcome after an open versus a laparoscopic cholecystectomy 

in cases proceeded to trail. While 48% of the BDI claims were rejected after an open proce-

dure, 92% of the claims were rejected after a laparoscopic procedure. Acceptance of a claim 

or settlement in the present series was associated with death of a patient, a patient’s loss of 

income due to disability, and complicated LC procedures. Rejection of a claim was generally 

based on the fact that BDI did not result from negligence. In general, the performed surgical 

care was comparable with the care of a reasonably acting and reasonably competent surgeon 

who would have acted similarly under the same circumstances. When measures were taken to 

prevent BDI and specific post-operative symptoms were recognized without extensive delay, 

BDI was not classified as negligence or malpractice.23-25 If medical file documentation was 

poor, and obvious negligence had occurred, and the causality between the injury and severe 

physical or economic damage was evident, the outcome of the claim turned in the patient’s fa-

vour. In the present series, delay in diagnosis was not significantly associated with the outcome 

of the claim; however, delay in diagnostic imaging and delay in detecting the injury clearly 

influenced the amount of financial compensation. Secondly, the present study shows that if 

a relaparotomy was performed in the initial centre, financial compensation is doubled. This 

might reflect the poorer outcome after reconstructive surgery in centres without hepatobiliary 

expertise.26, 27 Poor documentation of informed consent procedures and a sparse descrip-

tion of the operation were not associated with acceptance or settlement of liability. However, 

because of the selection of BDI patients who filed a claim, we were not able to determine 

whether poor informed consent procedures and scarce documentation of the operation might 

have contributed to litigation.

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

the largest BDI litigation series available to date, it consists of a heterogeneous population 

Litigation after laparoscopic cholecystectomy
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of Dutch patients having suffered BDI, and results may not be easily generalized for other 

countries. Firstly, severe injuries are probably overrepresented because they are more likely to 

trigger litigation. Secondly, certain factors contributing to the claim outcome may not have 

been apparent while reviewing the files, e.g. undocumented interactions between surgeon and 

patient, and the patient’s physical and emotional condition at the time the claim was filed. 

Finally, the calculated percentage of BDI claims is an estimate from the best available data. 

However, during the study period, the percentage of Dutch hospitals insured by MediRisk 

increased, and consequently the reliability of this estimate increased per year.

In conclusion, the outcome of liability claims filed after BDI in the Netherlands is in sharp 

contrast with the United States. The Dutch arbitration system for medical liability after BDI is 

associated with a short time to resolution, high rejection rates and relatively low payments to 

patients. 
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poor aGreement amonG expert 
witnesses in surGical malpractice 
litiGation  |  Philip R. de Reuver, Marcel G.W. Dijkgraaf, Sjef K.M. Gevers,

Dirk J. Gouma, for the BILE study group.  |  Submitted

summary

Malpractice litigation is an increasing concern in modern medical practice. As most lawyers 

are not educated in medicine, expert witnesses are asked to testify about negligence of care. 

Although expert witnesses greatly determine the outcome of a claim, the reliability of expert 

testimony may be arbitrary. Our aim was to determine the inter-rater agreement of expert 

witness testimonies in surgical malpractice litigation.

Surgical expert witnesses independently assessed whether negligence of care occurred by re-

viewing the complete medical history of closed litigation cases. All cases concerned iatrogenic 

bile duct injury which occurred during laparoscopic cholecystectomy. The level of agreement 

was measured and case characteristics associated with negligence were determined. 

Thirteen independent experts reviewed 10 closed litigation cases. In one out of 10 cases full 

agreement was observed. In seven of the 10 cases the highest percentage of agreeing experts 

was 53% or less. Chance-corrected levels of agreement were in the slight to fair range (Kendall 

W coefficient of concordance = 0.16 - 0.25). Disease-related mortality was associated with 

judgements on negligence (p=0.02). Judgements on negligence of care were not associated 

with delay in diagnosis or the severity of injury. Experts with more years of clinical experi-

ence agreed more about negligence. Experts working in an academic setting agreed less than 

experts working in a teaching hospital. Finally, eight of the 13 experts pleaded for the assign-

ment of more than one expert witness to review and comment in a surgical litigation case. 

The reliability of expert witness testimonies in BDI litigation is frail. Defendants, plaintiffs, 

experts, and lawyers should be aware of the drawbacks of expert witness testimonies. Raising 

consensus concerning the standards of surgical care may be required to improve agreement in 

judgements on negligence.
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introduction

Malpractice litigation is a great concern in modern medical practice.1 The debate over litiga-

tion systems continues worldwide in general medicine and in surgical literature in particular.2-

8 Decisions regarding malpractice are generally made by judges or juries. Due to the lack of 

medical expertise, lawyers depend on expert witnesses to help them to understand and decide 

upon complex cases. Although the use of expert witnesses is common in many jurisdictions 

and witness testimonies greatly determine the outcome of a claim, the reliability of expert 

testimonies may be arbitrary. 

Concern is expressed about the lack of regulation in the process of assigning expert wit-

nesses.9-11 Witness testimonies add meaning to available empirical evidence, but may well be 

influenced by the experts’ experience or working environment.11 Moreover, expert opinions 

are biased due to the selection of experts preferred by the plaintiff or defendant.12 Monetary 

compensation may bias the outcome and therefore testimonies should never be provided for 

financial gain.13 Since standard of care is not determined by consensus criteria (e.g. guidelines) 

for most medical interventions, nor by criteria for expert judgements experts make a subjec-

tive judgement with potential major implications for patients and colleagues. Despite these 

concerns, the reliability of expert witness testimonies in litigation cases is scarcely investigated. 

To date, no studies have assessed the agreement among experts in surgery, while the majority 

of litigation claims result from surgical interventions.14, 15 Previous research illustrated that the 

reliability in quality of care judgements based on implicit review is generally poor; neverthe-

less only a few studies investigated reliability among experts in litigation cases.16-18 

Laparoscopic cholecystectomy (LC) is one of the most frequently performed operations by 

general surgeons in the western world, with more than 750,000 LCs performed each year in 

the United States.19 LC is associated with an increased risk of bile duct injury (BDI). BDI is an 

iatrogenic injury to the biliary structures resulting in bile duct leakage, strictures or complete 

transection. Consequently, BDI is one of the most prevalent source of surgical malpractice 

litigation.20 

The aim of the present study is to assess the agreement about negligence in surgical care 

among experts in BDI litigation cases. Associations between judgements on negligence of care 

and clinical case characteristics are analyzed and comparisons between different groups of 

experts were performed to determine if agreement improves when experts are selected with 

more surgical experience or experts working in an academic environment. 

Surgical malpractice litigation
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patients and methods

claims
In January 2007, the largest Dutch insurer for medical malpractice was approached to deter-

mine the prevalence and outcome of litigation claims after BDI.21 For the present study, all 

medical history files of the closed claims were considered eligible for review. Ten medical his-

tory files were manually selected based on a various distribution of type of injury and disease-

related mortality. The type of injury was classified according to the Amsterdam classification.22 

The medical history of a closed claim contains the hospital record, surgery record, operation 

record, nursing record, reports of diagnostic imaging and laboratory tests, and referral letters. 

All available data from the medical history files were copied to a digital file format and all 

names of institutions, physicians and others were concealed to prevent identification by the 

reviewers. Objective clinical characteristics and procedures described in the operation reports 

were separately assessed to determine associations between these variables and the outcome of 

the reviews.   

experts
All expert witnesses previously assigned as reviewers in BDI cases, according to the insurer’s 

database, were recorded as eligible reviewers for the present study. Four reviewers lacking 

previous experience in reviewing BDI cases were also assigned as eligible reviewers as they 

had recently participated in the construction of a national guideline for treatment of patients 

with symptomatic gallstone disease. Medical history files were sent via CD-ROM and were 

reviewed by all experts who were willing to participate. Experts were instructed to refrain 

from consulting with each other and were not familiar with the cases. Additionaly, they were 

blinded to the outcome of litigation. 

claim review
The claim review process consists of a review of all materials in the file according to a stand-

ardized set of instructions. Each case was assessed by completing of ten questions concerning 

indication for cholecystectomy, intraoperative procedures, postoperative treatment and prog-

nosis. Prognosis was assessed by one item questioning the chance, ranging from 0 to 100%, 

of a good long-term outcome. Ten questions were asked per case, and additional space was 

reserved for reviewer’s comments. Furthermore, expert opinions were obtained by ten multi-

ple-choice questions about informed consent procedures, operational techniques, postopera-

tive management and the use of surgical expert witnesses in BDI litigation cases. Completed 

questionnaires were collected or returned by mail.  

chapter 12

proefschrift	Philip	DEF18-feb.in191			191 2/22/08			11:01:03	AM



1�2

agreement
Reviewers’ agreement about surgical care was determined by three items on the data collec-

tion form: negligence in surgical treatment at any stage during the complete medical history, 

negligence in care during initial operation, and agreement about prognosis. Judgements on 

negligence of surgical treatment were based on the total medical history. Experts were asked 

to base their judgement on whether negligence of care had occurred during initial operation, 

based only on the descriptions in the operation report. Negligent care was defined as care that 

was inferior to the standard of reasonable and prudent care at the time of the event. Reviewers 

were asked to answer a yes or no question, and reviewers were instructed to render a judge-

ment of ‘impossible to judge’ when, due to inadequate or conflicting information, they could 

not determine whether negligence had occurred. 

statistical analysis. 
The analysis of the inter-rater agreement between expert witnesses was carried out through 

the calculation of the Kendall W coefficient of concordance which expresses the simultaneous 

association (relatedness) between different sets of rankings.23 This statistic is commonly used 

to assess the change-corrected inter-rater agreement in case of multiple raters. The range of 

Kendall concordance is from 0 to 1; values of 0.00 to 0.20 represent slight agreement, 0.21 to 

0.40 fair agreement, 0·41 to 0.60 moderate agreement, and 0.61 to 0.80 substantial agreement. 

A value above 0.80 is considered an almost perfect agreement.24 To determine variations in 

inter-rater agreement between groups of expert witnesses, the Kendall W coefficient of con-

cordance was calculated per group.      

To indentify case characteristics associated with judgements on negligence, a Mann-Whitney 

U test was used. Data analyses were performed using SPSS® software (SPSS, Chicago, Illinois, 

USA). A p value of < 0.05 was considered statistically significant.

results

participating experts and clinical characteristics of litigation cases
Thirteen out of the 18 surveyed experts (72%) participated in this study. These include 

the four experts lacking previous experience in reviewing BDI litigation cases. Five experts 

returned the questionnaire as they were unable to review all cases due to lack of time. All 

participants were certified surgeons with expertise in gastrointestinal surgery working in 

university or teaching hospitals. The median surgical experience was 23 years (range 11-33). 

At the time of the assessment, seven experts (54%) were practising in an academic setting and 

Surgical malpractice litigation
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the median case experience as expert witness in BDI malpractice was four (range 1 - 40) in 

participants with previous experience (n=9).

Clinical characteristics of the 10 reviewed cases are summarized in table 1. Nine patients 

underwent an elective LC for symptomatic cholelithiasis, while one patient underwent chole-

cystectomy for acute cholecystitis. Intraoperative cholangiography was performed in three 

patients following suspected BDI. Transection of the bile duct occurred in five patients. In 

seven of the 10 patients the injury was diagnosed postoperatively after a median of four days 

(range 2 -10). Definitive treatment was performed at the initial hospital for four patients; one 

patient underwent surgical reconstruction by means of a hepaticojejunostomy (HJ) during 

initial operation, and three patients underwent relaparotomy (one HJ after six days and a 

biliary leakage was operatively closed in two patients, after two and six days respectively). 

Six patients were referred to a tertiary centre; one patient for endoscopic stent therapy after a 

primary end-to-end anastomosis resulting in stenosis, one patient for stent therapy for a bile 

duct stricture, and 4 patients for an HJ. Two patients died due to BDI-related complications 

three and 14 days after initial cholecystectomy. 

chapter 12

table 1  Clinical characteristics of 10 closed litigation cases after bile duct injury caused during 
laparoscopic cholecystectomy.

Case 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

Indication* sc	 sc	 sc	 sc	 sc	 sc	 sc	 sc	 ac	 sc	

Conversion to open procedure yes	 no	 no	 yes	 no	 no	 no	 no	 no†	 yes	

Type of injury§ d	 D	 B	 D	 D	 C	 C	 A	 B	 D	

Peroperative Diagnosis yes	 no	 no	 yes	 no	 no	 no	 no	 no	 yes 

Delay in diagnosis, days 0	 3	 10	 0	 7	 2	 6	 2	 4	 0 

Repair during initial operation yes	 no	 no	 yes	 no	 no	 no	 no	 no	 no	

Relaparotomy in initial hospital no	 no	 yes	 no	 no	 yes	 no	 yes	 no	 no 

Definitive Treatment stents	 surgery	 surgery	 surgery	 surgery	 surgery	 stents	 surgery	 surgery	 surgery	

BDI-related mortality no	 no	 yes	 no	 no	 no	 no	 yes	 no	 no	
           
* SC, symptomatic cholelithiasis; AC, acute cholecystitis  § According to the Amsterdam classification.22 
 † Open procedure
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negligent care  
The number of reviewers who judged a case as ‘negligence in surgical treatment’ ranged from 

three to 13 per case (median 7) (table 2). Overall, experts agreed unanimously that negligence 

had occurred during treatment in just one of the 10 cases. In seven of the 10 cases the highest 

percentage of agreeing experts was 53% or less, which indicates that half of the number of 

experts judged that negligence had occurred, while the others judged the opposite, or could 

not determine whether negligence of care had occurred. 

Judgements of negligence were positively associated with cases in which BDI-related mortality 

had occurred (p = 0.03). (table 3). No associations between judgements on negligent care and 

clinical characteristics such as transection of the bile duct (p = 0.37) or the delay in diagnosis 

(p = 0.33) were found. The number of reviewers who judged ‘negligent care during initial op-

eration’ based on the operation report ranged from two to 10 (median 5.5) (data not shown). 

Omitting an intraoperative cholangiography (p = 0.48) or repair during initial operation 

(p = 0.59) were not associated with judgements of negligence.

table 2  Expert witness (n=13) agreement per bile duct injury litigation case

Case  1	 2	 	3	 4	 5	 6	 7	 	8	 9	 10	

Judgements ‘negligence of care’ 7	 3	 13	 7	 6	 6	 3	 10	 7	 	6	
Judgements ‘no negligence of care’ 3	 9	 -	 4	 6	 6	 6	 	3	 2	 	6	
Judgements ‘impossible to judge’ 3	 	1	 -	 2	 1	 1	 4	 -	 4	 	 1 
           
Highest % of agreement  53%	 69%	 100%	 53%	 46%	 46%	 46%	 77%	 53%	 46%	

Data summarizes outcome on the judgement ‘Did negligence of surgical care occurred anywhere during 
the complete medical history?’.

Surgical malpractice litigation
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table 3  Clinical characteristics and judgements on negligence of care after bile duct injury
     
Case	Characteristics	 Judgements	on	negligence	of	care
	 median	(range)		 P	

Type	of	bile	duct	injury*	  0.37	
Type A,B, or C  (n=5)  7	(3-13)	 	 	
Type D (n=5)  7	(3-7)   

Delay	in	diagnosis	  0.33 
< median of 3 days (n=5)  7	(6-10)   
> median of 3 days (n=5)  6	(3-13)   

Repair	during	initial	operation	  0.59	
Yes (n=2)  7   
No (n=8)  6.5	(3-13)   

Relaparotomy	  0.16 
Yes (n=3) 10	(6-13)   
No (n=7)  7	(3-7)	 	 	

Referral	to	tertiary	centre	  0.12 
Yes (n=6)  6.5	(3-7)   
No (n=4)  8.5	(6-13)   

BDI-related	mortality  0.03 
Yes (n=2) 11.5	(10-13)   
No (n=8)  6.5	(3-7)
   
* Type A, cystic duct leakage; B, bile duct leakage; C, bile duct stricture; D, transection
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agreement    
Chance corrected level of agreement (W) was fair for the judgement on negligent care during 

treatment (0.25) as well as for the judgement on prognosis (0.22), and slight for the judgement 

on negligence during initial operation (0.16) (table 4). Within different groups of experts, 

experts with more years of clinical experience agreed more about negligence during initial 

operation (0.38), during treatment (0.35) and about prognosis (0.34), compared to experts 

with less clinical experience (0.19, 0.29, 0.16, respectively). Experts working in an academic 

environment agreed only more about prognosis (0.36) compared to experts working in a non-

academic setting (0.24). A moderate agreement (0.52, p = 0·03) was measured among the 4 

experts with no previous experience in reviewing BDI litigation cases on the item concerning 

whether negligence of care had occurred during treatment. Agreement within groups of ex-

perts about negligence of care during initial operation ranged from slight to fair (0.11- 0.38). 

Surgical malpractice litigation

table 4  Agreement among expert witnesses in judgements on negligence of care, during 
cholecystectomy, during treatment, and about prognosis after bile duct injury.
     
Judgements	 Negligent	care		 Negligent	care	 	 Prognosis
	 during	treatment	 during	initial	operation	    

All	experts 0.25	 0.16	 	 0.22	

Agreement	among	groups	 	 	 	 	 	
Clinical experience      
< median of 23 years (n=6) 0.29			§	 0.19			§	 	 0.16			§

>median of 23 years (n=7) 0.35	 0.38	 	 0.34	

Working	environment	 	 	 	 	 	
Non-academics (n=6) 0.36	 0.28			§	 	 0.29			§

Academics (n=7) 0.24			§	 0.11			§	 	 0.31	

Experience	in	BDI	litigation	cases	 	 	 	 	 	
No (n=4) 0.52	 0.35			§	 	 0.38			§

Yes (n=9) 0.27	 0.14			§	 	 0.25 

Increased	case	experience	 	 	 	 	 	
< median of 10 cases (n=4)  0.35			§	 0.20			§	 	 0.21			§

> median of 10 cases (n=7) 0.30	 0.31	 	 0.35	
  
Agreement is summarized in the Kendall coefficient of concordance (W). Agreement is interpreted as 
slight (0.00 - 0.20), fair (0.21 - 0.40), moderate (0.41 - 0.60), substantial (0.61 - 0.80), or perfect (>0.80). 
§ Measured agreement is not significantly different from agreement found by chance
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expert opinion
The additional ten questions about appropriate and negligent care in patients admitted for 

an LC showed the following expert opinions (table 5). All experts agreed on the surgeons’ 

obligation to mention bile duct injury during the informed consent procedure. The majority 

of experts (11/13) recommended the same technique (the critical view of safety technique) 

for preventing BDI. Most experts (11/13) agreed that there is negligent care if no additional 

clinical imaging is performed on patients who have undergone LC and do not recover within 

36 hours. Finally, eight of the 13 experts plead for the assignment of more than one expert 

witness to review and comment in a surgical litigation case.    

chapter 12

table 5  Survey on negligence of care during a laparoscopic cholecystectomy.  

Question		 Answer	
 
 (n) (%) 

Should	it	be	obligatory	to	mention	BDI	during	the	informed	consent	procedure?		 	 	
Yes 13 100 

Which	procedure	would	you	recommend	to	prevent	BDI?			 	 	
Intraoperative cholangiogram 1      8.3 
Infundibular technique  - 
Critical view of Safety technique 11   84.6 
Other 1      8.3 

It	is	negligent	not	to	perform	imaging	if	a	patient	does	not	recover	within	36	hours	after	LC?	 	 	
Yes 11   84.6 

Expert	testimony	should	always	be	performed	by	more	than	1	independent	reviewer?			 	 	
Yes 8    61.5
No, 1 expert is sufficient 5    41.7 

Do	you	think	that	BDI	patients	should	always	receive	financial	compensation?	 	 	
Yes, always 2    15.4 
Yes, but only for material damages 2    15.4 
No, only if liability is proven 7 53.8 
Other 2 15·4
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discussion

The present study is the first that demonstrates the frail agreement among surgical experts in 

malpractice litigation. In one of the ten BDI cases, unanimous agreement among the experts 

was obtained. In the majority of cases, half of the reviewers judged that negligence had oc-

curred while the others judged the opposite, or could not determine whether negligence of 

care had occurred based on the presented medical histories. Agreement was slightly more con-

sensual among experts with more years of clinical experience, but consensus did not improve 

after a selection of experts from academic centres. Case characteristics or details described 

in the operation report were not significantly associated with judgements of negligence. The 

number of judgements of negligence was significantly higher in cases in which disease related 

mortality had occurred.  

During the last several years, research on malpractice litigation in surgical practice has been 

gaining in interest.6, 11, 15 Specific interest in litigation after BDI was initiated after a survey 

among BDI patients treated in our centre, which showed that 19% were involved in malprac-

tice litigation. Most of these patients were young, employed and suffering from a severe in-

jury.25 In many of these litigation cases the defendant, plaintiff or the court assigned a surgical 

expert to judge the case.21 Although the use of expert witnesses in medical litigation has a long 

tradition in English common law, and is used in many jurisdictions, the reliability is not well 

investigated.13, 16 Although the present study was conducted within a single jurisdiction, it may 

be expected that similar outcomes could be found in other jurisdictions.

The present findings illustrate the great variations in expert judgements as standard for neg-

ligence in medical care. Goldman previously showed that the inter-rater reliability in general 

quality of care judgements is poor.16 However, only a few studies have investigated the inter-

rater reliability on negligence in medical litigation. Posner et al. investigated the effect of im-

plicit review in 103 anaesthesia malpractice claims among 30 experts.18 They found a level of 

agreement defined as fair to moderate, and they estimated that the reliability would increase 

to ‘substantial’ after the assignment of multiple reviewers. In a second study the reliability 

among 97 ophthalmologists was investigated in two litigation cases. Reliability among general 

ophthalmologists was compared with the reliability among specialists in a particular field of 

ophthalmology.18 While in one litigation case the specialists showed an almost perfect within-

group agreement, in the other case the agreement among specialists was far worse compared 

to the agreement among generalists. In contrast to these previous studies, the present findings 

show only a slight inter-rater agreement among experts in surgery. Group agreement did not 

improve among experts working in an academic setting or by selecting experts with experi-

ence in BDI litigation. Several explanations have been offered for the poor inter-rater agree-

Surgical malpractice litigation
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ment among reviewers. Jomas et al. showed that if conclusive evidence or consensus criteria 

are lacking, inter-rater agreement is generally worse.26 Hindsight bias is another factor that 

affects opinions in medical litigation. The level of hindsight bias is proportional to the severity 

of the outcome. Hindsight bias is almost inevitable in retrospective peer-review reports, and 

should therefore be taken into account in the judicial evaluation of expert testimonies.27 A 

third potential reason for the poor agreement is the nature of some physicians to be consist-

ently mild in their judgement, while others are consistently strict.28 This is illustrated in the 

present study by experts who judged nine of the ten cases as being negligent, while another 

expert only judged one case as negligent.

The present analysis showed no association between delay in diagnosis or the severity of in-

jury on the one hand, and judgements of negligent care on the other. This finding is consistent 

with the outcome of a previous study which showed that neither factor is predictive for settle-

ment or acceptance of a BDI litigation claim.21 The high number of judgements of negligent 

care in cases with BDI-related mortality could well be the result of the previously mentioned 

hindsight bias. 

Although the remarkable findings in the present study may have implications for the cur-

rent system of assigning expert witnesses in BDI litigation cases, several limitations should be 

addressed. Reviewers were not randomly selected from all available Dutch certified gastroin-

testinal surgeons. Reviewers were considered to be eligible if they had previously provided 

expertise in a BDI litigation case according to the insurer’s database, or were involved in 

constructing a guideline. This was done for practical reasons and to provide an outcome that 

is representative for the current practice in the Netherlands. Neither were the claims purely 

selected at random either. To obtain a representation of the existing variety of cases, accord-

ing to clinical characteristics such as type of injury and BDI-related mortality, a selection was 

performed. Finally, the present study assessed the level of consensus among experts, but was 

not able to determine whether experts were right or wrong about negligence in care. Based on 

the recently constructed guidelines for LC in the Netherlands, negligent surgical care occurred 

during all ten operations since the critical view of safety technique was not mentioned to 

prevent BDI in any of the operation reports.     

Several authors addressed the ethics, responsibilities and implications for an expert wit-

ness engaged in litigation review.13, 29-33 Several suggestions are formulated; an expert should 

provide independent assistance to lay lawyers and give objective and unbiased opinion to 

concerns within his expertise; an expert should clearly state the medical evidence on which his 

opinion is based; an expert witness should refrain from expressing opinions if matters are be-

yond his expertise; and finally an expert witness should never assume the role of an advocate. 

In England and Wales these guidelines are incorporated in the Civil Procedure Rules, 30 while 
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in the United States baseline qualifications for expert witnesses are established by the Federal 

Rules of Evidence. These rules state that experts must establish their expertise ‘by knowledge, 

skill, experience, training, or education’.34 

To date, guidelines for surgical witness testimony are lacking not only in the Netherlands, but 

also in several other European countries. Although Dutch initiatives are currently being taken 

to construct recommendations for medical experts, it will take time before these are imple-

mented and broadly used in common litigation practice.35 

In the future, it might be valuable for national surgical societies to convene a consensus 

conference in an attempt to define the standard of care for LC.36 Guidelines might reduce 

the incidence of BDI and, consequently, the number of litigation claims. However, guidelines 

should be developed on consensus criteria and should be widely accepted among surgeons. 

Only if these conditions are fulfilled, and guidelines fully integrate into clinical practice they 

can, if required, be referred to in a litigation setting.33, 37

In summary, experts commonly disagree about negligent care during LC. Defendants, 

plaintiffs, experts, and lawyers should be aware of the drawbacks of expert witness testimo-

nies. Given the magnitude of the emotional, social and economic implications for the parties 

involved, further work should be done to change and improve the system of malpractice 

litigation in surgery.   
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summary and conclusions
 

Bile duct injury (BDI) is a feared surgical complication of laparoscopic cholecystectomy with 

an estimated incidence of 0.5%. BDI is associated with increased morbidity, mortality, high 

rates of litigation claims, and poor long-term quality of life. Until recently, the multidiscipli-

nary approach by a team of gastroenterologists, radiologists, and surgeons was given scant 

attention. Although groups with different expertise have reported good outcomes after treat-

ment, no reliable predictors of success in reconstructive surgery and endoscopic therapy were 

known. Therefore, improvement of BDI patient management is essential. Currently, more 

than 500 patients have been referred to the AMC for treatment of BDI. This thesis evaluated 

the experience in treatment, outcome, and malpractice litigation in the largest series of BDI 

patients to date.

Part I of this thesis is entitled ‘Consequences and treatment after bile duct injury’ and de-

scribes studies that evaluate the clinical consequences of BDI for surgeons and patients. This 

part shows the available therapeutic modalities for BDI patients and provides reliable predic-

tors of success in reconstructive surgery and endoscopic therapy.

In contrast with the reported good functional outcome after treatment is the poor patient- 

reported outcome by BDI patients after long-term follow-up. In part II, entitled ‘Quality of 

life after bile duct injury’, the effect of BDI on patients is evaluated in terms of mental and 

physical wellbeing. The two studies in this part determined predicting factors for poor quality 

of life and show the association between malpractice litigation and quality of life outcome. 

In part III, entitled ‘Claims’, the Dutch malpractice litigation system is evaluated based on the 

experience of BDI patients. Predicting factors for litigation are determined and the outcome 

of the litigation process in the Netherlands is evaluated. Finally a study among experts in 

gastrointestinal surgery shows that expert witness testimonies in BDI litigation cases are of 

little value as the agreement among experts is poor, and judgements on negligence of care vary 

widely.   

part i - consequences and treatment after bile duct injury
The Netherlands Healthcare Inspectorate assesses quality of care in Dutch hospitals based on 

performance indicators. One of these indicators is bile leakage after cholecystectomy. The ma-

jority of bile duct injuries are Type A injuries, bile leakages from the cystic duct remnant. Type 

A is generally considered to be a minor injury. It could be argued that this indicator is not 

appropriate for determining differences in quality of care between hospitals as the indicator 

does not assess quality of care but merely signals the frequency of a post-operative complica-

tion with a wide variation in causes and consequences. In chapter 1 the various consequences 
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of post-cholecystectomy bile leakage and injury are described. Three patient histories illus-

trate the wide variation in consequences of bile leakage for patients, surgeons, and insurers. 

Chapter 1 summarizes the drawbacks of using post-operative bile leakage as a performance 

indicator for quality of care among general hospitals. 

In 20 - 40% of the BDI patients, injury is detected during initial surgery. Controversy exists 

however about the management of intraoperative-detected BDI. The peroperative manage-

ment ranges from simple drainage and referral to a tertiary centre to an end-to-end anas-

tomosis (EEA) (duct-to duct, with or without T-tube drainage), or a hepaticojejunostomy 

(HJ). It has been suggested that EEA is associated with a relatively high stricture rate of up 

to 70-80%, and consequently a high incidence of secondary repair. chapter 2 describes the 

outcome of patients (n=56) who underwent an EEA elsewhere and were referred because of 

complications. Even in this negatively selected group of patients, 68% could be successfully 

treated without surgical reconstruction after referral. Reconstructive surgery after complicated 

EEA is a procedure with a relatively low morbidity (8%) and no mortality. Based on these 

results, EEA has to be considered as a good alternative as a primary treatment for peropera-

tive-detected transection of the bile duct without extensive tissue loss. 

Segmental bile duct injury, solitary lesions to the anterior or posterior segmental duct, or 

right hepatic duct are a distinct type of BDI, and treatment of these specific patients should 

be carried out in an expert centre. chapter 3 shows that the prevalence of segmental injury is 

8% (42/500) in the present series. The interval between referral and accurate diagnosis was 

relatively long, 126 days. Surgical treatment (n=18) and endoscopic stent therapy (n=16) 

are associated with higher morbidity compared to bile duct injury patients (post-operative ab-

scesses 22% vs. 8%, p=0.044; endoscopic failure 25% vs. 4%, p=0.057). Chapter 3 shows that 

segmental duct injury is a rare complication, difficult to diagnose, and associated with more 

treatment-related morbidity compared to general bile duct injury patients.  

Major BDI such as bile duct transection or recurrent strictures generally need reconstruc-

tive surgery. Controversy exists about the influence of previous interventions before referral 

and the timing of repair on outcome. In chapter 4 we describe our experience with 151 BDI 

patients who underwent a hepaticojejunostomy. In these series, hospital mortality was zero. 

A multivariate analysis revealed that referral after therapeutical interventions in the initial 

hospital (Odds ratio 4.35, 95% Confidence Interval 1.12- 16.76), repair in the acute phase (OR 

5.44, CI 1.2-24.43), and extended injuries (OR 3.70, CI 1.32-10.34) have a negative effect on 

the short- and long-term outcome. 

Several studies indicated that endoscopic stent therapy is associated with a good outcome 

in BDI patients with cystic duct leakage, common bile duct leakage, and common bile duct 

strictures. In chapter 5 a review of the literature was performed to retrieve best available data 

Summary and conclusions

proefschrift	Philip	DEF18-feb.in206			206 2/22/08			11:01:07	AM



207

on the outcome of endoscopic stent therapy in BDI patients. The majority of biliary injuries 

can be treated successfully in 70-95% of the patients by means of endoscopic stenting. Some 

of the studies discussed in Chapter 5 suggest a more aggressive type of dilation therapy in 

patients with bile duct strictures, based on the sequential insertion of multiple stents. There-

fore we analysed the short- and long-term outcome of stent therapy in BDI patients treated 

in the AMC in chapter 6. In total, 67 patients underwent endoscopic stenting for cystic duct 

leakage, 26 patients for common bile duct leakage, and 110 patients for a bile duct stricture. 

Overall success in patients with cystic duct leakage was excellent (97%). The overall success of 

endoscopic stent therapy in patients with a bile duct stricture was good (74%). Predictors for 

success in patients treated for a bile duct stricture were the number of stents inserted during 

the first procedure (OR 3.2 per stent, 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). Interestingly, the introduction of sequential insertion of multiple stents 

did not improve the outcome (before 77% vs. after 66%, p=0.25).

Following a population-based study in the United States that showed the detrimental effect 

of BDI on survival in patients who only underwent surgical treatment, survival analysis was 

performed on the outcome of a multidisciplinary approach of 500 BDI patients treated in the 

AMC. chapter 7 shows that the referral rate to the department of gastroenterology (n=329), 

surgery (n=146) and to the department of radiology (n=25) was respectively 66%, 29% and 

5%. After referral to our centre, 150 patients (30%) were internally referred to a different 

department to optimize treatment. The 10 years survival in bile duct injury patients is not sig-

nificantly worse compared to the age-matched general Dutch population (89% versus 88%, P 

=0.7). Multivariate analysis showed that the hazard of death was twice as high in male patients 

(HR 1.9, CI 1.0-3.6) and in patients who underwent a repair during the initial cholecystec-

tomy (HR 2.2, CI 1.1-4.3). 

part ii quality of life
Specific interest in quality of life in BDI patients was initiated at our outpatient clinic where 

patients who had been treated for BDI reported many undefined abdominal complaints, 

whereas objective symptoms of recurrent jaundice or cholangitis could be demonstrated in 

only a few patients. Even after long-term follow-up, patients were still preoccupied with the 

unexpected course of events after the removal of the gallbladder. Patients were disappointed 

by the prolonged hospital stay, and the occasionally delayed diagnosis. chapter 8 shows the 

results of a survey in 278 BDI patients, after a mean follow-up of 5.9 years. Quality of life 

of injured patients was significantly lower in 3 of the 8 domains compared to patients who 

underwent cholecystectomy without an injury (p<0.05). In 7 of the 8 QoL domains, injured 
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patients scored significantly worse than the healthy population norms (p<0.05). No improve-

ment was found in a longitudinal study after 5.5 and 11 years of follow-up. Clinical charac-

teristics such as the type of injury and type of treatment did not affect outcome. Nineteen 

percent of the patients (n=53) filed a malpractice claim after BDI. These patients reported 

better QoL (p = 0.02) if the claim was resolved in their favour compared to patients whose 

claim was rejected.

Parallel to chapter 8, in chapter 9 we identified socio-demographic and psychosocial factors 

that explain quality of life in BDI patients. After a mean follow-up of almost 6 years, 62% of 

the BDI patients reported that they suffer from symptoms that they link to the injury. A mul-

tivariate analysis reveals that QoL is only partly explained by factors related to the injury, but 

more by older age, more self-reported symptomatology, increased co-morbidity, involvement 

in litigation, emotional instability, and a belief in loss of control over health. 

Both studies on quality of life emphasize the impact of BDI on a patient’s mental and physical 

wellbeing. Surgeons and other physicians involved in the treatment of BDI patients should be 

aware of the patients’ characteristics and psychosocial profile. 

part iii claims
Malpractice litigation among BDI patients is common. Nineteen percent of the patients in the 

present series filed a claim after occurrence of BDI. chapter 10 shows that factors associated 

with starting a claim procedure are: younger age, the severity of the injury, surgical treatment, 

employment, and the use of social securities. A complete transection of the common bile duct 

is an independent predictive factor for starting a claim procedure (OR 7.53, CI 1.85-30.63). 

To expand our knowledge about malpractice litigation after BDI, the largest Dutch hospital 

insurer for medical liability was consulted. The results of this study are presented in chapter 

11. This study shows that BDI litigation occurs in one out of 1250 laparoscopic cholecystecto-

mies. Of the 133 filed claims between 1993 and 2005, 88 were closed after a median duration 

of 2 years. In 61 of the 88 cases (69%) liability was rejected and in 16 cases (18%) liability was 

acknowledged. The median compensation was € 9,826.07. Rejection of liability increased from 

50% in the period 1994-1998 vs. 72% in 2004 -2006 (p=0.023). Factors associated with rec-

ognition were: patient employment and patient’s death. Factors associated with an increase in 

financial compensation are delay in imaging, delay in diagnosis, and relaparotomy with repair 

in the initial hospital. 

The aim of the study described in chapter 12 was to determine the inter-rater agreement of 

expert witness testimonies in surgical malpractice litigation. Thirteen independent experts 

reviewed 10 closed BDI litigation cases. In one out of 10 cases full agreement was observed. In 

seven of the 10 cases the highest percentage of agreeing experts was 53% or less. Judgements 
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on negligence of care were not associated with delay in diagnosis or the severity of injury. 

Chapter 12 illustrates the poor reliability of expert witnesses in BDI litigation claims. Raising 

consensus concerning the standards of surgical care may be required to improve agreement in 

judgements on negligence.

conclusions
The present thesis illustrates the impact of a surgical complication and iatrogenic injury from 

a clinical, psychological, and socio-economic point of view. A multidisciplinary treatment 

of BDI patients by a team of gastroenterologists, radiologists and surgeons is shown to be 

beneficial for the long-term outcome. Several treatment-related factors improve functional 

outcome such as referral to a tertiary centre, delayed timing of surgical reconstruction, and 

insertion of multiple stents during the first endoscopic intervention in a patient with a bile 

duct stricture. However, the unexpected course after the cholecystectomy, the prolonged 

hospital stay, and the occasionally delayed diagnosis will probably remain, and form a patient’s 

physical and mental burden. Although an association between malpractice litigation and 

quality of life in BDI patients was found in the present thesis, the causality dilemma remains 

unanswered: what came first? Is it the poor quality of life that causes the patient to file a claim, 

or does the litigation process have a detrimental influence on a patient’s mental and physical 

wellbeing? Surgeons should be aware of the possibility of being sued after the occurrence of 

BDI. Honest and open communication with the patient and adequate documentation of clini-

cal findings and therapeutical considerations might prevent a long and distressing litigation 

process. Finally, expert witnesses commonly disagree about negligent care during laparoscopic 

cholecystectomy. Defendants, plaintiffs, experts, and lawyers should be aware of the drawbacks 

of expert witness testimonies. 
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samenvattinG en conclusies
 

Galwegletsel is een gevreesde chirurgische complicatie met een geschatte incidentie van 0.5%. 

Galwegletsel is geassocieerd met ernstige morbiditeit, verhoogde mortaliteit en een langdurig 

beperkte kwaliteit van leven. De multidisciplinaire behandeling van patiënten met een galweg-

letsel door gastro-enterologen, radiologen en chirurgen is beperkt beschreven in de literatuur. 

Eerder onderzoek toonde goede behandelingsresultaten bij patiënten met een galwegletsel, 

maar voorspellende factoren voor een goede uitkomst na reconstructieve chirurgie of endo-

scopische stentplaatsing waren tot dusver onbekend. De gerapporteerde goede lange-termijn 

resultaten van de behandeling staan in contrast met de verminderde kwaliteit van leven zoals 

die door patiënten met een galwegletsel wordt ervaren. Daarom is verbetering van de be-

handeling van patiënten met een galwegletsel van groot belang. In het Academisch Medisch 

Centrum in Amsterdam zijn tussen 1990 en 2007 meer dan 600 patiënten met een galwegletsel 

behandeld. Dit proefschrift beschrijft het onderzoek naar de uitkomsten van een multidisci-

plinaire behandeling van patiënten met een galwegletsel, het onderzoek naar de kwaliteit van 

leven in deze specifieke populatie en de ervaring met patiënten die een schadeclaim hebben 

ingediend na een galwegletsel.

deel i - consequences and treatment 
Dit deel evalueert de klinische consequenties van galwegletsel. In dit deel worden onder an-

dere de uitkomsten van de chirurgische en endoscopische behandeling van patiënten met een 

galwegletsel geëvalueerd en worden voorspellende factoren voor een succesvolle behandeling 

bepaald. De Inspectie voor de Gezondheidszorg bepaald aan de hand van ‘prestatie-indica-

toren’ de kwaliteit van zorg in Nederlandse ziekenhuizen. Eén van de opgestelde indicatoren is 

gallekkage. Het is twijfelachtig of het percentage gallekkage kan worden gebruikt als indicator 

voor de kwaliteit van zorg. hoofdstuk 1 beschrijft de uiteenlopende consequenties van post-

operatieve gallekkage voor de patiënt, de chirurg en de zorgverzekeraar. De indicator gal-

lekkage is wellicht nuttig als signaalfunctie, maar reflecteert niet de kwaliteit van de geleverde 

zorg van een instelling. 

Galwegletsel wordt in 20-40% gediagnosticeerd tijdens de initiële operatie. Er bestaan ver-

schillende meningen over het te voeren beleid bij peroperatief ontdekt letsel. De belangrijkste 

factor die bij dit beleid een rol speelt is de hoeveelheid weefselverlies van de ductus choledo-

chus, de mate van ontsteking en de diameter van de resterende galweg. Het peroperatief beleid 

kan variëren tussen een simpeler drainageprocedure met directe verwijzing naar een tertiair 

centrum, een directe herstelprocedure van de doorgesneden galwegen (‘end-to-end anasto-

mose’) of een meer ingewikkelde reconstructie van de galweg waarbij er een lis van de darm 
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wordt bevestigd aan de lever (hepaticojejunostomie). Direct herstel middels een end-to-end 

anastomose leidt in 70-80% van de patiënten tot een strictuur van de galwegen, die veelal 

leidt tot reoperatie. Om deze reden heeft de meer ingewikkelde reconstructieve procedure 

de voorkeur van chirurgen met meer ervaring. hoofdstuk 2 toont de uitkomsten van de 

behandeling van patienten (n=56) die in een ziekenhuis elders een end to end anastomose 

ondergingen en bij wie dat heeft geleid tot een gecompliceerd beloop. Zelfs deze geselecteerde 

groep werd in 68% succesvol behandeld zonder reoperatie. Reconstructieve chirurgie na een 

gecompliceerde end-to-end anastomose is een procedure met een lage morbiditeit (8%) en 

zonder mortaliteit. Op basis van dit resultaat beschouwen wij een end-to-end anastomose als 

een goed alternatief voor de peroperatieve behandeling van een galwegletsel mits er niet veel 

weefselverlies is.

Segmenteel letsel van de galwegen komt relatief weinig voor en uitkomsten van een multi-

disciplinaire behandeling van dit type letsel is beperkt beschreven. hoofdstuk 3 beschrijft 

42 patiënten met een dergelijk zeldzaam letsel en toont dat dergelijke letsels moeilijk zijn te 

diagnosticeren. Het interval tussen operatie en diagnose bedroeg gemiddeld 126 dagen. Chiru-

rgische behandeling (n=18) en endoscopische stent therapie (n=16) in deze patiëntengroep 

gaan gepaard met een verhoogde morbiditeit vergeleken met de overige typen galwegletsel. 

(post operatieve abcessen 22% vs. 8%, en niet succesvolle stenttherapie in 25% vs. 4%).

Een transectie van de ductus choledochus dient middels reconstructieve chirurgie te worden 

behandeld. Het was echter onbekend of de timing van de operatie en eventuele therapeutische 

interventies in het ziekenhuis elders een negatieve invloed hebben op de uitkomst van de 

behandeling. In hoofdstuk 4 wordt de uitkomst van 151 reconstructieve operaties beschreven 

en geanalyseerd. In deze patiëntenserie was geen ziekenhuismortaliteit en bedroeg de mor-

biditeit 19%. Een multivariate analyse toont aan dat de volgende factoren een onafhankelijke 

voorspeller zijn voor een slechter resultaat: eerdere interventies in het verwijzend ziekenhuis 

(Odds ratio 4.35, 95% Betrouwbaarheidsinterval 1.12- 16.76) en een operatief herstel binnen 

6 weken na de initiële operatie (OR 5.44, BI 1.2-24.43). 

Eerdere studies beschreven de uitkomsten van endoscopische stenttherapie bij patiënten met 

postoperatieve lekkage of een strictuur van de galwegen. In hoofdstuk 5 zijn de relevante 

studies uit de literatuur samengevat. Uit deze studies blijkt dat 70-95% van dit type galwe-

gletsel succesvol kan worden behandeld middels endoscopische stenttherapie. Enkele studies 

tonen een meerwaarde bij het gebruik van meerdere stents en een agressiever beleid in het di-

lateren van de galwegen bij patiënten met een strictuur van de galwegen. Om de meerwaarde 

van dit beleid te onderzoeken bij de patiënten die zijn behandeld in het Academisch Medisch 

Centrum zijn de uitkomsten van een cohort van 210 patiënten beschreven en geanalyseerd 

in hoofdstuk 6. In totaal ondergingen 67 patiënten endoscopische stent therapie voor een 
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cysticus lekkage, 26 patiënten voor een ductus choledochus lekkage en 110 patiënten voor een 

choledochus strictuur. Het succes van behandeling in patiënten met een cysticus lekkage was 

zeer goed (97%) en goed in patiënten met een strictuur (74%). Factoren die invloed hebben 

op deze uitkomst zijn het aantal stents dat gedurende de eerste procedure kan worden inge-

bracht (OR 3.2 per stent, BI 1.3-8.4), de locatie van het letsel (Bismuth IV, OR 0.04 BI 0.003-

0.52) en endoscopische stent therapie in het ziekenhuis elders (OR 0.24, BI 0.06-0.88). Het is 

opmerkelijk dat een agressiever beleid ten aanzien van het aantal stents bij patiënten met een 

strictuur niet heeft geleid tot een beter resultaat (voor 77% vs. na 66%, p=0.25).

Amerikaans onderzoek heeft aangetoond dat patiënten met een galwegletsel na cholecystec-

tomie een ongeveer 3 keer zo grote kans op sterfte binnen 9 jaar na de operatie hebben als 

patiënten die deze operatie ondergingen zonder een galwegletsel. Deze dramatische bevindin-

gen vormden de aanleiding om de overleving te onderzoeken in het AMC cohort. hoofdstuk 7 

toont het verwijspatroon van patiënten met een galwegletsel. Het percentage van 500 patiënt-

en naar die naar de gastro-enterologie , radiologie en chirurgie zijn verwezen bedroegen 

respectievelijk 66%, 5% en 29%. Na de initiële verwijzing naar het AMC zijn 150 patiënten 

intern verwezen naar een andere afdeling om de behandeling te optimaliseren. De tien-jaars-

overleving van patiënten met een galwegletsel is na behandeling in het AMC gelijk aan de 

overleving van de Nederlandse bevolking (gecorrigeerd voor leeftijd en geslacht, 89% vs. 88% 

p=0.7). Een multivariate analyse toont aan dat mannelijke patiënten (Hazard Ratio 1.9, 95% 

Betrouwbaarheidsinterval 1.0-3.6) en patiënten bij wie er tijdens de initiële cholecystectomie 

een reconstructie is verricht (HR 2.2, BI 1.1-4.3), een 2 keer zo grote kans hebben op sterfte 

binnen 10 jaar na de operatie dan overige patiënten met een galwegletsel. 

deel ii - quality of life
Het goede functionele resultaat na behandeling staat in contrast met de beperkte kwaliteit van 

leven die patiënten met een galwegletsel rapporteerden in eerdere studies. In deel II, getiteld 

‘Quality of life’ worden twee studies beschreven waarin uitgebreid onderzoek is gedaan naar 

kwaliteit van leven in deze patiëntenpopulatie. 

hoofdstuk 8 toont de resultaten van het onderzoek onder 278 galwegletselpatiënten naar 

kwaliteit van leven na een gemiddelde follow up van 5,9 jaar. Kwaliteit van leven in galweg-

letselpatiënten is significant lager in 3 van 8 domeinen vergeleken met patiënten die een 

laparscopische cholecystectomie ondergingen zonder letsel. In 7 van de 8 domeinen scoren 

galwegletselpatiënten significant lager dan de algemene Nederlandse bevolking. Longitudi-

naal onderzoek in 50 patiënten toont geen verbetering van kwaliteit van leven na een langere 

follow up van 5,5 jaar. Het onderzoek toont aan dat de duur van de follow-up, de ernst van 

het letsel, en het type behandeling geen invloed hebben op de kwaliteit van leven. Patiënten 
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die een letselschadeclaim hebben ingediend (n=53, 19%) rapporteren een significant lagere 

kwaliteit van leven dan patiënten die geen claim hebben ingediend. Patiënten aan wie de 

schadeclaim is toegekend rapporteerden vervolgens een significant hogere kwaliteit van leven 

dan patiënten bij wie de claim was afgewezen. In hoofdstuk 9 zijn de sociaaldemografische en 

psychosociale factoren geanalyseerd die van invloed zijn op de kwaliteit van leven bij patiënten 

met een galwegletsel. Tweeënzestig procent van de ondervraagde patiënten meldt klachten die 

zij toewijzen aan het galwegletsel. Een multivariate analyse illustreert dat de beperkte kwaliteit 

van leven weliswaar bepaald wordt door aan het letsel gerelateerde factoren maar nog meer 

door de leeftijd van de patiënt, door de gerapporteerde symptomatologie, door de co-morbi-

diteit, door de stabiliteit van persoonlijkheid en door het verlies van controle over de eigen 

gezondheid. 

deel iii - claims
Galwegletsel is voor 19% van de patiënten die in het AMC zijn behandeld, aanleiding om 

een schadeclaim in te dienen tegen de betrokken chirurg of het ziekenhuis. Voor chirurgen, 

ziekenhuizen en verzekeraars is het van belang om inzicht te krijgen in de prevalentie van 

schadeclaims na een galwegletsel. Daarnaast is het onbekend welke patiëntenkarakteristieken 

geassocieerd zijn met het indienen van een schadeclaim. hoofstuk 10 toont aan dat het per-

centage claims is niet toegenomen over de periodes 1991-1995 (19%), 1996-2000 (18%) en 

2001-2005 (20%). Patiëntenkarakteristieken die geassocieerd zijn met het indienen van een 

schadeclaim zijn: jongere leeftijd, ernst van het letsel, chirurgische behandeling, werkzaam 

zijn ten tijde van de initiële cholecystectomie en terecht komen in de ziektewet. Een complete 

transectie van de galweg is een onafhankelijke voorspeller voor het indienen van een schade-

claim (OR 7.53, 95% BI 1.85-30.63, p=0.005). 

Om meer inzicht te krijgen in de Nederlandse procedure rondom een schadeclaim na een 

galwegletsel is onderzoek verricht bij de grootste aansprakelijkheidsverzekeraar voor medische 

instellingen (MediRisk). Het resultaat van dit onderzoek is beschreven in hoofdstuk 11. Eén 

op de 1250 laparoscopische cholecystectomieën in Nederland leidt tot een schadeclaim als 

gevolg van een galwegletsel. Uit de 133 beschikbare schadeclaims waren er 88 afgesloten na 

een procesduur van mediaan 2 jaar. Tweederde (61/88) van de claims is afgewezen en in de 

16 toegewezen claims bedroeg de financiële compensatie mediaan € 9.826,-. De hoogte van 

de compensatie was significant geassocieerd met verlate diagnostiek, verlate diagnose, en een 

relaparotomie in het initiële ziekenhuis. Tot slot beschrijft dit proefschrift in hoofdstuk 12 de 

inter-observer variabiliteit van getuigen-deskundigen in een letselschadezaak na een galweg-

letsel. Dertien getuigen-deskundigen hebben tien letselschade casus beoordeeld. In één van de 

tien casus waren de deskundigen het unaniem eens. In zeven van de tien casus was het hoogste 
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percentage overeenstemming 53% of minder. In letselschade zaken waarin de patiënt was 

overleden als gevolg van het galwegletsel werd vaker geoordeeld dat er sprake was van nalatig 

handelen (p=0.02). Dit oordeel was niet geassocieerd met een verlate diagnose of een ernstiger 

type letsel. 

conclusies
Dit proefschrift beschrijft de impact van een chirurgische complicatie vanuit een klinisch, 

psychosociaal en sociaaleconomisch perspectief. Galwegletsel is een ernstige complicatie van 

een laparoscopische cholecystectomie. Een multidisciplinaire behandeling van patiënten met 

een galwegletsel door gastro-enterologen, radiologen en chirurgen biedt een goed lange-ter-

mijn resultaat. Factoren die een positieve invloed hebben op het behandelingsresultaat zijn: 

verwijzing naar een tertiair centrum, reconstructieve chirurgie in een ‘delayed’ setting en het 

inbrengen van meerdere stents gedurende de eerste endoscopische behandeling van een gal-

wegstrictuur. Desondanks zijn, als gevolg van het onverwachte verloop na de galblaasverwij-

dering, de verlengde opnameduur en de soms laat gestelde diagnose, de emotionele en fysieke 

beperking bij patiënten langdurig meetbaar. 

Dit proefschrift toont een relatie aan tussen de kwaliteit van leven bij patiënten met een gal-

wegletsel en het indienen van een schadeclaim, hoewel de causaliteit onduidelijk blijft. Is het 

de beperkte kwaliteit van leven die patiënten doet besluiten om een schadeclaim in te dienen 

of heeft het juridische proces een negatieve invloed op het welzijn van de patiënt? Het is ook 

mogelijk dat er sprake is van wederzijdse invloeden. 

Chirurgen dienen zich bewust te zijn van de mogelijkheid aansprakelijk te worden gesteld 

voor de schade na een galwegletsel. Eerlijke communicatie en adequate verslaglegging van 

de operatie en postoperatieve diagnostiek en interventies voorkomen mogelijk een lang en 

schadelijk letselschadeproces. Schadeclaims als gevolg van een galwegletsel worden in twee-

derde van de gevallen afgewezen en indien aansprakelijkheid wordt erkend, is de financiële 

vergoeding relatief laag. Deze bevindingen rechtvaardigen de discussie of een ‘no fault’-sys-

teem voor chirurgische letselschade niet beter is voor de patiënt en behandelaar. Tot slot toont 

het onderzoek in dit proefschrift aan dat meerdere getuigen deskundigen een zeer verschillend 

oordeel hebben over nalatigheid in een letselschadezaak na een galwegletsel. Patiënten, artsen, 

deskundigen en juristen dienen zich bewust te zijn van de beperkingen van een getuige-

deskundige systeem in chirurgische letselschadezaken. Gezien de grote emotionele, sociale 

en economische gevolgen voor de betrokken partijen zal dit systeem in de toekomst moeten 

worden veranderd en verbeterd. 

Samenvatting en conclusies

proefschrift	Philip	DEF18-feb.in215			215 2/22/08			11:01:08	AM



proefschrift	Philip	DEF18-feb.in216			216 2/22/08			11:01:09	AM



217

epiloGue

Despite the proposed measures and efforts to prevent bile duct injury (BDI) during laparo-

scopic cholecystectomy, the incidence of this severe complication remains higher compared 

to the incidence during the open procedure. The BDI-related subjects discussed in this thesis 

hopefully contribute to the awareness among surgeons and patients that although the laparo-

scopic approach has advantages over the open operation regarding duration of hospital stay 

and convalescence, bile duct injury is a rare but severe complication with major consequences. 

Therefore BDI should always be mentioned during the informed consent procedure. 

Current guidelines for laparoscopic cholecystectomy in the Netherlands should be widely 

implemented to improve surgery. The Critical View of Safety criteria should be fulfilled before 

transection of the cystic artery and cystic duct. Camera registration of the critical view of 

safety can provide evidence in a potential BDI litigation case to show that preventive measures 

are taken to avoid injury.

Early diagnosis of BDI is essential as the clinical condition may rapidly deteriorate within 

a few days post-operatively. Relaparotomy for suspected injury without further classifica-

tion and localization of injury is not acceptable. Therapeutic interventions should never be 

performed without detailed knowledge of the site and extension of the injury. Control of bile 

leakage and inflammation, and classification of the injury are the first steps in the manage-

ment of bile duct injury. A multidisciplinary approach to BDI is essential to optimize treat-

ment. Depending on the local expertise, treatment should be performed in a tertiary referral 

centre or in the experienced hands of local gastroenterologists, radiologists and surgeons.

Immediate honest post-operative communication to patients and relatives about diagnosis, 

treatment and prognosis are of great importance. Coping with iatrogenic biliary injury caused 

by a surgeon during elective surgery is probably more difficult than coping with a natural 

disease with more gradual presentation. 

Finally, this thesis illustrates our concern about the present system for malpractice litigation 

after bile duct injury. The rejection rate of litigation claims is relatively high and financial 

compensation paid to patients is low. These findings justify further debate on whether a no-

fault compensation system is to be preferred over the present system of compensation based 

on medical negligence. Secondly, the use of expert testimonies in malpractice litigation raises 

concerns. Since the standard of care is generally determined by consensus criteria for most 

medical interventions, not by criteria for expert judgements, experts make a subjective judge-

ment with potential major implications for patients and colleagues. Given the magnitude 

of the emotional, social and economic implications for the parties involved, further efforts 

should be made to change and improve the system of malpractice litigation in surgery. 
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