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IMPACT OF BILE DUCT INJURY ON QUALITY 
OF LIFE  

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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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.  

Currently, the incidence of BDI ranges from 0,5 to 1,4%, 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.  

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).  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. 

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%.  

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.  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.  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.

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-

sification  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 was assessed with the 36-Item Short-Form Health Survey 

(SF-36).  The SF-36 is a validated instrument used in most of the previous studies on QoL in 

BDI patients.  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).  A higher score on the 

domains or component scores represents a better QoL. 

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.  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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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 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).  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.  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.  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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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 .

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. 

The domain and component scores of SF-36 after a mean of 5.9±3.8 years following BDI are 

summarized in . 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).
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The GiQLi scores are shown in . 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).

The outcome of the longitudinal study of the SF-36 is shown in . 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.   

  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.

, assessment performed after a mean of 66 months (range 34-99) after the injury occurred. 

, 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 

proefschrift Philip DEF18-feb.in136   136 2/22/08   11:00:50 AM



Bivariate analysis showed no significant association between the type of injury, type of treat-

ment, or duration of treatment and QoL outcome.  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 . 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. 

  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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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.  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.  first addressed the issue of poor QoL after BDI. After this publica-

tion, several other studies were performed and discrepant results were published.  

The findings in the present study are in contrast to the results of two previous reports. Melton 

et al.  and Sarmiento et al.  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.  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.  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.  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.  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.

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.  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.  

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. , 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.  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.

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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