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Introduction 

Living donor liver transplantation (LDLT) was first reported in 1988 and right hepatic lobe was reported in 1994. Since that 

time, LDLT using the right lobe has become a standard treatment for end-stage liver disease in adults [1-3]. 

Abstract 

Aim: Liver transplantation is the only treatment for end-stage liver disease. Biliary tract pathologies that develop 

after liver transplantation are the most common causes of morbidity. The aim of this retrospective study was to 

evaluate the outcomes of surgical treatment for biliary strictures. 

Patients and Methods: In this study, only surgical treatment applied biliary strictures were evaluated. Between 

April 2014 and April 2018 at Medipol University Medical Faculty Hospital Organ Transplantation Department, 

Istanbul, Turkey, 129 patients with living donor liver transplantation were studied retrospectively.  

Results: Seven patients (5.4%) were done surgical treatment, because all percutaneous transhepatic biliary 

drainage (PTBD) has failed. In these patients, no exhibited postoperative morbidity, mortality and recurrence of 

biliary strictures in follow up 35 months. 

Conclusions: Surgical treatment appears to be successful in when PTBD have failed biliary stricture patients, after 

liver transplantation. 
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There are two main techniques for biliary reconstruction in LDLT using the right lobe: duct-to-duct anastomosis, and Roux-

en-Y hepaticojejunostomy [4]. The most common complications after LDLT develop from the biliary system. These are bile 

leakage and strictures [5,6]. 

 

There are two main treatments for biliary strictures: interventional treatment and surgical treatment. Surgical treatment is 

performed when all interventional treatments have failed [7]. 

The aim of this retrospective study was to evaluate the outcomes of surgical treatment for biliary strictures. 

Patients and Methods 

In this study, only surgical treatment for biliary strictures was evaluated. Between April 2014 and April 2018 at Medipol 

University Medical Faculty Hospital Organ Transplantation Department, Istanbul, Turkey, 129 patients with living donor 

liver transplantation were studied retrospectively. Seven patients (5.4%) were done surgical treatment for biliary stricture. In 

these patients were evaluated demographic features, complication rates and mortality rates. 

Post-transplant follow-up 

The patient will be used as a standard immunosuppressive therapy for life-long calcineurin inhibitors (tacrolimus or 

cyclosporine). Mycophenolate Mofetil to be used in the first year, the first six months were used Prednisolone to be used. 

Patients received control once a week for the first month after discharge, and once every 15 days for the second month and 

monthly for the following months. 

If liver biochemical parameters, such as serum total and direct bilirubin, alkaline phosphatase and gamma-glutamyl 

transferase, were abnormal in controls. We used ultrasonography (USG) and magnetic resonance cholangiopancreatography 

(MRCP) for radiologic diagnosis in doubt biliary strictures. If minimal dilatation of the intrahepatic biliary duct had observed 

on USG, MRCP was performed. 

Magnetic resonance cholangiopancreatography (MRCP) was performed when biliary complications were suspected. A biliary 

stricture was diagnosed when stenosis of the bile duct and dilatation of the intrahepatic duct proximal to the stricture were 

observed on MRCP (Figure 1). 

 

Figure 1: Magnetic resonance cholangio pancreatography (MRCP). 
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Whether PTBD is chosen as the first treatment after diagnosis of a biliary stricture depends on the status of the biliary stricture 

and the patient’s condition. Surgical treatment is performed when all PTBD treatments have failed (Figure 2). 

 

Figure 2: Percutaneous transhepatic biliary drainage (PTBD). 

Surgical treatment 

Unsuccessful interventional treatment was mostly attributed to critical narrowing not allowing traversing the stricture. These 

patients were referred for surgery. In our patients, we have disrupted the duct to duct anastomosis and we have performed 

Roux-en-Y hepaticojejunostomy. 

 

Statistical Analysis 

SPSS 22.0 (SPSS for Windows, 2007, Chicago) was used for statistical analysis. Continuous variables which have normal 

distribution were presented as mean ± Standard deviation. Statistical analysis for the parametric variables was performed by 

the Student’s T-test. The qualitative variables were given as percent and the correlation between categorical variables was 

investigated by the chi-square test and Fisher’s exact test. Statistical significance level was defined as P ˂ 0.05. 

Results 

Among 129 recipients, seven patients (5.4%) were done surgical treatment for biliary stricture. Mean age of surgical treatment 

patients were 50.7 ± 10.5 years; 6 (85.7 %) of the 7 surgical treatment patients were male. 

Mean Body Mass Index (BMI) of surgical treatment patients were 29.1 ± 4.30 kg/m2 (kilogram per square meter).  

Mean model for end-stage liver disease (MELD) scores of surgical treatment patients were 19.4 ± 11.2.  

Mean warm ischemia time of surgical treatment patients were 50.6 ± 8.6 minutes. 

Mean Cold ischemia time of surgical treatment patients were 26.7 ± 10.4 minutes. 

The mean follow-up time was 35 (22-42) months.  

In these patients, no exhibited postoperative morbidity, mortality and recurrence of biliary strictures in follow up period (Table 

1). 
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None Stricture Group 

(n = 122) 

Surgical Treatment for Biliary 

Stricture Group (n = 7) 
P-value 

Age (years) 51.8 ± 12.1 50.7 ± 10.5 0.812 

Male/female (n/%) 76 (62.3%)/46 (37.7%) 6 (85.7%)/1 (14.3%) 0.421 

Body mass index kilogram per 

square meter (kg/m2) 
28.3 ± 5.01 29.1 ± 4.30 0.694 

Warm ischemia time (minute) 39.2 ± 11.9 50.6 ± 8.6 0.015 

Cold ischemia time (minute) 29.6 ± 12.7 26.7 ± 10.4 0.550 

Model for end-stage liver disease 

(MELD) score 
16.3 ± 7.02 19.4 ± 11.2 0.279 

Table 1: Comparison of demographic and clinical findings 

Discussion 

Living donor liver transplantation using the right lobe has become a standard treatment in adults [1]. There are two methods 

of biliary reconstruction in recipients using the right lobe; Roux-en-Y hepaticojejunostomy and duct-to-duct anastomosis [4]. 

In all patients included this study there was duct-to-duct biliary anastomosis before development biliary strictures. 

 

Biliary complications are the most common and cause of morbidity and mortality in LDLT patients. These are bile leakage 

and strictures [5,6]. The incidence of biliary leakage and stricture after LDLT using the right lobe are reportedly 4.7% to 

18.2% and 8.3% to 31.7%, respectively [7,8]. Biliary strictures can occur months to years after liver transplant [9]. 

In this study, there was most commonly seen within the first six months. 

In this study, only performed surgical treatment for biliary stricture seven patients (5.4%) were evaluated. 

The clinical presentation of patients with biliary strictures after liver transplant is generally the result of obstruction to bile 

outflow and cholangitis. The clinical findings can include jaundice, abdominal pain, fever, and pruritus [10]. Elevated alkaline 

phosphatase, gamma glutamyl transferase, total-direct bilirubin and transaminase levels [11]. 

In our study, the clinical findings were fever, pruritus and the liver profile to be elevated in a cholestatic pattern. 

The radiologic diagnosis of biliary strictures ultrasonography (USG) and Magnetic resonance cholangiopancreatography 

(MRCP). USG has sensitivity in the detection of bile duct obstruction 40% and 70% [12]. MRCP has a sensitivity of 95% 

[13].  

In this study, we used ultrasonography (USG) and magnetic resonance cholangiopancreatography (MRCP) for radiologic 

diagnosis in doubt biliary strictures. If minimal dilatation of the intrahepatic biliary duct had observed on USG, MRCP was 

performed. 
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Magnetic resonance cholangiopancreatography (MRCP) was performed when biliary complications were suspected. A biliary 

stricture was diagnosed when stenosis of the bile duct and dilatation of the intrahepatic duct proximal to the stricture were 

observed on MRCP. 

The management of biliary strictures after liver transplantation can be divided into 4 therapeutic strategies: Endoscopic 

retrograde cholangiopancreatography (ERCP), Percutaneous transhepatic biliary drainage (PTBD), surgical revision and 

retransplantation. Surgical treatment is performed when all interventional treatments have failed [14]. 

In our study, surgical treatment is performed when all PTBD have failed. 

The rate of recurrence of post-transplant biliary strictures ranges from 10% to 20% [15]. 

The mean follow-up time was 35 (22-42) months. In these patients, no exhibited postoperative morbidity, mortality and 

recurrence of biliary strictures in follow up period. 

Our study has several limitations. First, this study was retrospective. Second, the number of cases was small. 

Conclusion 

Despite the limitations described in discussion, surgical treatment appears to be successful in when PTBD have failed biliary 

stricture patients, after liver transplantation. 
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