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Single Center Experience of Biliary Reconstruction in Living Donor Liver
Transplantation: Duct-to-Duct Anastomosis

Jin Hoon Nam, M.D., Seok Jeong Yang, M.D., Jae Geun Lee, M.D., Dong Jin Joo, M.D.,
Dai Hoon Han, M.D., Gi Hong Choi, M.D. and Jin Sub Choi, M.D.

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea

Background: Duct-to-duct anastomosis is the most common biliary reconstruction method in living donor liver transplantation.
However, biliary complications can frequently occur. The objective of this study was to examine biliary complications and related
risk factors of patients with living donor liver transplantation during the last 12 years in our institution.

Methods: Surgical outcomes of 252 consecutive patients with duct-to-duct anastomosis for biliary reconstruction in living donor
liver transplantation between December 2000 and July 2012 were analyzed retrospectively.

Results: Among the 252 patients, there were 65 cases (25.8%) of biliary complications. Before 2010, the incidence of biliary compli-
cations was 30.4% (56 of 184 cases). After 2011, the incidence was significantly (P<0.05) decreased to 13.2% (nine out of 68 cases).
The complication rate of anastomosis of two separated bile ducts of graft to recipient two separated bile ducts using cystic duct
and common bile duct of recipient was 50% (10 out of 20), which was relatively higher compared to that of single to single duct
anastomosis (47 out of 191, 24.6%) or multiple duct to single duct anastomosis (eight out of 41, 19.5%).

Conclusions: Duct to duct anastomosis between two separated bile ducts of a graft to two separated bile ducts of a recipient,
the most common biliary reconstruction method, was associated with higher rate of biliary complications. Complications related
to biliary reconstruction of living donor liver transplantation was gradually decreased. Standardization of bile duct anastomosis
might lead to sequential reduction of biliary complications in living donor liver transplantations.
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Table 1. Clinical feature of the patients with duct-to-duct anastomosis
Variable Value

Sex (male/female) 191 (75.8)/61 (24.2)

Age (yr) 51.17+8.886
Original disease
Cirrhosis, HBV 88 (34.9)
Cirrhosis, HCV 6 (2.4)
Cirrhosis, HBV+HCV 1 (0.4)
Cirrhosis, alcoholic 16 (6.3)
Cirrhosis, cryptogenic 2 (0.8)
Cirrhosis, autoimmune 3 (1.2)
Primary biliary cirrhosis 4 (1.6)
Metabolic liver disease 3(1.2)
Acute liver failure 7 (2.8)
Malignant, HCC 120 (47.6)
Malignant, others 1 (0.4)
Others 1 (0.4)
MELD score 14.98+8.03
Graft weight (g) 766.79+135.2
GRWR (%) 1.27+0.31
OP time (hr) 11.97+2.14
Intraoperative transfusion (unit)
Red blood cells 7.71+£9.21
Fresh frozen plasma 6.98+7.22
Platelet concentrate 3.13£6.31
Duration of hospital stay 32.974+27.58

Data are presented as number (%) or mean=+SD.
Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus;
HCC, hepatocellular carcinoma; MELD, Model for End-Stage
Liver Disease; GRWR, graft versus recipient weight ratio; OP,
operation.
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Fig. 1. Annual Incidence of living donor liver transplantation.
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Table 2. Comparison of biliary complication by operation period

Until 2010 Since 2011

(n=184) (n=6g) 1 value
Biliary complication 56 (30.4) 9 (13.2) 0.006
Early developed 46 (25.0) 7 (10.3) 0.014

biliary complication
(within 3 mo)

Data are presented as number (%).
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Table 3. Donor factors associated with biliary complications

Factor Biliary complication Pvalue
Age (yr)
<40 (n=193) 52 (26.9) 0.338
>40 (n=58) 12 (20.7)
Body mass index
<24 (n=150) 40 (26.7) 0.299
>24 (n=56) 11 (19.6)
Graft weight (g)
<700 (n=67) 20 (29.9) 0.226
=700 (n=136) 30 (22.1)
CIT (min)
<120 (n=62) 15 (24.2) 0.342
>120 (n=15) 3 (20.0)
OP time (hr)
<10 (n=18) 2 (11.1) 0.249
>10 (n=163) 43 (26.4)

Data are presented as number (%).
Abbreviations: CIT, cold ischemic time; OP, operation.

Table 4. Recipient factors associated with biliary complications

Factor Biliary complication Pvalue
Age (yr)
<50 (n=90) 26 (28.9) 0.403
>50 (n=162) 39 (24.1)
Body mass index
<24 (n=149) 43 (28.9) 0.195
>24 (n=102) 22 (21.6)
Child-Pugh score
A (n=123) 30 (24.4) 0.763
B or C (n=115) 30 (26.1)
MELD core
<25 (n=207) 52 (25.1) 0.876
=25 (n=38) 10 (26.3)
GRWR (%)
<1.0 4 (14.8) 0.189
>1.0 47 (26.6)

Data are presented as number (%).
Abbreviations: MELD, Model for End-Stage Liver Disease; GRWR,
graft versus recipient weight ratio.
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Table 5. Biliary complication according to the type of anastomosis

Biliar; .
. y. Stricture Leakage
complication

Single ‘ \ 191 47 (24.6) 38 (19.8) 9 (4.8)

Separated 20 10 (5000 8 (40) 2 (10)
two

Multiple to 41 8 (19.5) 6 (14.6) 2 (4.9)
one

Data are presented as number (%).

Anastomosis type Total
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