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Transplantation and the Most Advanced Medical Treatment
Transplantation (1) Liver
Living Donor Liver Transplantation: Development of the Operative Procedure
and ABO-incompatible Transplantation

Satoshi OGATA, Hiroto EGAWA and Masakazu YAMAMOTO
Department of Gastroenterological Surgery, Tokyo Women’s Medical University

Living donor liver transplantation (LDLT), which has been widely used as standard treatment for end-stage
liver failure, is performed in 400—450 patients per year in Japan. Adult LDLT has been increasingly performed
since the first successful LDLT using a right liver graft in 1996. At the same time, the increased incidence of com-
plications in the donor, who undergoes right hepatectomy, has become a serious problem. To ensure donor
safety, novel surgical procedures such as the hemi-portocaval shunt and hepatic venoplasty were devised in
LDLT with a small-for-size graft.

Advances in ABO-blood-type-incompatible LDLT (ABO-I LDLT), through innovations in B cell desensitiza-
tion aimed at preventing antibody-mediated rejection (AMR), have expanded the donor pool in Japan.

Rituximab prophylaxis was introduced widely in 2004 and significantly improved survival rates after ABO-I
LDLT. The incidence of AMR was 6.2% in the rituximab-treated group, whereas it was 255% in the rituximab
non-treated group.

Patients undergoing LDLT receive immunosuppressants according to empirical protocols, which consider
the risks of under- versus oversuppression. However, an individually optimized immunosuppressive protocol de-
veloped on the basis of immune monitoring would help prevent these undesirable effects. Ordan et al. developed
a new immune monitoring method using a multiparametric, mixed lymphocyte reaction assay and an optimized

immunosuppressive protocol.

Key Words: living donor liver transplantation, small-for-size graft, ABO incompatible transplantation, immune
monitoring
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Fig. 2 Mechanism of antibody-mediated rejection
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Fig. 3 Pre and postoperative protocol for blood-type-incompatible adult living donor liver
transplantation
A: Protocol in Keio University with portal infusion (Adapted from ref. 24, Tanabe M et
al: Transplantation 73: 1959-1961, 2002).
B: Protocol in Tokyo Women's Medical University.
MP: methylprednisolone; PGEL: prostaglandin E1; FOY: gabexate mesilate; MIZ: mizorib-
ine; PSL: prednisolone; PE: plasma exchange; LT: liver transplantation.
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Fig. 4 Incidence of antibody-mediated rejection af-
ter blood-type-incompatible adult living donor liver
transplantation
Liver necrosis (black bar); IHBC: intrahepatic biliary
complication (white bar).
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Fig. 5 Number of adults undergoing blood-type-incompatible adult living donor liver
transplantation with or without rituximab prophylaxis annually

Blood-type-incompatible adult living donor liver transplantation with rituximab prophy-

laxis (square) or without rituximab prophylaxis (diamond).
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