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Living-Related Liver Transplantation with Heterozygote Carrier
Graft in Children with Wilson Disease

Jin Taek Kim, M.D., Soo Hee Chang, M.D., Bo Hwa Choi, M.D., Kyung Mo Kim, M.D.,
Han Wook Yoo, M.D., Young Joo Lee, M.D.* and Sung Gyu Lee, M.D.*

Departments of Pediatrics and *Surgery, University of Ulsan College of Medicine,
Asan Medical Center, Seoul, Korea

Purpose: The purpose of this study was to evaluate the efficiency of treatment of living-related liver
transplantation (LRLT) with the parental heterozygote carrier graft in children with Wilson disease.
Methods: We retrospectively evaluated 7 children with Wilson disease who had received liver
transplantation from 1994 to 2002 at Asan Medical Center. All the donors were parental. Liver
functions, Kayser-Fleischer ring, and other factors regarding to copper metabolism were analyzed.
Results: Of the 7 children, 5 had fulminant hepatitis and 2 had decompensated liver cirrhosis
irresponsive to medical therapy. All donors being parental, all grafts came to be heterozygote carrier
grafts. Survival rate was 100% in those 7 children, 87% in all children with liver transplantation
in the same period, and 84% in children with non-metabolic liver disease. After liver transplantation,
all 7 children could stop low copper diet and penicillamine therapy and their AST, total bilirubin
and prothrombin time were recovered to normal. After liver transplantation, ceruloplasmin and
serum copper levels were also recovered to normal. A marked reduction in 24 hr-urinary copper
excretion was observed in all recipients after transplantation. During follow-up, Kayser-Fleischer
rings resolved completely after LRLT in 5 children and partially in 1 child.

Conclusion: We concluded that living-related liver tranplantation in children with Wilson disease
with parental heterozygote carrier graft is an effective treatment modality. (Korean J Pediatr
Gastroenterol Nutr 2003; 6: 161~ 166)
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Table 1. Indications of Liver Ttransplantation in 75
Children with Liver Disease

Number Percent

Diagnosis (n=75) (%)

Obstructive biliary tract disease 47 64
Biliary atresia
Bile duct injury

Metabolic disease 1
Wilson disease
Urea cycle defects

Fulminant hepatic failure

Cryptogenic cirrhosis

Intrahepatic cholestasis
Nonsyndromic bile duct paucity
Alagille syndrome
Byler syndrome

Hematologic disease
Protein C deficiency
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Table 2. Indications of Liver Transplantation and Type
of Donor in 7 Children with Wilson Disease

Recipeint No. Donor Indication

1 Mother FHF

2 Mother FHF

3 Father FHF

4 Father FHF

5 Father FHF

6 Mother LC

7 Father LC
FHF: fulminant hepatic failure, LC: severe hepatic

insufficiency with liver

cirrhosis.
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Fig. 1. Kaplan—-Meier survival curve after liver transplan—
tation for Wilson disease (100%) and non-metabolic
liver disease (84%).

Table 3. Liver Function Test Before and After Liver Transplantation

Total bilirubin Prothrombin time
AST (<40 IU/L) — _
Recipient (0.2~1.2 mg/dL) (0.8~1.3 INR)
No. Before After Before After Before After
1 305 32 56.1 1.0 3.56 0.98
2 132 25 40.8 0.9 4.48 0.94
3 180 28 65.5 1.1 2.44 1.07
4 65 19 10.7 0.8 5.40 1.09
5 200 29 51.0 0.6 4.20 1.00
6 49 28 2.2 0.8 3.23 1.22
7 24 20 0.8 0.9 1.48 1.18
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Table 4. Copper Metabolism and Presence of Kayser-Fleischer Ring Before and After Liver Transplantation

Serum copper Ceruloplasmin

Urinary copper

o (70~ 1550g/dl) (165~31.5 mg/d) (< 100ug/d) KoF g
No. Before After Before After Before After Before After
1 190 102 86 397 902 197 ' -
2 170 64 12.7 24.7 3348 N/C + -
3 201 83 13.0 18.1 2540 101 N/C -
4 72 N/C 54 275 1500 66 + N/C
5 63 79 14.2 18.1 2484 108 + +
6 44 N/C 42 25.0 1100 0 + -
7 13 124 12.5 26.1 781 26 + -
N/C: not checked, K-F ring: Kayser-Fleischer ring.
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