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Living donor liver transplantation for Patients with beyond Milan
hepatocellular carcinoma.

Background: To find the patients who have a significant chance of cure with living donor liver
transplantation (LDLT) among the patients suffering with beyond-Milan hepatocellular carcinoma
(HCC), we retrospectively analyzed the tumor factors that could affect a good prognosis after
LDLT for patients who suffer with beyond Milan HCC.

Methods: Between March 2005 and May 2007, 18 cases of LDLT for beyond Milan HCC were
performed. None of the patients had preoperative radiological evidence of vascular invasion.
Excluding the 3 cases of in-hospital mortality, we analyzed the survival, the disease-free survival
and the prognostic factors for recurrence in 15 beyond Milan HCC patients. The mean follow-up
period was 18.8 °+ 8.8 months (range: 4-34 months).

Results: The two-year survival and disease-free survival rates after LDLT were 61.7% and
31.1%, respectively, in 15 beyond-Milan patients. Among them, 9 patients had recurrence of
HCC during follow-up. The one-year survival rate after tumor recurrence was 55.5%. An alpha-
fetoprotein (AFP) level < 400 ng/mL, Edmonson-Steiner histology grade | and Il and the
presence of graft rejection were analyzed as the good prognostic factors of disease-free survival
after LDLT for beyond-Milan HCC (p < .05). The patients with negative preoperative positron
emission tomography (PET) findings (n = 5) showed a better prognosis than the PET-positive
patients (n = 10) with statistical significance (p = .05).

Conclusion: Allowing that HCC patients exceed the Milan criteria, we can find the potentially
curable candidates for LDLT with using tumor biologic markers such as a serum AFP level <
400 ng/mL, negative PET uptake or low grade histology, as assessed by preoperative needle
biopsy. Further investigation is needed to evaluate the relation between graft rejection and tumor
recurrence after liver transplantation.
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Table 1. Clinico—pathologic characteristics of 15 beyond Milan
patients
Male / female 14/1

Age, mean®SD (range) 45.4%4.9 (35-52)

HBV positivity (%) 14 (93.3%)
Child class
A (%) 7 (46.6%)
B (%) 4 (26.6%)
C (%) 4 (26.6%)

MELD score, mean®SD (range) 11.1£4.7 (6—24)
1.03£0.19 (0.67—1.5)

6.55*4.2 (3—18)

GRWR (%), mean=*SD (range)

Largest tumor size, mean=SD (range)

Multiple tumors (%) 12 (80%)
Microvascular invasion (%) 12 (80%)
Segmental PV invasion (%) 10 (67%)
Edmonson—Steiner histologic grade

Torll 4 (27%)

I or IV 10 (66.7%)
Within the UCSF criteria 3 (20%)
Within Tokyo 5—5 rule 5 (33.3%)
Preoperative PET scan positivity 10 (67%)
Preoperative AFP > 400 ng/mL (%) 7 (47%)
Preoperative TACE (%) 14 (93%)
Salvage liver transplantation 6 (40%)

Waiting time (month), mean=SD (range) 10.7+12.1 (1-40)
4 (26.7%)

18.8£8.8 (4-34)

Acute cellular rejection

Mean F/U period (mo) =SD (range)
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Fig. 1. Comparison of overall survival and disease—free survival rates according to the Milan criteria. A) Two—year survival rates of each

group of patients were 95.8% and 61.7% respectively
93.8% and 31.1% respectively (p =.00).
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(p =.006). B) Two—year disease—free survival rates of each group of patients were
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Fig. 2. Comparison of disease—free survival rates according to prognostic factors for recurrence. 2—year survival rates according to A)
preoperative AFP level were 75% and 0% respectively (p = .002), B) Edmonson—Steiner grade were 100% and 13.6% respectively (p =
.02), C) preoperative PET uptake were 80% and 15% respectively (p = .05), D) UCSF criteria were 100% and 0% respectively (p = .03),
E) Tokyo 5-5 rule were 80% and 15% respectively (p = .05) and F) presence of graft rejection were 100% and 0% respectively (p = .01)
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