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| Abstract |

H epatocellular carcinoma (HCC) is the most common malignancy of the liver and most
commonly associated with hepatitis B infection in Korea. Since HCC arises in cirrhotic livers
and is often multicentric, liver transplantation (LT) seems to be a rational and effective approach.
Furthermore hepatitis B can be eradicated after LT in more than 90 % patients. Current selection
criteria of LT for HCC are Milan criteria; single nodule < 5cm in diameter, or 3 nodules < 3cm
each, without major vessel invasion, without extrahepatic metastasis. Patients within Milan
criteria showed 75 % 5-yeaer survival rate after LT, which was comparable to that of a transplant
candidate without HCC. Expanding selection criteria result in more patients with HCC being
cured at the expense of a higher incidence of recurrence. Because some, but not all patients with
unresectable HCC more than 5cm in diameter have significant vascular invasion and high
recurrence rate, this highlights the need to incorporate molecular/biologic information. Pre-
transplant transarterial chemoembolization and salvage transplantation had a role for down stage
or biologic selection of HCC. However, these methods had many controversies about their
indication and safety. lindication of LT for HCC patients is similar in living donor LT. In Korea,
living donor LT is more popular in LT for HCC and outcome is comparable to that in deceased
donor liver transplantation. In the future, with better understanding of tumor biology, a more and
better group of patients with HCC can be selected for LT.

Keywords: Hepatocellular carcinoma; Liver transplantation; Milan criteria; Transarterial
chemoembolization; Living donor liver transplantation
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Indication and Outcome of Liver Transplantation In Patients with Hepatocellular Carcinoma &
Table 1. Anti-tumor effect, hepatic function and viral clearance in treatment modalities for hepatocellular carcinoma (2)
Anti-tumor effect Hepatic function Removal of carcinogenic liver  Viral clearance
Surgery >100% 1 Some No*
TACE 40~80% l No No
PEl or RFA 80% 1 No No
Transplantation >100% 1T Yes Yes, in hepatitis B
* The status of viral replication may be even aggravated.
PEI; percutaneous ethanol injection, RFA; radiofrequency ablation therapy, TACE; transarterial chemoembolisation
Table 2. Outcome of liver transplantation in small hepatocellular carcinoma
Study Year Number of patients Selection criteria 5-year survival rate (%)
Mazzaferro, et al.(6) 1996 48 Single < 5cmor 75 (4-year)
3 nodules < 3cm
Llovet, et al.(8) 1999 58 Single < 5cm 74
Yao, et al.(7) 2001 70 Single < 6.5cm 75.2
3 nodules < 4.5¢cm
Total diameter < 8cm
58 A9 10% wRtolot, HAlo] H3Fo] H= AR o}, olgfgt o3HA]l EAIE ApX|etalek o)A ZHEA
otoll thellx] =2 of] =4 8W a7} ol D23 5o v A=Rel Hlste] X8 H|-go] Wo] == Tilo]
= 03} glont uAlel e 34 sRle] o A% ek
A vl A7 AA7E =80 Ao FoE ggth().

1990\ ) o] F-elli= ZFo]2fo] FhA Q] BrE T d o] 4
= A yoer p3 AdE HolFal glot Tk 2qt
o] QlofA] Zhol a2 vhe A &Rl vlgte] ofg] 714 A
< 7HAAL IEH2).

A, 2 A ek B ZhA 2k A el o 2
< FH AN B2 T AL o] He HE
e B AAD 5 glon, A, ko] Ylse] A2dst H
o] B LS & UG, AA, efuEtald 7P &
g 7S B 2l Eqke] Il BE ] B 90%
oldollr BE 1t 2SR = dth(Table 1).
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Sl ZEMIZZRI0lA ZH0|A 7|1& £ 71 % gl A But FEEA AhEate] o]4e] 7]
3|5 FAI7IHA FAle 0] A& A 4 A
olekelobe] ek TRANE() 1 ) Holst Bk A4 7] upEoln,
o] 3L &AM A9 Scm o3, thigl B¢ Al
37H ]*5‘]'01“5’\1 Zy A7) 3cm o5}l THA|EY FhAlofl A O|Al= ZHM[ZZQt X{EtD} 2=
T AEEE 830%ehs S5 e HEsaL ol OlAE ZE QIx}
“Milan 2% (criteria)”" &kl 3}¢Tt, UCSF (Univer-
sity of California, San Francisco)®] Yao 5(7)& & 2 g dujefolekM(AFP)L Be GFox(14~20) ©]2]
ARl 7% 6.5cm ola}, thidel B¢ 37) 24 ofstellA A HAEA A EG ] APRE ST F = R F
A A7o] 45emolEA WA A2 Fol semB WA Huw YR fulE 2 BF AR B} Wiy
%2 445 "UCSF A2 A, ol2’t 24l 4 ujl$- theFated(200~3,000ng/mL) &3] AHS-E|AL QU 2F

sl W] AT Hol= A4S 5 AEgo] 75%0]Th AIZSY BhAte] o] ) E3EE O] Q1A] gt} AFPS)
d

o|F AR olE V&S H&3 A Y FAfollr 9] subtype?l AFP-L3%= 75% o4 wf A ZSke] ExlE
7ol 2l 943t ANES HFTH(Table 2)(8~12). AAFERIL o] A o] STk & 2, AwshE TS,
o213 ThAH| Z]tollA Tkl o] 7d Al 712 Zho] 4 of g3 Zoke] 8 A5S whodeitt, 8% AFP mRNAE
Qo= A= thete] gl FAtoA FAlel] o] 2] 3 ThA) A|ESRe] ol B A AkE|o] Qloja] ThAESt A
Egbo] A $13/d0] =2 FAl= A LAIAA Tho] 2] | Al T 15790 A elM WHEE 35 BEE0] HolA|
B A4S Fdislslr] Hs AAdskaint. $%e] 23wt 3 Agto] £713H}, Protein induced by vitamin K anta-
v 9] o] n)A| o] QlE AQol= o)A T A gonist-1I (PIVKA-II; Des-gamma-carboxyprothrombin,
W AEAe] =rH(13). 2 ol 23Rl S DCP)& A M EFe] BES 7181 olxjz it
T ol &7] ofH M & B} Mg o] 71Eo 2 A A0 2 40mAU/mL oJ3Hs A2 =2 7H3h=t] A7t
ol ZkA] et IPESL Fde] 277 AdFE 125mAU/mL ool At £4] ¢aL A717F =231 &
TG] ST vk A| 3L F Rl WolAH A Al Sherb LR ZEAIEE AARI, F-18 fluoro-2-deoxy-
7} Bohe AL st Foko] H S 53k E]'% d-glucose (18F-FDG) %AAHIZtH=29d(Positron
F3lel Aol= S 7FedS AXFeH10). ol o]+ emission tomography, PET)& A4 7tolX % zdo] &
B A Y $hate] o] 2] 7|1 Milan¥} UCSF 2 ZE7] WiEel 3ot $2 A ERS 1 AE gl
T AIESEe] A7)0k TS HARAL Rho A o] Vo ® ESHETF V7L Tem o) de] Aol ThAIEShE
ARkAL(8~12), I A L AE AFA H3Avk 1Y S QoA Rk o 2 T aEgke] A ZALRA ] 9]¢
U B 7|2 Qke] =719k TiE STRRAL A st £ 28R S Th2l, 22), et 7o) 2] SxtellA o] g &
7h v zu i 2G5S Hol= A ofdt), A2 X &E Q3]e] oA Ao B3t Vi kg sk 9%
o] Al (biology) oll thetk ol 7} S = A a2l 71 =& 5 Aok ¥ 5212 o] A 18F-FDG-PET ¥4<l
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Figure 1. Cumulative survival curves of the patients with hepa-

tocelluar carcinoma (9). A significant difference of the

cumulative survival curves occurred according to the
Milan criteria.
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Patients with HCC; age < 65 years;
w/o contraindication against LT
n=96

Milan criteria fulfilled n=34 |

e

functional
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stable 21

} 2L

progress* 2

-

Milan criteria exceeded n=62

functional
decompensation 5

functional
decompensation 1

extrahepatic
disease 5

stable 21 } 27 LT
WL 1 progress* 2

HCC,; hepatocellular carcinoma, LT; liver transplantation, TACE; transarterial chemoembolization, wks; weeks, WL; still on waiting list

Figure 2. Clinical outcome of the patients who underwent pre-transplant transarterial chemoembolization meeting (n=34) or exceeding

(n=62) Milan criteria (33).
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HCC

v

Stage 0 Stage A-C

PST 0, Child-Pugh A, Okuda 1 Okuda 1-2, PST 0-2, Child-Pugh A-B
|

v
Very early stage (0) Early stage (A)  Intermediate stage (B)  Advanced stage (C)

1HCC <2cm 1 HCC or 3 nodules Multinodalar, Portal invasion,
Carcinoma in situ <3cm, PSTO PSTO N1, M1, PST 1-2
b
1 HCC 3 nodules < 3cm
Portal pressure/bilirubin i

Associated
Increased —p Diseases

Portal invasion, N1, M1

]

Stage D

Okuda 3, PST > 2, Child-Pugh C

Terminal stage (D)

v v No Yes
Normal No Yes
| Resection | Symptomatic
| Curative treatments || Randomized controlled trials | treatment

Abbreviations: HCC; hepatocellular carcinoma, N; nodules, M; metastases, PEI; percutaneous ethanol injection, PST; performance status test

Figure 3. Barcelona-Clinic Liver Cancer staging classification and treatment schedule (8).
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