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. Abstract |

D espite therapeutic advances, the overall survival of patients with hepatocellular carcinoma
(HCC) has not been significantly improved in the last two decades. In the majority of the
cases, there is underlying cirrhosis, therefore the prognosis of HCC depends not only on tumor
stage but also on liver function. Patients at an early stage are those who present with an asymp-
tomatic single HCC with a maximum diameter of 5cm or up to three nodules each less than
3cm. They will be benefitted by curative therapies, including resection, liver transplantation (LT),
and percutaneous ablation, such as destroying tumor cells via the injection of chemical sub-
stances, radiation, or heating or cooling. Patients exceeding these limits, but who are free of can-
cer-related symptoms and vascular invasion or extrahepatic spread may be benefitted by pallia-
tion with chemoembolization and hepatic arterial infusion chemotherapy. Recently, other treat-
ments were developed under investigation treatments arising from technical advances in ablation
and radiation. New promising image -guided therapies are continuously emerging and minimize
hepatic toxicity and ultimately improve quality of life and survival of patients with HCC. The 3~
dimensional conformal RT, tomotherapy, stereotatic radiosurgery, high intensity focused ultra-
sound, and proton beam radiotherapy will provide the opportunity for curative treatment of HCC,
while avoiding critical normal tissue. New drugs, such as tyrosine kinase inhibitors and anti-
angiogenic agents, are currently being tested in the setting of clinical trials. These new approaches
may help to address the enormous need for expanded treatment options for patients with HCC.
In the future, patients with HCC will be best treated by a multidisciplinary team approach, utilizing
a combination of techniques to improve the patient survival.

Keywords : Hepatocellular carcinoma; Surgery; Liver transplantation; Chemotherapy;
Radiotherapy; Targeted therapy
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Figure 1. Surgical resection of hepatocellular carcinoma.
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Table 1. Survival rate of patients with HCC treated by hepatic resection w2 = 9 7hA|EEe| Adke
Actual survival (%) £ dl57F FR ey Az ko]l 9]
Reference Size N 1yr 3yr 5yr 735 Fozpr) wx| eropa] o) Algt wirtk
early HCC 15 100 - 93 2| A717F 7\che|of 8h 42 v])go] W
overt HCC <2cm 52 92 - 54
AN d ]
Fong (5) <5cm 38 86 66 59 o Ea= wlo] lrh
Llovet (6) 77 85 61 51 1980 dtl= A3 H ZhA Z £ oA
Arir(w;)) portal HT, normal bilirubin 35 91 87 74 ZrolAle Aaatele J+ 32~45%9)]
Stage | <2cm 1,318 96 88 72 E2 APLER 5T AJEE0] 40% olstR
2~5cm 2,722 95 - 58 1}o 19901/:] Zulo] o] Az} BA
Stage Il HCC <2cm 502 92 ; 55 A, ek Zthel o] Ak
2~5cm 1,548 % - 58 T 22 7oy F5de] Feko] Thol
A AR B0l ol 57k 71 o]
Table 2. Survival rate after liver transplantation in patients with HCC who meet Milan criteria 9] Fro| 2] Axte}l A= ¥AE 3}
oo QB JE2 i) 7Folrle] A
- Aot a7 EIRle s QR gl ghole] 1
eference N v ayr sy AR dAE A8, 5 som olafel
1. Cadaveric liver transplantation @l FF, 3em o]3ke] A-o] 37 oJ3}f
Mazzaferro (9) 48 84 74 * o] 7-e-2 A&lale] 70%Te 549 A=
Bismuth (10) 45 82 72 o _ - .
Liovet (6) 79 86 75 &2 Bas HArh3). o Milan
Jonas (11) 120 0 71 criteriag} WA HQL A AAHL
Gonzalez-Uriate (12) 64 87 73 - — -
o 0 =1 ZFx go]—& a
Adam (13) 195 80 61 2 o] 7= ARg st B EE A=
Hayashi (14) 45 - 74 ol th3t 3t AfES B ardtar Qiok,
2. Living donor liver transplantation Milan criteria, < 5cm ©]3}9] =
Gondolesi (15) 15 86
A o Ao o
Todo (16) 137 79 24 22 3em ofske] AHo] 374 ofsh
SR A
* Four-year survival o]‘lﬂi i E"’h“H 7(10]7]— H}n_ OT }“4 }Z]'
ZFo ])\1 5 549 /\g 70% o]/\} H‘Q’

o APbe] 60~ 7094 TPAEA] BRI e 7k
ofo]r i)z} Al kel AAolet,

2]

TAEGF Slo] Fho] 2L ThAEdE B T 2T
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T A7) vl v F-91e] Aol gler, Al 7]
o] WS A=A A e Fe 5 o
o] Ao} glis TAIEYT S| A gEA SsiA s

k
%0
o

Az EAQ] 2 APLEC] o] 2elxE wtot
A 7] GAl9] AELEL M=ol g3tk 2Ed o]
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Figure 2. Transcatheter arterial chemoembolization.
(A) CT shows 5¢m sized hypodense nodular mass in the angle of right hepatic lobe.
(B) Schematic figure of hepatic arterial embolization.
(C) Arteriogram shows a hypervascular mass with prominent feeding artery in the right hepatic lobe.
(D) After TACE, CT shows a complete retention of lipiodol within the mass in the right hepatic lobe.
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Table 3. Survival rate of patients with HCC treated by PEIT 1) 7zl 3} sl 2
Selection Actual Survival (%) (Transcatheter Arterial Chemoem-
Reference o
criteria N 1yr 3yr  byr bolization, TACE)
Livraghi (25) Child A, single <3cm 169 99 86 48 A 7k M5y Bl o 2 HE o)
Child A, <5cm 293 98 - 47 o] B ELTO WAl ThA TN
Sakamoto (26)  single, <2cm 88 - - 71 o RTHE WA HAZUFS
Arii (7) Stage |, <2cm 767 96 - 54 7o BRE g5 2 7MsWo 2By I3F
2~5cm 587 95 - 38 -
HE= 7=l =2 gylzlo
Stage Il, <2cm 426 92 - 33 =t webd ke | 7+
2~5cm 483 87 - 28 2 2t 4o ke 4L A
Omata (27) <2cm 144 - 85 70 shabEA] B 3A] el R 0 & 7hA EokE
3 nodules < 3cm 250 - 80 65 skt Hla dex.e e b

A EZREC gt et a7 dey
Table 4. Survival rate of patients with HCC treated by RFA 53] FH=2 TAld Rz} o= X8
WO T H|5Ed AR EHo 2 7

Selection Actual Survival (%)
Reference e N .
criteria N 1yr  3yr  5yr wo] o] 8= gIth(Figure 2). WS
Rossi (30) single <3cm 39 94 58 40 SO ZAFH|AL A|2ZEE Ao
Buscarini (31) single <3.5cm 88 89 62 33 Za g avulols B nlo]Ento] Al
Omata (27) single <5cm or RISt = B vheErtelq
3 nodules <3cm 434 95 78 68 * 2|9 0 Fo EFste] hEH T H
Tateishi (32) 319 9 77 54 Eulo] 018} B Algle] AEA] oAl
e e Bl 92 F Ao 22 e
2.1~5cm 215 93 74 45 T AWZES 3= Bloltt,
* Four-year survial TACE 3=y B2 JTEZE W
o= AT FHro] Whsh=d), A
0 Aol & =E=c]
Table 5. Randomized controlled trials comparing PEIT and RFA as treatment for HCC (29) B8] 509 o dei A et vl
p— S s AR AR w4 ] £4
omplete year loca ° o1 Y] ]
Refernce response rate  recurrence rate 2yr 3yr WA BrE Fofsfof dtt
z90 5
Lencioni (34) AN AEES A 2 A
(single < 5cm, 3 nodules < 3cm, Child-Pugh A/B) TACEE BV |7 AES 3A 7= Ao
PEIT (n=50) 82% 38% 88 73 -
2 B9 ~ Z8) oF o
RFA (n=52) 95% 4% 9% 71 2 Hasn(17~20). AL ¢ A
Shiina (36) Hhg-0] 17~61.9%0l1A KA s
(3 nodules < 3cm, Child-Pugh A/B) oF 222 0~4.8%9) B33t TACE
PEIT (h=114) 100% 1% 82 63 = - -
A Z0 A 3, Uololo o x|XlEd
RFA (n=118) 100% 2% 9 80 Foll BEFALT} HoslE= AL
. aejEe & o 5940 A8E
i s
785, gt gal-g-m1 Aof], FAagt 471 40,000 ~50,000/mm’ ok 914 7} 43t H$2 tHE TACERH w23 7%
ofg}, ZRERH &/do] 40~50% ola}, Ag IH7 |5 gl L=he 7&*1]&%‘% A8 Eﬂrﬂ o $9kon I|s Ast=
THEA, 8] Holrt e A, Ve B E A eIt (22).
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Figure 3. Photograph during the Ethanol Injection. The echogenicity of targeted mass is increased after injection of ethanol.
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(Percutaneous Ethanol Injection Therapy, PEIT)
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Figure 4. Radiofrequency ablation.
(A) Pre-treatment sonogram shows a hypoechoic mass in the right lobe of liver.
(B) The echogenicity of the tumor is increased by micro-bubbles immediately after ablation.

7] ol&l Aol oA T A RS AleshA Hat
7897F10~15%°]h(24, 29).

a7 X EH Al F 5d AEES B 27
3cm o]3F T AHoN 40%S B35} (30), H
o Scm oJake] ZHAELE 3197 EAlellA] S d A=
54%, ©] Z 2cm ©]5}e] 87 o= 84% Frh= HAL(32)
9} 5cm of3ke] 1879 2] hxlollM 5\ &L 48%, %
@ AH o)1l Child-Pugh ASl 116% 4= 61%2] A2
S B 3FITH(Table 4)(33).
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25t 25T A oeE FUE) 513 F7) A
o] BAEE vluetd 2 o7} glodeh, 2e 29
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Table 6. Anti-tumor effect, hepatic function and viral clearance in treatment modalities for HCC

Anti-tumor effect Hepatic function Removal of carcinogenic liver Viral clearance

Surgery > 100% [ Some No, even aggravate
TACE 40~80% ) No No
PEl or RFA 80% ! No No
Transplantation > 100% Pt Yes Yes, in HBV

Table 7. Treatment response of systemic chemotherapy for HCC & {3t AAlslsta o] WA A&, F

o

Reference Chemotherapeutic agents Response rate (%) WSS 7P & fleH 18
Chlebowski (38)  Doxorubicin 1 SAtollA] aetAle o F2k8-0] 9137
Falk;on (39) Doxorubicin+5-FU +methy -CCNU 15 Ao| Zold Rzslslae o oA A
Melia (40) VP-16 18 o1t o1
Falkson (41) Cisplatin 17 ol o] 84| Q3L TH(43).
Okada Cisplatin, Mitosantrone +5- FU 33 HAA = AAE st g ¥l tah &=
Patt (42) 5- FU +interferon 18

o] AT FAboll A 22t 38784 A4 oflehE T
=3 A ET] AFH 749 vz d7-E AlsklE
uf, AT} AEEolA o)zt fIITkaL sFAINH(3T),
A E}F M = Az o] PEAlEE A 7 3

& Aerlel B T 21ke) o e 7l v o

=
s}st2 ¥ (Systemic Chemotherapy)
o2 g XEAY AN E dAlsteta
L ARE AEEHA o A8 HES 20% o=
S AEE] S HolA g 2o HilEo] 1990
W% ool Al A o gk 7R HE gls A
o|tH(Table 7)(38~42).
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Figure 5. Implantation of arterial chemoport subcutaneously above the right inguinal area.
(A) Hepatic arteriogram after catheterization at hepatic proper artery.
(B) Right gastroduodenal artery was embolized with multiple microcoils.
(C) Chemoport was inserted in the right inguinal area.
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Table 8. Treatment response and survival rate of hepatic arterial infusion chemotherapy

Actual survival

Reference Treatment method
1yr 2yr
Ando (57) HAIC: Cisplatin (10mg/hr, 5 days) + 5-FU (250mg/hr, 5 days), CR/PR 44%
n=p mean survival 14Mo
3yr survival 40%
Ando (58) HAIC: Cisplatin 7mg/m? + 5-FU 170mg/m?, n=48 45% 31%
Sumie (59) HAIC: Cisplatin 10mg/m?+5-FU 250mg/m? (5 days) n=16 4CR/PR 56% CR/PR 24%
TACE: adriamycin 30mg + lipiodol + gelfoam, n=21, monthly 81% 56%
76% 33%
Cheong (54) Conservative 0%
Systemic chemotherapy: 5- FU + doxorubicin + MMC 4%
HAIC: Cisplatin 10mg/m?*+ 5-FU 250mg/m? (5 days) 21%
Jang (55) HAIC: Epi 50mg/m? + Cisplatin 60mg/m?+5-FU 200mg/m?, n=30 CR/PR17% CR/PR 0%
TACL: adriamycin 50mg + lipiodol + gelfoam, n=22 57% 17%
37% 0%
Sim (61) HAIC: Cisplatin 80mg/m? (1 day), n=67 CR/PR 20% CR/PR 19%
HAIC: Cisplatin 60mg/m? (1 day), + 5-FU 200mg/m? (3 days), n=36
Jang (60) HAIC: Epi 50mg/m? + Cisplatin 60mg/m? + 5-FU 200mg/m?, n=80 CR/PR 17% CR/PR 0%
conservative, n=23 30% 13.4%
0%

TACE; transarterial chemoembolization, HAIC; hepatic arterial chemoinfusion, portal vein tumor thrombi, TACL; transarterial chemoli-
piodolization, CR; completer response, PR; partial response, MMC; mitomycin-C

ATH(52~553) 2 Holx| oo
Al A WL 5 French &3 ks 14 IHs AAN=E 5
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Fazo] Brbsdh FaA IAESE BAolN s-Fusk 5L 7HAR 9l
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Figure 6. 3-dimensional conformal radiation threapy.

o= AR ARE E5-5 WS Uk theelxe 2
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Figure 9. High Intensiy Focused Ultrasound (HIFU).
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