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seeelan AnwaegUay Anwaiau A9 1UYBIGY 5w 8731380 TI
(Stage) (PS) (Tumor stage)
0 0 Single < 2cm Child-Pugh A, 5-yr OS 90%
No portal hypertension - Liver resection 5yr OS 70%
and normal bilirubin - RFA (Alternative)
Al 0 Single < 5cm Child-Pugh A, - Liver resection 5-yr OS 70%
No portal hypertension - Liver transplantation
and normal bilirubin - RFA (Alternative)
A2 0 Single < 5ecm Child-Pugh A, - Liver transplantation  5-yr OS 50%
Portal hypertension - RFA (Alternative)
and normal bilirubin
A3 0 Single < 5cm Child-Pugh A, - Liver transplantation 5-yr OS 25%
Portal hypertension - RFA (Alternative)
and elevated bilirubin
Ad 0 Up to 3, < 3cm Child-Pugh A-B - Liver transplantation
- RFA (Alternative) NR
B 0 Multinodular, large Child-Pugh A-B - Chemoembolization  1-yr OS 80%,
2-yr OS 65%,
3-yr OS 50%
C 1-2 Vascular invasion Child-Pugh A-B - Systemic therapy 1-yr OS 29%,
or hepatic spread 2-yr OS 16%,
3-yr OS 8%
D 3-4 Any of the above Child-Pugh C - Symptomatic therapy 1-yr OS 20%

MS < 6 month

RFA: Radiofrequency ablation, OS: Overall survival, NR: Not report, MS: Median survival
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Husio Iy Sopgauvwiaiew wedlm  Child Viaauis®  BED  nnaneuduss  9w3nsendin
(A%) (Range) -Pugh (sn38) (sn3d)
Takeda, 2014*° 63 2.6 cm SBRT A: 70%, 40 Gy in 5 Fx or 72 1-yr LC : 100% 1-yr OS : 100%
(1-5) (68% TACE) B:30% 35 GyinbFx 595  2-yrLC:95% 2-yr OS : 87%
3yr LC : 92% 3-yr OS : 73%
Andolino, 2011°" 37 36 cc SBRT A: 65%, 44 Gy in3 Fxor 112  2-yr LC :87% 2-yr OS : 47%
(7-112) B: 35% 40 Gy in 5 Fx 72 MS : 20.4 mo.
Yang, 2010°¢ 20 3.2 cm SBRT A: 60% 50 Gy in 10 Fx 75 CR 20% 1-yr OS : 70%
(2.1-4.8) B: 40% PR 50%

Kwon, 2010°¢ 42 15.4 cc SBRT A: 90%, 30-39 Gy in 3 Fx 60 - 87.7 CR 59.6%  1-yr OS : 92.9%
(3-82) (81% TACE) B: 10% PR 26.2%  3-yr OS : 568.6%
Louis, 2010°° 25 45 cc SBRT A: 88%, 45 Gy in 3 Fx 112 CR 57% 1-yr LC : 95%
(18-100) (12% TACE) B: 12% PR 29% 2-yr LC : 95%

1-yr OS : 79%

2-yr OS : 52%
Choi, 2008°" 22 23.5 cc SBRT A: 86%, 30-39 Gy in 3 Fx 60 - 87.7 CR 26% 1-yr OS : 88%
(3.6-57.3) B: 14% PR 56% MS : 12 mo.

1-yr LC : 80%

BED: Biological effective dose, cm: Centimeters, SBRT: Stereotactic Body Radiation Therapy, TACE: Transarterial chemoembolization, Gy: Gray,

Fx: Fractions, LC: Local control, CR: Complete response, PR: Partial response, OS: Overall survival, MS: Median survival
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A1YNAY (Dropout rate) o WioUNAZ o T 30242 o - 0@
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Bl MU WHwg1e wadla  Child Y3ua BED  ~3282L381 N13ABUAUBY #m31  Dropout
CHRERRATR UL -Pugh FoR n38)  FERIAR 700T30  rate
(A%)  (Range) (sn39) (Range)
Alan, 2012%° 18 4 cm. SBRT A:17% 50 Gy in 10 Fx 75 24 mo, CR : 18% NR 33%
(1.2-6.5) B: 44%, (13-19) LC : 100%
C: 22%

O’Conner, 10 3.4 cm. SBRT A: 70%, 3364 Gy in 3 Fx 69-151 163 days CR : 27% 5yr PFS: 100% 0%

2012 (2.5-6.5) B: 20%, (8-797) LC : 83% 5-yr OS: 100%
C: 10%
Andolino, 23 16 cc SBRT A:52% 44 Gy in 3 Fx or 112 7 mo. LC : 100% 2-yr PFS : 69% NR

2011°7 (2-77) B: 48% 40 Gy in 5 Fx 72 2-yr OS : 96%
MS : 44 mo.
Sandroussi, 10 6 cm. CRT  A:40%, 85Gyin1Fxto 15-102 157 days PR :90% 20%
2010 (2.5-10.8) B: 50%, 30-54 Gy in 56 Fx (0-372) RFS : 70%
C: 10% LC : 100%

BED: Biological effective dose, cm: Centimeters, SBRT: Stereotactic Body Radiation Therapy, CRT: Conformal radiotherapy, Gy: Gray, Fx: Fractions, LC: Local
control, CR: Complete response, PR: Partial response, RFS: Relapse free survival, PFS: Progresssion free survival, OS: Overall survival, MS: Median survival,
NR: Not report
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(TACE+HIFU; High intensity focus ultrasound) Lasn138a
LOANBEDA (TACE+PEI; Percutaneous ethanol injection)
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LAV 2A, ALUIZAU B) weeg19lanen n1sAnw
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18598590 TACE TaaldwmalaTeRsnufiviuase

WIgUWgunUn1s71 TACE aen9tfies wasilSeuwieu
AUNTINN TACE 5IuAUTIDUe) Aag

1390 @ N15RNBIAILITIATIZHBANY (Meta-analysis) WIsuULgun1sSAEIAIe TACE AUA155n¥193e TACE

FINAVITDU

Husie  dilan1sfnwn Awudie 35Tnwn

1 year Risk Ratio (95%Cl) 3 year Risk Ratio (95%Cl)

Liao, 2013 10 RCT 682 TACE+CRT
TACE+HIFU
TACE+WLRT
TACE+PEI
TACE+RFA
18 non RCT 1,815 TACE+CRT
TACE+HIFU
TACE+WLRT
TACE+PEI
Meng, 2009 5 RCT 1,476 TACE+RT
12 non RCT

148 (111-197), p=NR 288 (1.35 - 6.13), p = NR
153 (1.04-225), p = NR 127 (0.73 - 207), p = NR
1.37 (1.11 - 1.70), p = 0.004 2.32 (1.44 - 3.75), p = 0.001
1.10 (0.99 - 1.22), p = 0.073 2.32 (1.52 - 3.53), p < 0.001

1.25 (0.68 - 2.30), p = NR NR

1.22 (1.06 - 1.41), p = 0.005 2.05 (1.48 - 2.84), p < 0.001
116 (1.01 - 1.33), p = 0.033 1.66 (1.12 - 2.45), p = 0.011
148 (122 - 1.79), p < 0.001  2.40 (1.37 - 4.22), p = NR
162 (1.11 - 2.36), p < 0.001  2.14 (0.88 - 5.19), p = NR

2.23 (1.76 - 2.83), p = 0.0001 2.75 (2.08 - 3.64), p = 0.0001

Randomized controlled trial, TACE: Transarterial chemoembolization, HIFU: High intensity focus ultrasound, WLRT: Whole liver radiation therapy,
PEI: Percutaneous ethanol injection, RFA: Radiofrequency ablation, CRT: Conformal radiotherapy, RT: Radiotherapy
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(Portal vein thrombosis)
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M3AN®1Y8e Cho wazAniE™ Nud WanSeudiey wa? wud1 gUaelungs TACE+RT Xdn3150aTindia
naNFUIeNTny6 881 Sorafenib AUNITINYIAILTT nInegeidedAn19atffe AsegIUANTIRATIAN
TACE+RT Iagufurinnaliuidesvasguianedasngs o0 LIOU TBUNY a.e0 LHBY

A13197 @ nsfnwdienisane SeRludUlensSeduNTn1IznanaEans Portal vein 8RR

G B U Child YTaueR BED, N13ABUAUEY 893113
$nw KUae (AW -Pugh (n38) 38030
Kang, 2014™  SBRT-TACE 34 AB 402 Gyin6Fx 28120 RR882% MS: 17 mo. 1-y OS : 58%
TACE-SBRT 37 (21-60 Gy) RR 89.2% MS : 156 mo., 1-y OS : 54%
SBRT 30 RR 83.3% MS: 12 mo. 1y OS : 50% (NS)
Cho, 2014™ TACE-RT 27 AB 3550 Gyin 10 Fx 3965 NR MS : 6.7 mo.
Sorafenib 27 MS : 3.3 mo. (p < 0.001)
Choi, 2014°¢ CRT+TACE 100 AB 45 Gy in 15 Fx 58 CR 14% (PVTT) MS : 11.6 mo.
(45-60 Gy) (58-84) PR 48% 1-yr OS : 46.8%
SD 29%
Bae, 2013 SBRT 35 AB 45Gy in 35 Fx 85112 CR 3% 1yr 0S : 52%
PR 28% 3yr OS : 21%
MS : 14 mo.
Yoon, 2012 TACE+CRT 412 AB 40 Gy 27-78 CR 3.6% 1yr OS : 42%
(25 Gy/Fx) PR 24% 2-yr OS : 22%
PVTT 39.6% MS : 10.6 mo.
Law, 2012 CRT 33 AB 55 Gy in 10 Fx 110 NR 1-yr OS : 71.7%
(73% TACE) MS : 17.2 mo.
Choi, 2008°"  SBRT+TACE 9 AB 3039 Gyin3Fx 6090 CR11.1% Tyr LC : 80%
PR 33.3% MS : 8 mo.

1-yr OS : 43.2%

Tse, 2008°° SBRT 31 A 36 Gy in 6 Fx 57 1-yr LC : 65% 1-yr OS : 48%
MS : 11.7 mo.

Lin, 2006°* SBRT 22 AB,C 45 Gy in 156 Fx 58 RR 26% MS : 6 mo.
CRT 21 45 Gy in 25 Fx 53 MS : 6.7 mo.
Yamada, 2003 CRT+TACE 19 AB,C 60 Gy in 30 Fx 72 RR 57.9% 1-yr OS : 40%

2-yr OS : 10%

MS = 7 mo.
Tazawa, 2001 CRT 24 AB,C 50 Gy in 25 Fx 60 CR 16% 1-yr OS : 73%
PR 33% 2-yr OS : 21%

BED: Biological effective dose, SBRT: Stereotactic Body Radiation Therapy, TACE: Transarterial chemoembolization, Gy: Gray, Fx: Fractions,
CR: Complete response rate, PR: Partial response rate, RR: Response rate (CR+PR), NR: Not report, LC: Local control, OS: Overall survival,
MS: Median survival
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Kwon®¢ A V20 < 50% 3
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Bae™ A >700 cc < 17 Gy 3
Yoon™® A B >700 cc < 15 Gy 3
Andolino®™ A 1/3 < 10 Gy 3

A > 500 cc <7 Gy 3

B 13 < 18 Gy 5

B > 500 cc < 12 Gy 5
Takeda™ A V20 < 20% 5
Dawson® A Whole liver Mean < 28 Gy 2 Gy per fractions
Pan™” A Whole liver Mean <13 Gy 3

A Whole liver Mean < 18 Gy 6

B Whole liver Mean < 6 Gy 4-6

cc: Centricube, Gy: Gray, V20: Volume of liver that receive dose = 20 Gray
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Abstract

Radiotherapy roles in hepatocellular carcinoma: Review

Attapol Pinitpatcharalert

Division of Radiation Oncology, Department of Radiology, Faculty of Medicine, Thammasat University

treatments are liver transplantation, liver resection or local ablative therapy or percutaneous ethanol injection (PEI) for early
stage disease. Transarterial chemoembolization is the treatment for locally advanced stage and advanced disease could

be treated with combined therapy. In present, radiotherapy techniques are rapidly development and increasingly used for

Hepatocellular carcinoma is the most common cancer and first leading cause of death in Thailand. The standard

hepatocellular carcinoma treatment. This article summarized roles of radiotherapy in hepatocellular carcinoma.

Key words: Hepatocellular carcinoma, Radiotherapy




