OHSEX - OIAS¥ - M4+ - RN - QM
sa @gzﬂ oYy’ - AT - ABE

i
1%
Rl
HU
0 a8
i3
=}
0x
L
n
]
§2

2 W M ol Aol Z+2W HMBof ChEt WA Rl sRlet ZHEME =
o7 AR 2o 5 Mol thsto] Yok IR} sic.

w
nJgtal

o
=
>

HAHZTHRA|ZE MASIF 20, 13| MB2 2~4 Gy2 SEAMZS 40~60 Gy (EUZL 48 Gy)

FEM B bioclogic effective dose)2 31.3~78.0 Gyio (EYZ 61.6 Gyio)FCE

A& B3HIl= 2 M X2 Z8 ¥ =2 1718 0|4 A3  AEE ChEEY(CT)
= 4

Ao0f, Chat BAISS] FHBATIZIS 2~ 2hYU(EUZ PHH)OIRICH WAKIXIZ % 2

HEo =M

& 3 HH: 20004 522E| 2005 1287HK] M 20RAHERlo|A YLtA ZiMzetoz AlcHke SIXl & 22
EHB0| SEHE 70Ye| BAIE MR FEXY 2M 2 iQct thAM BAHES| LIo|E 24~ 74M(ELZE 51M)A
o0, th#20| Child-Pugh’s class A, B2 Eastern Cooperative Oncology Group (ECOG) 2 03I L) ghAtM |2
£ oo, 4
=

= |

[T
R

S A
2N BLE 2l HIt 2Y
(2.9%), F2UIS 31H(44.3%), FHS 3534(50. 0%), Zlsi 2942 9%)olct 1d FZ

gression—free survival)2 60%% 20, T LG M=7|7+2 177020|QUCt M sHxle] =t MZ=T|ZHoverall
sunvival)2 1174 8o[len], x| 282 F20l| w2t B2 82 I”% Hol iAo SU YE7|17H2 1571, Rt

lo
Ao
5

S0 Mg Hol BAPES SR SAHSH X0|B 2UCHp=0.032). X 5 YAIFQI 2|5 N3}
4%(5.79%), AR ZKE2 19301 4%)01M LABISIC

# 2 MW ZzelolAe] Zh2ol B TS WA EE Al e 32 HIDA R8sin] okEEt X ZHolo,
Yool AATOME WA A RIL HESS BAAIZL 4 =X fo T WA S ZH| 98t 277}
Lol o M

=m0k~ 21885 734 E 9 (advanced hepatocellular carcino-

S ma)oll Al Thaty Wlol AL Wake) A A
A% Soz sl B0l AsEel 2AH AAE AR

A=FALEFAY QB sbd FllAdE Hog APE|ng 1 9 cedst njeE3 zl-u-'ﬁ o] A&
wd wk W A5 ZHAEQ 3yl whsie, o]& 9j9t H3 ek et GRoARE 7H5w 3k ek % (transca-
#Htell ofo] AMAZ wlo] &34 gog AHA ¢ = theter arterial chemoembolization)o] AE& 9] k4ol 7)o}
1L.3%% 3918 ARt glck m=gk 20059 AgA 2 EA) w510 Aum Faze] TulE APA M| EL] 3R}t
Huol ofslw QI 108hE 22.5‘%‘(16-7%)9—i 3912 %) oA X8 F APsA] &g A5 24~27MEE &FI &

Eo] & otk Flvky Bauss ok 2hgw g9RFe] 9E =
27] YA PAZELE F&3 AAE 42 754l Agdhd (1) 7HEHE B3 WS ATt 7 A
o](intrahepatic metastasis)E %5}, (2) 2 H(portal pre-
o =8 & 2007d 39 69 Aol 20074 79 269 AwERe.  sweyE AUATI, (3) W Bt (portal flow)E EAIA
AAA L AZE, EANSGE A e MLopgyd HaAAE R HEHIAAAEE Lol sl 59 oA E d4E
Q""]’ /k gll:]_ 15,16)
Tel: 02)3010-4434, Fax: 02)486-7258
E-mail: jhkim2@amc.seoul.kr BA ol ZFAEQS] X gl Qo] WAAXEE F3] A

- 170 -



B2 AYAYAT, 349 YAZY FAAA R ©
o= i YA A% F glol,

FREE v} A
AAle FEHQ Waoltr nd%e) WAAR 2} b5
stol o2 Helol AAES M goll 445l gzcr 7~
& AFAGE o Aol 4YsA ke 2

o & WAE Yoz YdZ 2
Agstol Aol Ui B AES FAEE 28
24 ¥ FAANEY T4 tistel Lopruz
o

o
kil
22 A
E‘.

et fo

1. iy

20004 59 20054 12@77}21 /HEOW Kol A
] HAo] Euly 7}xq]i0E}o 2 A

2t}

_QJ.X]._‘ q]/woi & 3kA oi g_qo}oi‘;} Ak
1) ZZ}&LZ;‘? xﬂzj._
\al

=

s
AL B Yskdoin £,
AL EZ, s

o| Eastern Cooperative Oncology Group (ECOG) 0~28
gl
g 3H2e] BA-L Table 13} b},

2. YAMRIZ

1) & A=

e FAE FH (supine) A2 GuE B2] %) 5 7] (con-
ventional simulator—ﬂuoroscopy)—e‘ o]-g3lo] T Fof W e 3
el e 24T F XErl 29 Ao d4iy
BHE SHoE %‘3——1 ANE A EALE A g
#rod(planning computed tomography)& A 8Js+ic}. GTV
(gross tumor volume)w AAHS} vk #odik ol 7)l=3)
2EU WUZY BE vhpZon LA BATYo
WRE DAY IS HED 2 omS Tdhelol RS 3
SiA= ‘?ﬂ"”&' ‘ﬂ c‘q—,] ;ﬂxqo] Zro} B]—A}A—];‘(]Eoﬂ 93t
Aol g AoE A 9L 4% AR daE
2 (dose volume histogram)S Talsle] Pkl 7L EQ}
AAE 2FEA ARE HAs ek PTV (planning target
volume)= GTVOllA 9]Z o7 24 5 mm, Asls F7A9

ofie i'h"

3

¢

DY QHEZSNAL AW E

9 A0l y83le] HA& 10 mmY §E NAEE A

AeH o™, CTV (clinical target volume)r " E & A4

A kot

g Maro| Hist

~4 Gy¥d F 53] 2AFeH, 45

Gy/15 fractions& 7] 2o 2 Aslglon, Ak AA 3
skl A4 7 9 Jler A7) BAbgo] &

AEOWE
27} HA) ¢k S5 48 Gy/12 fractions7}A] ZFa}girt.
8 A7 2
oki=

90% 54 Z(isodose) Y Well &4 A

=l Afolle 43 2AE] 25 GyE 23R gE

2 3lv] EA ko] 40 GyE 2H3lA it A4

Zholl ZAEE Akl AR 30 Gy o]4o] z/\}ﬂ-‘g o]
A=
=2 BANY

of

rlo

(o] By &
oAl

J A
RES

(R=XY
T':

o Vv300] A Zhel|A A zhA|EtE 7

Table 1. Patient Characteristics

Characteristics No. of patients (%)

Age (years)

Range 24~74 (median 51)
<50 31 (44.3)
=50 39 (55.7)

Gender
Male 63 (90.0)
Female 7 (10.0)
ECOG* performance status
1 64 (91.4)
2 6 (8.6)
HbsAgJr
Positive 60 (85.7)
Negative 10 (14.3)
Child-Pugh’s classification
A 50 (71.4)
B 18 (25.7)
C 2 (29)
Previous treatment
TACE" 47 (67.1)
TACIE 12 (17.1)
TACE+RFA' 6 (8.6)
TACE+OP' 2 (29)
RFA 2 (29)
No treatment 1 (14
PVT* site
Portal trunk 3 (43)
Rt. Branch 20 (28.6)
Lt. branch 571
Portal trunk+Rt. Branch 30 (42.9)
Portal trunk+Lt. branch 3 (43)
Portal trunk+Rt. & Lt. branch 9 (12.9)
*ECOG: Eastern Cooperatlve Oncology Group, HbsAg hep-

atitis B surface antigen, *TACE: transcatheter arterial chemo-
embolization, TACE: transcatheter arterial chemomfusmn, 'RFA:
radiofrequency ablation, ‘op: operation, *PVT: portal vein
thrombosis

- 171 -



CHEFSALE B LSS 2007:25(3):170~176

Nl
dlo
ol
nd
o
o
P
ot
2
=
ole
Lo
o
X
i
o,
32
Rl

BALAE & 273

GER AN E ¥ H9H

G ( AAA R A A7
%

AR R A A

Table 2. Response of Portal Vein Thrombosis

= =
AFE B3 B4 2R 8AZFo) g 2 Rolk o
A

T ol A 227 (longest diameter)3}F L

Tumor response No. of patients (%)

Complete response

Partial response 3
No response or progression 3
Progression

Table 3. Analysis of the Factors Predicting the Response

& kg W] 277t Aol gk, X & FA
H o371 vl A APoe s Frld BEF AAAE g
7 F1h-3-(no response) == A3 (no progression), o
& W 377t X8 AR vlasle] 25% ol4 Zv1H
735 A3 (progression, PD) 2.8 BEE3)4 v},

FR8Y AE 77 (progression-free survival)}E X & A%}
YEEE] Hue] Fgo] oz gald I7x 9 7|7k
o2 ARsgon, S4AukSo Rdslgw shato| A 4
FESoll WA} oA A7 A, RE g Fulkdel] £
SR fAHe] A W AolA Aol E 25% o4 713t A
T2 st

WEALA 71<d (radiation induced liver disease: RILD)-& 3+gh
+ &H8EA] ¢Fa1 Alkaline phosphatase (ALP)7} Hol& &
i o) 453t 7% 52 transaminase”} WHAHAX B Ao
U B el vl suf o4 FoMs 92 A ki)
A7 Al BAEL $A7L EA W (melena), A B B%
2 S29 A4S 348 2 94 WA (fiberop-
tic gastroduodenoscopy)s A|dsle] Eelslglow xz=z
3k RAH-8-9] A=+ Radiation Therapy Oncology Group
(RTOG)/European Organization for Research and Treatment of
Cancer (EORTC) HiQHg Agsldich FX3y&, T2
717, AEZZE 9 ol FAAe] E42 Kaplan-Meier ¥

§
Ch - No. of responders No. of nonresponders p value
aracteristics _ _
(n=33) (n=37) Univariate Multivariate
Age (yrs, mean+SD¥) 52.9+9.3 52.7+11.8 0.934 0.925
Gender 0.811 0.859
Male 30
Female 3
Child-Pugh Class 0.820 0.768
A 24
B, C 9
ECOG' performance status 0.328 0.454
0~1 29
2 4
BED' (Gy1, meanzSD) 60.0£9.6 61.4+7.1 0.490 0572
Volume 0.590 0.751
1° tumor+PVT 5
PVT (only) 28

*SD: standard deviation, 'ECOG: Eastern Cooperative Oncology Group, 'BED: biologic effective dose, ‘univariate and multivariate

logistic regression analysis
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Z7172 gl omi(H 9
< 48 Gy (H9): 25

WS 29l AT sMNEE FAILH AolE Hld
(p=0.032, Fig. 2, 3). w3 WAAX 8 o]3dl 679 (90%)2]
Aol A HE st Bl A 3t a S Al

~60 Gy), 989} fAtollA e LA AEG AAE T o, o] FATY Fd ALV LR AFHA
sto] X85 AlPstsict Z8 3AT(ERD)ell vlelA F2 AFE HAT FA
A goll o3t Hh-e-2 Table 29} e} A 707 9] 3zt
T BOIA FE WS ol g Rol AHAl HEES 471%
ek A2 Weol e F ANE ZANGAT, BF 1001
#do] gle A2 Yebtrh(Table 3).
F4 JF 71 F AAARNE F o)A (liver trans- _0.751
2
2
3
1.00 = 0.50 1
3
>
— O
g .
?
Q
2
= - 0.00 1 T T T T 1
500 0 5 10 15 20 25 30
(723
g Time (months)
(o]
g 0.257 Fig. 3. Overall survival rates according to the response.
0.00 ' - ' ' . - Table 4. Hepatic Toxicity of Radiation Therapy
0 5 10 15 20 25 30
Time (months) Toxicity No. of patients (%)
Fig. 1. Progression-free survival. Acute liver injury* 4 (57)
Radiation induced liver disease 1 (14)
1.00 *CTC (Common Terminology Criteria for Adverse Events, ver-
sion 3.0)
_ 075+
B
2 Table 5. Gastrointestinal Toxicity of Radiation Therapy
E 0.50 -
% Gastrf)lp testinal Grade 1 Grade 2 Grade 3
> toxicity
O
0.25 1 Esophagitis® - - -
Gastroduodenitis* 5 (7.1%) 7 (10.0%) -
Nausea " 25 (35.7%) 7 (10.0%) -
0.00 T T T T T 1 Vomiting T - - -
0 5 10 15 20 25 30 Diarrhea ' 1 (14%) - 1 (14%)

Time (months)

Fig. 2. Overall survival.

*CIC (Common Terminology Criteria for Adverse Events, ver-
sion 3.0), TRadiation Therapy Oncology Group Criteria
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—— Abstract

The Role of Radiotherapy in the Treatment of Portal Vein Thrombosis
from Advanced Hepatocellular Carcinoma

Jung Hoon Kim, M.D.*, Eun Kyung Choi, M.D., Ph.D.*, Seung Do Ahn, M.D., Ph.D.*, Sang-wook Lee,

M.D., Ph. D , Seong Soo Shin, M.D.*, WonS|k Choi, M D.*, Young-suk L|m M.D., Ph.D.", Kang Mo

Kim, M.D." Dong Jin Suh M.D., Ph. D Youn? Wha Chung, M.D., Ph.D." Young Sang Lee M.D.,
Ph.D." , Hyung Jm Won, M.D." and Jong Hoon K|m M. D Ph.D.*

Departments of *Radiation Oncology, TGasteroenteroIogy and fRadiology, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Purpose: To determine the role of radiotherapy for the treatment of portal vein thrombosis (PVT) from hep-
atocellular carcinoma (HCC).

Material and Methods: A retrospective analysis was performed on 70 patients that had been diagnosed with
HCC and were treated with three—dimensional conformal radiotherapy (3D-CRT) for the PVT. The radiation dose
ranged from 40 Gy to 60 Gy (median dose: 48 Gy) and the biological effective dose (BED) ranged from 31.3
Gy to 78.0 Gyso (median dose: 61.6 Gyio). Response was determined by measuring the extent of the PVT on
a CT image at 0, 1 and 3 months after completion of the radiotherapy. The median follow—up period was 9
months.

Results: The response rate was 47.1% (33 patients), with two patients (2.9%) showing a complete response, 31
patients (44.3%) showing a partial response, and 35 patients (50%) showing stable disease or no response.
The 1-year progression—free survival rate was 60%, and the median progression—free survival time was 17
months. The median overall survival time was 11 months, the median survival time in the responders was 15
months and in the nonresponders was 8 months (p=0.032). Four patients (5.7%) had transient liver function im-
pairment during treatment. Radiation induced liver disease (RILD) was observed in only one patient (1.4%).
Conclusion: Three-dimensional conformal rad|otherapy for the treatment of PVT from advanced HCC was a rel-
atively effective and safe method.

Key Words: Portal vein thrombosis, Hepétooellular carcinoma, Three—dimensional conformal radiotherapy
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