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o W15 AR} o7, AzA A AL e
#gdede] 35 GyE A Xspr] Wil Foko Aol 3
B3 ARg 24 ol#ue A wifelnt? MAAA 2 E
A 7%te] A goll o] gelart = 2719 AESe] A
geeE AR b A 7igke] wlwd w4
Aol Erhe A4E FA F AR o3 7t a2
2k, HZ ZF AAL oplel FaA0Z AN S 23
B3 2AAFE Y F Yok Ao deiglont” B9
ALY A Kol T3sA] G FY zA e AF
o] &A% diFsle T8¢ Ay} Hrkes Ade] w
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3 2AHE o848 A zA9Yd L A4 =3
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Y%, TS AFP (alpha feto-protein)x], ZFok9] &dl, Ul
(International Union against Cancer) ¥ 7], 7= &% ——@ortal
vein thrombosis : PVD)2] -5, k9] =7, 9%k} 94, 7+
1 79 A, A8 39 48 52 zAsigh

"J”\Pd"]i 715 9 RoX|g o4& 7|FeE WA E
9] FF(radiotherapy aim) ¥ 13] §£& zAAFD FHFS
zAs1qt
2. WAIMZZ

YA &= 1079567759 SAA x4 B o
SXE 32 WINEH & REoE AYHn UwxA
5199 AL ok AEE AR F ApdsAY Foko]
APl FAle oz AgEgict. BE SAjollA] X3 A)
g A F Fog Aot XE daE 29
F4 590 2~3 omE Eeholo] AT FPol 24U
oA vloju= AL WA ] e IF) AEE
aefste] ARt 6, 10 MV Xnayg o83t 49
18~20 Gy4 & 53] =A=gIcl zA4%F HE 252 Gy
oflA 600 Gy2 A-E3HA -5 4 =Kbiologically equivalent dose :
BED) W& ol83le] 18 GyE 7lFoz A F4dske
BT 482179 Gyol 3t FUAZE 504 Gyolie}h AL =
A 2 7999 gl A% °l-‘?— g 2AHe AL
SHHT A BAeIAE 3T £ 7 ol BB 24
o] ol-&=t o] F 4Ax YA 23X F (3D-conformal
radiotherapy) & o] 83t 797} 179 0]9]t}.

3. YAIMXIZ0) Chst 29 S T}

g A% PAMKNE FE F 4~634 A" HFE
25 2 24 2 A 3 94, B 8% 2o Q4
5% ol&sted WA =AY e Fako] uk3-g Hrlsl
ek ot 1R Fodol SAE 24" A 9A
(complete response : CR), 50%0]4+ 7;}"‘ e FE 9
(partial response : PR)E Whg-o] e
aF 7%l 7d-f(stable disease : SDL} & o]:‘/] 85 73 Hpro-
gressive disease : PD)+= Hh2o] Qe Aoz Bk}
4. SAMRAZ £ 2x20| g

BAAXE F olF 13] A A4S *]*3'5]@] Tx Yoy
g7 4 A 749 (adiation in-
duced liver disease;RmD)a] oq 2 °¥0}i7] ol o)
3 A AF F7h 59 HEU 59 £AE Byl
32 A8 F8 F 479 836 ARE I A
aspartate transaminase (AST), alanin transaminase (ALT), alka

A

line phosphatase (ALP), &% *Ue]F4l(serum bilirubin)X] & =
Asiick. @A% 859 Z7h} 215 AAY ALP) 4%
& Hol: A¢ AW BAQ Dol BAY Aoz B
deigick. ohE A3 WS Wshe ¢ €% e
o Aol FH ol &R FRY 7 Jemg o]lF 1
Zelglch QRBAL HRALL AT FE F 459} 850
Alggk 8 ZAGIA FAolAY, g F2 R 558
3asle A A A7 (esophago-gastro-duodeno-
scopy : EGD)& A|#fste] #13}3ict.
5. SHEH Nz
Zope] el AEoll wet A Bt By n—f;.—
S M vi‘(reSponder)-—i 50%o}st 7&" 4
9] AL Hol: A9 HjHFSF(non- r&ponder),i Tt
et T3 uM —o—i‘«l I B FolAF AR
(Chi-square test)E o|-&3te] lzailch. Ak AAL £
zﬂﬂ-‘,:—x]?— A 7] fsted wioEd vbewe A%
Z AJulx] F-AE-A(one-way analysis of variance: one-

way ANOVA)E ol&2te] Zol7t QA ARt 2ht
Fope) uhgoll JaFe A 4 Y& W4Se] Bonz 2

A8 WFES BAN] N3] OF 2ALY AR
(ogistic regression analysis)yg ol §3te] ThiZ L4 WA
ik

24432 kol wE g BAe) AP 543 2%
9] gl Rolrt YA Fokir] sheted A7 g B

A5g wAQA R ZAAl w2l 40 Gy ulT, 40 Gyol
A 50 GyAol, 50 Gy e A9 Al Foz EFasich

7t Foll | T i 98 5L FlelAE AA
I DY) FAEAE o] fsle] 43I
EA14e)E SPSS 80 Tgaalg o] g3lgich

E= | }
1. ChY EiXe| Al &

HAAXE A S VIEE & oY 3R] B4
Table 13} Zc}. A9 A% FE= 294614 79417EAI %
I FAkE 24k EA A 829%2 dokrE AHA
ek, A A3 & (performance status)y= ECOG 7|&o & 177}
1379, 2717F 219olgie}. ABA] 1138(715%)0] EE AFP
400 TUmL ol4olgln mix) 9A5e 2494 4% 5
S 904 Dokez AWH A9k FU 4L A
(massive type)o] 65.8%% 7} wetm dheogl vAAY
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(multinodular), P9 28 (single nodulan), 3-8 diffuse in-
filmative type)] £ASIeh 80%8] Aol A ZHEw WFol
FkEo] 506%E AP UICC Wrl2: 1, VAZ|7} &

Table 1. Characteristics of the Patients Prior to Radiotherapy
(n=158)

Characteristics

No. of patients (%)

Age (years)

Mean (Median) 51.9£95 (52)

Range 29~79
Gender

Male 131 (82.9)

Female 27 (17.3)
Performance (ECOG" scale)

1 137 (86.7)

2 21 (13.3)
Alpha feto-protein

>400 TU/mL 113 (71.5)

<400 IU/mL 19 (12.0)

Unknown 26 (16.5)
Liver cirrhosis

Yes 142 (89.9)

No 16 (10.1)
Hypoalbuminemia '

Yes 14 ( 8.9)

No 144 (91.1)
Hyperbilirubinemia *

Yes 28 (17.7)

No 130 (82.3)
Presence of Ascites

Yes 7 ( 4.4)

No 151 (95.6)
Type of tumor

massive 104 (65.8)

diffuse 9 (57)

single nodular 11 ( 7.0)

multinodular 34 (21.5)
UICC® Stage

i 67 (42.4)

VA 91 (57.6)
Portal vein thrombosis

Yes 80 (50.6)

No 78 (494)
Tumor size'

<5 em 17 (10.8)

5~10 cm 85 (53.8)

>10 cm 56 (35.4)
Radiotherapy aim

Definitive 107 (67.7)

Salvage 51 (32.3)

" Eastern Cooperative Oncology Group
"Hypoalbuminemia <3.0 g/dL

Hyperbilirubinemia >3.0 mg/dL

$International Union Against Cancer,

"Tumor size: mean value of 3 perpendicular diameters

SISIE 9l 601 RLA 20| Id BAKIR Al HTUIS 2

7} 67%(424%)3} 91(57.6%)F 2.2 VA W77h o] Wkt &
ko] FFAAEAA IF Bl QPollA] Bole Fogo] A
27E 3 L 90£30 em olick. HAHFL 899
oA FakEo] YR o] F AYHREZF(<B0 gdlyo| 14
W, Y FHEF30 mydlyo] 289, B FHIE 3t

e
(2]

=

N

A ool 2zl i Fobe) whge) W] AHssick
IA BAE R WAL B WE Yk 10670] B B
N HolA WHSFe) gL 67.1%01%ch 0% ol4 Feo
o] Zx% 1ol B 3 WS FFL AN o] F
1ellA] 100% 94 FAE wglert Foke] W AFE
W 2o 4 2 AT A4, 2EY guae 94 5
2 JlZez BHANZ Helglone VY Wi T
9 ez 29e] A 27 0%t 9%} TAE wel
o Zope] 7l 0% olelel A9} 419E59%), Fkol
Ae Bl A7 UHOBLE uLTe 29%01%h
(Table 2). 54%(%2%)9] 3ol A8 £2 A% A
stollA] Fope] Aaolt ApLe wylow of F THe| $
L A AF ol Bast

3. XZ0|l CHEH B MIUS TH

AR 2 UG BT FEUFE 3, ool 1]
Ae o2 AAEe d$e EAMeR BANgc B
o] HF ZAATE 501166 Gy, HHFETF HF =A
2k2 443490 GyZ 5 Gy o]Ao] Xo]E Hm g
A3t i 24 EFol WAANEY 248 £
s EA $e4E Holt ARE UEReKTable 3). %
el A M T4 o7 E ARE Bgort A
Q1 Aol gigteh o1l Aseld £ W LA ZHkelA
S& PAAAEE A 2% AR WAV 49
< HY 4 ok

ot o

Table 2. Tumor Response Based on Radiologic Examinations
after Local Radiotherapy

Tumor response No. of patients (%)

Response
Complete response 0 ( 0.0)
Partial response 106 (67.1)
No response
Stable disease 41 (25.9)
Progressive disease 11 ( 7.0)
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Table 3. Analysis of Possible Parameters to Predict Tumor
Response

Tumor response p-value
Parameters  Responders Non-responders UVA* MVAT
(%) (%)
Age (years) 51.2£96 536191 0136 02173
Gender
Male 84/106 (79.2) 47/52 (%04)  0114" 0.0704
Female 2/106 (208)  5/52 ( 96)
Tumor size (cm)  8.9+3.0 92%3.0 0474 06514
pvt?
Yes 50/106 (472) 30/52 (57.7) 0214 07167
No 56/106 (528) 22/52 ( 42.3)
RTS dose (Gy) 50166 443+90 0000 0.0001
RT® aim
Definitive 72/106 (67.9) 35/106 ( 67.3) 0938 08727
Salvage 34/106 (32.1) 127106 ( 32.7)

* Univariate analysis, "Multivariate analysis, Portal vein throm-
bosis, §Radiotherapy. Univariate analﬂysis was done using Chi-
square test, "Fisher's exact test and 'one-way ANOVA

Multivariate analysis was done using logistic regression analysis.

100+

90 B PR

80 SD 77.1%
i ro 68.6%

60 54.2%

Proportion of Response ( % )
8

40~50 G > 50 Gy

Radiotherapy Dose

Fig. 1. Proportion of tumor response in relation to radio-
therapy.

Table 5. Number of Responders in Relation to Radiotherapy
Dose and Tumor Size

Tumor size
RT" dose Total
Table 4. Patient Characteristics in Relation to Radiotherapy B 5~W0em >10am (%)
Dose (%) (%) (%)
RT" dose 40 Gy 1/ 1(100) 4/14 (286) 2/ 9 (22) 7/ 24 (92)
Characteristi P 40~50 Gy 0/ 2 (00) 19/26 (731) 16/23 (696) 35/ 51 (686)
Aclensues <40 Gy 40-%0 Gy >0Gy  value >50 Gy 10/14 (714) 35/45 (77.8) 19/24 (792) 64/ 83 (77.)
(%) (%) (%) Total (%) 11/17 (64.7) 58/85 (68.1) 37/56 (66.1) 106/158 (67.1)
Age (years) 53091 527498 512495  0574° —_—
Gender 20/24 (833) 44/51 ( 863) 67/83 ( 80.) 007" Radiotherapy.
Male 4/24 (167) 7/51 (137) 16/83 ( 193)
Female § ol FollA 98126 cm, 40 Gyolla] 50 GyAo|Ql FollA
i + + +
Tux;lcc;r‘)sme 98+26 98+26 83+32 0005 98126 cm, 50 Gy Wi 31} FollA] 83£32 2 34
PvT! e 2AR FolA Foke] Z717h A gkrHp-value=0005).
oy 1%1 ggg i’é’g} g é‘gg g;;gg g 2;;; 0002 mu gnze 77t 667% 64.7%, 373%0l4 FHoZ 50
RT" aim GyE & Azl 243 FollA diHog FEe] I
Definitive  18/24 (750) 35/51 ( 68.6) 54/83 (651) 068"  ci(pvalue=0002).
Salvage 6/24 (250) 16/51 ( 314) 29/83 ( 349)

"Radiotherapy, "Portal vein thrombosis
Statistical analysis was done by Chi-square test and 'Fisher's
exact test and §one-way ANOVA.

4. ZAMZRO) MHE Chy EXIQ Ay S4at 5Y9)

ZA44%0) s} 40 Gy HIT, 40 Gyold 50 Gyel, 50
& dE A9 A FoE U4 BT BRI o
F 9S4 S4S BAEckTable 4. 2R &

27 4%, 519, welsleh. A, 44, HAAH 2
42 2 270l Aol7} gigieh. F%) 271 40 Gy mlg

&

I ox

) i

AN B ZA4AYel T A Tl F L
292%, 68.6%, T1.1%2 Ake] 2AYSE HISF9) Hlg
ol ke A # & UsiekFg D). %) 2775 om
Wl Aol 1793 el 28 BHE Held WME
£ 4.7%P93, 5 cmollA] 10 em Aol 73$- 68.1%, 10 cmE
LA 661%) Mg B Bold FPl Tl BE W
28] Aol glgiekTable 5)

5. AR [ME AAMSO| BEQ WAMKIRE
Olst HHg

o ot

SAAAEE U8 FAEL Table 63 2k Al AE
9 Bt A2 whAele AL 47 250%, 15.7%, 120%2
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Table 6. Complications in Relation to Radiotherapy Dose
RT" dose

.. Childs
Complications daﬁj <40 Gy 40~50 Gy  >50 Gy
(%) (%) (%)
A 3/16 (188) 4/38 (105) 6/63 ( 95)
New ascites B 3/ 8 (375) 4/13 (30.8) 4/20 ( 200)
all 6/24 (25.0) 8/51 (15.7) 10/83 ( 12.0)
A 1/16 ( 63) 1/38 (26) 5/63 ( 7.9)
RILD 1 B 0/ 8(00) 2/13 (154) 2/20 (100)
all 1724 (42) 3/51 (59) 7/83 ( 84)
A 0/16 (00) 0/38 (00) 4/63 ( 63)
Gastroenteritis B 1/ 8 (125 1/13 (7.7) 2/20 ( 10.0)
all 1/24 (42) 1/51 (20) 6/83 ( 7.2)
A 0/16 (0.0) 2/38 (53) 2/63 ( 32)
Gastric ulcer B 0/ 8 (0.0) 1/13 (7.7) 0/20 ( 00)
all 0/24 ( 00) 3/51 (59) 2/83 ( 24)
A 0/16 (00) 1/38 (26) 3/63 ( 48)
Duodenal ulcer B 0/ 8 ( 0.0) 0/13 (00) 0/22 ( 00)
all 0724 (0.0) 1/51 (20) 3/83 ( 356)

"Radiotherapy, "Radiation induced liver disease

Aego] F7Htell whet —‘7P3}Zl‘_ L%‘Zkﬂ A e
ol 7Kl wet 7242 19 7m‘—i s7kele %
< 23l ARBAL A5 %”ﬂ 2 40 Gy mjike =
T Tolde 79 BARA gEgrort 40 GyE @Al T
AASolle =84 9A DAse Ade Bk Aol
AFE PAAXN 8 24| TS Frlsle F4
& Hoj4 50 Gy ol 2A FollAl 7ba wgich A4
A gell AT FHE-E 2HZe] B ol vzt B4 2
Aujg A5 a7t DAY AR BAd Y
DA, ABBAL] AT Fol XE A PRHFe] 4ErF
A wol LA B¢ Hdck

oot x

4

LA ol Adibs TAY EA) sFeAS dF3
A7t 1985\ ki RTOG (Radiation Therapy Oncology
Group) A9 79 FuellA] 20001l R3H Kim 2
A7 A9 fUg BiFold. RTOGY FHaE 105
Hol 3RS Yo 21 Gyo A7 A E 23% 10~12
Gyl 1"'-antiferritin infusionS 2x}a] 2712 Al33 & 48%
o WhEES Hdy Earsigic aehd, o ¥ Az
ZA9} I”‘-anufemtin infusiong X332k 342} Fol ool
7] wifell £ oA sl Hazl sl Al 2AS

BIB|E 9 601 RILA 2420 R WAMKIE Al HTEIS B
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—— Abstract

Dose Response Relationship in Local Radiotherapy for
Hepatocellular Carcinoma

Hee Chul Park, M.D.", Jinsil Seong, M.D.*, Kwang Hyub Han, M.D.T, Chae Yoon Chon, M.D.",
Young Myoung Moon, M.D.", Jae Seok Song, M.D.T and Chang Ok Suh, M.D."

*Departments of Radiation Oncology, Tinternal Medicine, TPreventive Medicine,
Yonsei University College of Medicine, Seoul, Korea

Purpose :in this study, it was investigated whether dose response relation existed or not in local
radiotherapy for primary hepatocellular carcinoma.

Materials and Methods : From January 1992 to March 2000, 158 patients were included in present study.
Exclusion criteria included the presence of extrahepatic metastasis, liver cirrhosis of Child's class C,
tumors occupying more than two thirds of the entire liver, and performance status on the ECOG scale of
more than 3. Radiotherapy was given to the field including tumor with generous margin using 6, 10-MV
X-ray. Mean tumor dose was 482+79 Gy in daily 1.8 Gy fractions. Tumor response was based on
diagnostic radiologic examinations such as CT scan, MR imaging, hepatic artery angiography at 4~8
weeks following completion of treatment, Statistical analysis was done to investigate the existence of dose
response relationship of local radiotherapy when it was applied to the treatment of primary hepatocellular
carcinoma.

Results : An objective response was observed in 106 of 158 patients, giving a response rate of 67.1%.
Statistical analysis revealed that total dose was the most significant factor in relation to tumor response
when local radiotherapy was applied to the treatment of primary hepatocellular carcinoma. Only 29.2%
showed objective response in patients treated with dose less than 40 Gy, while 68.6% and 77.1% show-
ed major- response in patients with 40~50 Gy and more than 50 Gy, respectively. Child-Pugh classi-
fication was significant factor in the development of ascites, overt radiation induced liver disease and
gastroenteritis. Radiation dose was an important factor for development of radiation induced gastroduo-
denal ulcer.

Conclusion : Present study showed the existence of dose response relationship in local radiotherapy for
primary hepatocellular carcinoma. Only radiotherapy dose was a significant factor to predict the objective
response. Further study is required to predict the maximal tolerance dose in consideration of liver function
and non-irradiated liver volume.

Key Words : Hepatocellular carcinoma, Radiotherapy, Dose response relationship
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