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Radical Radiation Therapy for
Hepatocellular Carcinoma

Masana Matsuura®, Atsuko Ishikawa?,
Nobuaki Nakajima", Kazuki Itoh?
and Miyuki Matsumoto®

Sixteen patients with residual or recurrent HCC
following TAE were treated by radiation therapy
(RTx). The total dose ranged from 58-64 Gy(TDF
99-113). RTx was performed between June 1988 and
March 1991. A daily dose of 2 Gy, 5 days/week, or
3 Gy, 3 days/week, delivered by LINIAC 10 MV
X-ray was selected. Tumors in the upper or lateral
portion of the right lobe of the liver were selected in
order to avoid radiation of the gastrointestinal
organs. Liver function was evaluated by monitoring
the clinical stage (General Rules for the Clinical and
Pathological Study of Primary Liver Cancer, Liver
Cancer Study Group of Japan) before and after
RTx. Local control rates following RTx were 75%
at 6 months, 45% at 1 year, 45 % at 2 years and 36%
at 3 years. Survival rates following initial therapy
were 87.5% (1 year), 50% (2years) and 34.3% (3
years). Among patients in clinical stages II and III,
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liver function tended to be aggravated following
RTx, whereas patients in clinical stage I tended to
remain in stage I. A Radiation dosage of 60 Gy is
tolerable if patients in clinical stage 1 are selected
and the gastrointestinal organs are excluded from
the radiation field.

Frsic

FrfiasE (HCC) (234§ 2 EayiaHeix, 3
ENFOIER, FFERZER#E (TAE) B X 0%k
W /— )G (PEI) O=&»FETh
D, BUR G2 LR — BRI A AT
W AR bitbitid 1983 450 ke 4 %0
& 0 HCC Izx§ 2 Wi it HF & FifiaY i 3a T
&7z, L& LAWNC I8k - TAE & & JE@EIGD
i BEEAT BN 39 5 [ BB DBk D i HEHE & L
THEE DI 2 lzsh, TR TELWIER L £ -+
TEREHE LN o, FITIOREICILD
1988 4 6 H LIBE, HCC ixf§ 2 Hbtsiia e # ¥
Tl RN % HERR E LTV 5 TAE - PEI ~
OIS, § 7% b BEFIIGEHRRO—ER L L Tt
WV B LR, fEHE o0 h B EiE
WTDBESNRE WG T 2B 7a Fan
EREEL ., ThbbLERZ ST, FFwREE
VAo i 2 G- RR A AT A BE T & B
B (BRI 2 b FF A EAMIR OIS ) Ic B
LT, RFroaiEizd &Lz RGN BURIS
BRI A E B L 72,

1H% 0,

1) Department of Radiology Shizuoka General Hospital /2) Department of Hepatology Shizuoka General Hospital

3) Department of Pathology Shizuoka General Hospital

NIPPON ACTA RADIOLOGICA 1994 ; 54 : 628-635

HARE R Bodde H75




Tablel Location and size of the primary tumor at initial examination, frequency
of TAE before RTx

Tk

IE# i 44

case age location size(cm) Vp metastasis pre-RTx Therapy
1 69F S8 4.1 TAE3

2 61F S6-7 9.6 Vp2 N3 TAE1

3 67F S5-8 6.6 Vpl IM2 B2 TAE3

4 71F S7 6.5 TAE2

5 62M S7-8 10.4 Vp3 IM3 TAE3

6 53M S8 4.5 IM2 TAE2/PTPE

7 59M S8 62  Vp2 IM2 TAE1/infusion
8 59M S7 4.8 IM2 TAE2

9 67M S4-8 7.9 lung TAE1

10 65M S5-8 9.0  Vpl IM3 TAE2

11 58M S8 10.0 IM2 TAE2

12 58M S8 35 IM2 TAE1

13 55M S7-8 5.8 Vp3 M3 TAE4

14 61M S8 10.2 TAE2

15 77TM S8 4.2 TAE1/PEIl

16 60M S7-8 11.5 M2 TAE3

PTPE; peracutaneous transhepatic portal embolization
Vp; portal invasion B; biliary invasion
IM ; intrahepatic metastasis, according to The General Rules for the Clinical and
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Pathological Study of Primary Liver Cancer
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5 B L ST R BE I BV T 1983 4E 2 A A b
1991 4 1 A & T & 4RI PR S 3L bt i
9 & W4T L 72 Y B AN hE HCC fEfI3 4 BT -
2. ZNH) b 198846 AHA i 1991 £ 1 A £ Tic
17 Bz x L T 58Gy (TDF99) Ll Lo TG
M 12 X A HEURBRIGIEE R A, OAeIC Tl
L7z 160% k< 16 81 2 4 Aok idg & L iz,
Z s 16 Pl BUR ARG B R, IR A
AR £ 2213 AAEMIIC S ), HIGAEE %
R B 72T (FRicH - +236R) 2R
HBIZEDTICHEBEIGTZ 500 E Lz, ¢ﬁu
D3 b TTie (CF¥162mk), Bzl
'ﬁimEithm@mﬁﬁitﬁﬁ%%f%
> 72, #IEEHE (TAE #7213 PED # 5 Wbt
wmEE CoOMEZ 1 A A» 6 3ESHH, FH9
HAHTH -2, RBHEOMMERIIWBRE T35
~11.5cm (*F¥) 7.2cm), BUHSRERB A T3
3.0~10cm (CE#)6.4cm) Th - 72, NEE L HH
fr, WIRBRFONEMEE & HERIE, B L CHRUHRTOHE
H#HEE 2 om#E % Tablel i F &6z,

FH64E6 250

B 10MV X #Uc & 201 d 2 WIZREA
i 2 PIRS & L, ABgia#Edl T3 2Gy M 5 [A]
B, ShRIGHEG) T 3Gy M 3 mlEk & L2z, KR
B3 58~62Gy (TDF99--113), B HHokE I
3 6XT7~10x10cm TH N#EEBHLIZ 04T L L S
P grehied - 72, F 2 IFEERE Lo filfold el ik
e dr o 72, BORBIEHEB MG O BRI T 4
AE10 B, TUIA<5 6, A 1 HTh -7z,

BRGHREDHEIZE L LT CTl{&RIc LD, =
WU AL L AR S e WIAIC TR
AR ELF, & L, dEHINE S W B84 % /T
HEE Ao & Lz, 2 ainig Timiy s
T2 78T, MESRGEONELE b - THES v
7z EHIET L 7213, 3BT O IR B L
Ui R 225 L Lz, ERofiitic L)
1993 4F 4 H 20 H I ST JRarRE=Es, Hd s
FEEG B 0 6 OETEEE, AELEHE H 2 &5 O
# Kaplan-Meier i#: % F\WTHM L 72,

HRROREIEIIC > W TS, BRI h, I
TN ZEAb & BUR BUGHRAT & i T4 3 2 1
Vil 2 v, F 2 F o g2 e
CT 144z THHili L 7z,
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Table2 Total dose, local control following RTx and cause of death

case dose(TDF) local control cause of death
1 60(99) b primary tumor, IM, ovarial meta.
2 61.5(108) @] IM and LN metastasis
3 60(99) O brain and lung metastasis
4 60(99) X primary tumor (rupture)
5 60(99) X tumor extension beyond the field
6 60(113) X primary tumor
7 58(103) X primary tumor
8 60(99) O hepatic failure
9 60(99) X lung metastasis
10 64(105) X alive
11 60(113) X alive
12 62(107) O renal failure
13 60(113) O alive
14 60(113) O alive
15 60(99) O IM
16 60(99) X alive
Gy
- HRHARL T AV R, $72782 8 LB

LSBT IcAR L2 P72 L ) A EE
EWERIZ R b e d - 72, HEEIGHE TL FE
EBNIEEEEETE, 160 76 (44%)
TR BRI L D 3 4 A2 5 41 # ARz
JF il #4372 (Table 2),

ARG HRE G B & 5 O IRETEF Y SRR Ak
B, 64 H75.0%, 14 45.0%, 24 45.0%,
34 36.0%Th -7z, RHEHFFNBATHEREIZ 1EL
WICRS Z %L, 1ELBRNBIIZ 1BlOAT
#H -1z (case 16).

casel, 5 (3HIMric TIRBMEMBIZEHIELERL 72
T HtIn B b L7z A%, —ERiC viable 7¢ i 5
Mo s, 2o 2 BT R—D RN
T1 TAE OB EO 70 dr o 72 45 % i 72 70 W T
NEBENIZH D, HEZ2LORFEE LY vi-
able % [&¥5H % WD H - 72,

case 10, 11 i3 J@ArtiliizeE & b - 2295,
JEHE 2 FDBUE D BFFNOMEE I A A S
NTEFPTH D, BREIFEFERL» LED 5
T BEAL, REHDLERL T VPR Vv a®
WAL T 28554, FRRREBHICEREL-IM

56

| CHHFDBOBRNET L 22885 —8 L 7
BRELEZLND LONH -T2, KRG RLH
HDOEEERDEIZER TR B OMANNAAT 2 72
DI 1B Th - 72, BHEBIGHRT B O
FEOREBEREAL T 50%RiORE LT LD
@ (NC) 12 116, 50%LL E oM hER %R L 72
v (PR) 12 5 ¥ Co4eMEfL e - 72, ik
SRIE R & D EFERIT 1 H£75.0%, 2 4
43.8%, 34 35.0%TH-72. BAHIERE &L
iz Fig. 1ic/Rn ¥, #EVAHED & DEFERE, 1
i 87.5%, 2 #£50.0%, 3 E34.3%, 4 4
34.3%, 54 229%TH 7.

MG HIIRAS 16 Bl ¥ B HED & D EFFR %,
FRIGHY R % BA%A S 2 LLRT o) 1983 4E740 & 1987 4
* T TAE BUsGARER 37T Pl EEER L & 4
Fig. 2 12789, Z b 37 )12 ME 5 A 40mm L
1 (F#) 68mm), ERRWMIE 1 —11, HERERS
7% Vp3 T WEFIAEIFN T b, TAE
Bl EFERIT 1 4 43.29%, 2 4F18.9%, 3 4 0%
TO1%DERETHEEFR LN, 1993 4 4
H 20 BOR S TOFEMBIKIRIZE, £1F56, BT
NEITHSE, EHFSPITXCHHEBRETH D,

HAE S £ 5445 BT 5
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Fig 1 Local control rate and survival rate after radiation therapy
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Fig 2 Survival rates for RTx and TAE-groups
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casel2iz d & b L HERE TR Y KL HTA-
E > 4723, HOHBEHROBIGE L 72ERTH B
HIACIC A THET L 72,

TSR IEBERT & MU RIA B T 1 3 & A LI
FERp o0 Ze(b % Table 3 (<R ¥, MRS BAANT [
Wit Efbne Lo 84, I8 & NI E/LL

-7z,

)

ol



632 FFAmBsE s a3 5 “HRAEG" B s

Table 3 Clinical stage before and after RTx

change of the
clinical stage

case field size

hypertrophy of the
non-irradiated liver on CT

1 49 I — 11

2 84 I — 1 =
3 72 Inm— 11 +
4 80 I = 1 =
5 63 I — I =
6 49 M — 1 +
7 56 I — 1 +
8 48 I - 1I =
9 100 I -1 +
10 81 I - 1 +
11 85 I - +
12 42 I — I =
13 64 I1—-1 +
14 85 I =1 +
15 42 I =1 +
16 80 I — 1 +

cm?

2L 1HToTH - 2.

BT RERERT L 5 61T, ZibDkwi o
2 B THNHA~ DAL 3BITH - 72, Fi B
W2 CT A% % > TONDOEREGNZAL &
DBEE A3 &, BREBICZELDLW T #0 8
Bl 7 61 & T3> 2 Blrp 1 BT, MOHHRRIG RS
I FEBEDNEADTED & iz,

— OB RN 5 HIZ TN TEED
JERAR S N Zeh -7z, AR AZRES Lic <
WIER & LTI & 5 A BERMN X o 25k H358
Wi o, [Liffifl TAE (TALD fFH, W EN
ICAEBEAMIRZHENTWE 2 L (case8) Z &
HIT Lz,

CT Z % x> TOHIS I OWILE I, G
~ERIZHAHE CT CIRBEESL, &8 CT Tid i
L L CRO LN, FIRICEH~EBITL..
WOB#T #%, 113 7 A ClAkoRme Rz o
lfcase2, 4, 8 12 4fTHN, Zhs TR
FEEDNAEENE RIZBD L e h 5 72,

REGIHRR
61 7k 53 14, C BN 14 HF 2,

case 14 (Fig. 3)
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AE CT TARBEIE T S8 12 £ 10cm oI 955 9
I #44-5 HCC AR 5472 (a), #Ele> TAE »
L3AABDCT THBORE»R LN (b),
T SaEFR AT, B> S 243 4 Ho CT
THFEFRIRRE N DB RO ST (o). My
MIGHED 5 3E T A H, FIEGHED S 3411 4
HEHFPTH B,

case 15 (Fig.4) 77k B, CRIFmEZs, JFam
2R\, S8Ic#4em @ HCC (a) #°
A 5L PEL # 2 [, TAE # 1 Blf64T L 72, #0[A
TAE#» & 97 AEBR2&E22L: (B) 26
60Gy M, HUNMGHED L 2410 Z A% CT
THEE I ME S T (o), fmE s %
(TAE) 705 4 4F 3 4 A%ICIRE B ER THT
L 722%, JRRE DR RGT T S 8 L SE 4L
FOER IRV HAIC BT 5 Grade 3 DRNELD H75E
Lz,

£ 0B
HCC iz x4 2 He22 G n e ¢, o Tt
A 2 B RLATRL & U722 RO SRR > F 77—
BRI ZBIRICIE > Twiew, Lo LESTH S

RSt 964 06 7%
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Fig.3 case 14
61-year-old male with HCV(+) chronic hepatitis: On
admission, large HCC could be seen in the S8 just
beneath the right diaphragm. (A) Three months follow-
ing 2nd TAE, residual tumor was detected, (B) and
radiation therapy was performed. Twenty seven months

following radiation therapy, tumor regressed and no
contrast enhancement was observed.
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Fig. 4
77-year-old male with HCV (+) liver cirrhosis: During

case 15

follow up of liver cirrhosis, HCC measuring 4cm in
diameter was detected. (A) Nine months following PEIL
and TAE, local recurrence of the tumor was recognized
(B). Thirty four months following radiation therapy, no
contrast enhancement of the tumor could be seen.
Radiation hepatitis was also noted as well enhanced
area in the right lobe.

9=0 TAE (2 WkEANHE HCC 1z d3 A AR 074
& o fod, MY L JE R AN (R AT B
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N9, TDWREFEH LRI, FEI LT B,
ZZCTAE DREZ# D FBE LT, BEHEE
A RAHlE M L2 &5 TE 50 9 hicon
THGET L 72,

WERDHEND % (1X, HABRITEE X HLED
G AHE I X3 5 B H & 30~50Gy F2EE D&
BHEHTOBRICEZ2b0THY), ZHSIEHES
TOMRERL TW2icTE 2w, BEHgREICD
Wik EER IR T v w, 50GyY Ril ToBE
TG EEbN, L) ERRBRTHEENE
BAITTRELEZ B,

SRR E I ERERICNT 2 &R
Bt 2bndr%(, WEREITELIFT30
~3Gy L b Tw 3, —hHRBATEMIz oW
TITHME L TAREIZH S AT v, S8
f5T T 50~60Gy & THRE L @& 05 R, 5
N5, WEREIIFBEENIRRE, TAE % Xl
ATIHEEORRE, Mk Xick D2l 5 3. B
D& 40Gy PLERS & N RAIFIZ, HoN
KRHF 22 & IR B~ DOBATHMFE T, H O
PETH N, BE I N5 IFEHFEEOBEENIR
FEUATREE EZ B, & - THIEEREN I
HL, RGHEZL 60 Gy & E L 72 A s #
FAA)ZEELR, FRtahBERRSTAS
EDTEMDIRA L DEZ b, NG % HCC —&
Zw LIFME o PMIRIESS Tl <, HEE2R
HEICZOTEMERD L N A AERERSE 72135+
MlpHIC R L 72, %72 TAE % PEI # %17
L, FTmELHEA L 2 I BAw B L Tt
MIEHRE AT L 72139 2%, METNIcesInsE
FEHHEENEWMERL T ENTEDL EE 2
o, ToOREICE B E, WN/NERHIZEITL 2
TAE TH4a#TcE 28455, 3204
F—n& v TAE % CTILERT CIEES O
Y TEMERDDES L 0 b, WEHRIGHELIE
WIS T 2R BNE*AETHZ Lick 28
ST e b bR THWNR L TR 5720,
GO 16 Pl Tz iF e dr - 7285, BDELD
TAE iz & ) FEhIRAFBE L CHIE U E D 5% b
NTwBERTY, TAEICHML 225080804
TE 5 ETHEINE, —FH 2HlIc BV TEEHZR

60
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TR A HR I & B IFREE o) W 551 o Rl S e
EEILIEILRT(LTWETiEELD 5, B
iR E 25 V2 TEEL I 208
2HsEBbNd, —HEEEDLHEK L7 Vp
RN O I HTERORE & 2 ) %4
W e s FREREBOMELEH L 2
HBICEDLTERHINELEZ 5D,

HCC TIHIF L A ¥ 0Bl CHEZELBEFE L, B
FRAGHA T D FFaEZE ¢ & 2 SEMAT R o E iz &
N, WSk 2EEEDOBELZHE- T3, =
DIEMAFF OFMEZ 95RT BHATF O HREHTHE
ThHIUTHIN DI HEZ S LIchITB o L
AAHETH B, 70 Gy LI oIS & 481
EELBEbN B,

wm @

TAE #0354, HFEIFMIEHE 16 B2 3 L
TH8Gy L En @I & 2 BURBIER %17~
fz. ERERIEHAAT T B0 CLL b s b F P hkis At
lzi Tz, — 5 ERARE I ILITB) C i% 4 A
BB, LNRAEHETCERCERT 2
BERALETH 5. FTifEE SR LI b E L&
EFLWHRHE L BET UL, 60Gy 3%k M
THRFHEGED LS 5 2 E2 b,
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