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Transcatheter Arterial Embolization of
Unresectable Hepatocellular Carcinoma:
Does selective treatment improve outcome?

Fumikiyo Ganaha, Ken Koyama,
Shunichi Sadaoka, Tetsuhisa Yamada,
Chihiro Kanehira, and Kunihiko Fukuda

Purpose: To evaluate whether selective transcatheter arterial
embolization (TAE)contributes to preservation of liver function
and improves local control and survival in patients with hepa-
tocellular carcinoma.

Materials and Methods: One hundred patients with hepato-
cellular carcinoma who underwent single or multiple TAE
were retrospectively analyzed. The incidence of deterioration
of liver function caused by TAE was compared between
patients with Child class A disease and those having Child
B/C disease. The correlation between extent of embolization
and incidence of deterioration of liver function was analyzed.
In addition, factors affecting deterioration of liver function
after TAE were determined. Recurrence-free and overall sur-
vival rate were calculated using the Kaplan-Meier method.
A Cox proportional hazard model was used to analyze prog-
nostic factors affecting recurrence-free and overall survival.
Results: The incidence of deterioration of liver function in
the Child B/C group (47 %) was significantly hi gher than that
in the Child A group (21%). Pretreatment Child-Pugh classi-
fication and extent of embolization were significant factors
in the deterioration of liver function after TAE. Recurrence-
free survival rates at 1, 2, and 3 years were 38%, 19%, and
8%, respectively. Overall survival rates at 1, 3, 5, and 7 years
were 89%, 59%, 22%, and 22%, respectively. Findings of
multivariate analyses of prognostic factors showed that tumor
size and selectivity of TAE were significant for recurrence-
free survival and the initial Child-Pugh classification was
the most important factor for overall survival,

Conclusion: Selective TAE improves local control and avoids
damage to nontumorous liver tissue. The selective technique
appears to be associated with a favorable outcome.

Research Code No.: 514.9

Key words: Hepatocellular carcinema, Transcatheter
arterial embolization, Multivariate analysis
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JFEIAR ZE42 487 (transcatheter arterial embolization, LLF
TAE) (3 Y1 BEAGEITIE O IGHE 3\ T 2 1 ) 4 8L 7= L
TE7, ETIE~A 70 F—FNOE PR EROY
RICE DEBIR % 77— F UARADTREIC 2 Y, Kk
H B VITHE IR TAEO B WG RATR EN T E 720,
L2L, Ao O3/l R MBS OB & h e
IEITHDOARE G E L OTH Y, KEIFIEER %
B EEATHI R b A RIS E D 7RI TAE DGR R
DNTIIWVE LT ead e shTunin, 342bb,
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WD A S b IFRE RO RAEOmE D 6 b EA TS
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WL % 57— 73BN,
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BRI ST RE TTAE 217 o 7- W I B 3% % FE A IR
NEIZMRET L7z, TAE AT » 7B GERT g 131780 5 - 72
7, tRibd %A S TAEHR T DIGH MM 2 a4 5 O
WIAGEY) & b 727861 % ik L 72 DT, 121310061 TH
A, BB E LTRDED o -0 hiG#E L OB T
466D V), TONRIIHERD D VIR I HITRE T
PRI L 72 b OA%396) (R 1.4 ) — ViIEA33H), w4 7O
W BRI 4 Plb X O°T DA BT 2 #1), TAERIZAL
BB b NIz b O T TH -7z, F72SMANCS % fili
L1901 iEMABEDS R B EEZBRIN L. 6128
HERZE O 8 B & FEW 2 AP shuntZ A L 72 5 B b EE g 4
TAED TN TED, BILI.

FBH OERE35~ 82 (F¥64.35%), Bctbidss 1 156
Tholz, BRIFHER, CEFL7461, BEIFZL116], B
BB LUOCHFRM»2HTHY, FEBICII13BIH 7. 15
UL D% 7V 3 — VEBHKIEZ THh o7z, Child-Pugh
SENTADTIN, BA1THI, CHABITH -7, FRDOBW
I%, dynamic CT/MRI®H %W F v 77 10— 7 EOi{§r
R LM AFP £ 721 3PIVKA IMED L&A L 12 & ) BRI %
SNTAS, —EIC IS AR L A REEEZE LT b
7=,

[0 155 O & JEH % Table 1 (IR, BESEIE 118
HE59f, 2 fEAR2440, 3 A7 H, 4 LA 1060TH -
7o, EEEORAZEIL, 10~80mm (F¥31mm) T, 20mm
LUFA%2761, 21~40mm F THS56H, 41mmbBl EA51761T
&H o7z, WAl O {2 > @) [ TAERE Ddigital subtraction
angiography (LL FDSA) T2061 IR H 4 528, Vplas14
Bl, Vp2Ai 6 BITH -7z, MBREIFNMEREZFELLD
(3% <, JRFBHERHEIER S 4 O 12 X % TR (Istage
175191, stage AT3601, stage MA33M, stage IV AHS124)
Th ol PHHHEBORIRSBICHE U 72 Wi{g Lo FiE5
DILREL, HMEEEEA776], AEESER AR 511
l, HiAURSETE BT AT 8 B, RSt 3 B, ZHEEi
FHRF1BITHT.
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9, DSAICTHEMEBIIRER B & OEBIIRYE MR &% %
TV, KEBROFEE, MHEHRIES L OPMIROBFEZ
MR L7z, KiZ= A4 7 0h 7 — 7 )V & RERR ) SRBiRk
DHIHEAL, HERIOFEAELFF AR VHIFIZLZ
EHFAIT 7. FEHNZ, epirubicin% 10mg/mlDHEHEE Tk
Aicid&, ZhéFEEDlipiodol %73y ¥ ¥ 71z X 1 {RFI
L7zb ox vz, BRIOFEARITERDOKE S RILHED
LIS U CEEYGE L7225, FRIENRVWEFTH- T
b 1 [AlOTAE T O KfE I | Zepirubicin 70mg/lipiodol 7ml
FEAZWEHIC L. BROEAHRESERELITo L
B, ERWEIIEITF L ARY Y ImmillE & 2EEH Loty

R 1747 A 25 H

Table 1 Pretreatment tumor characteristics of 100 patients

Mo. of cases

No. of tumors

1 59
2 24
3 7
4 or more 10
Tumor size of the main tumor (mm)
20 or less 27
21-40 56
41 or more 17

Portal invasion

No 80
Subsegmental branch 14
Segmental branch 6
Extrahepatic metfastasis none
Tumor stage *
| 19
Il 36
] 33
IVA 12

#Tumor stage by the Liver Cancer Study Group of Japan®!

Er 7 DRMLZS 0% v, FEHIRO M H5E
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MR L, FHE#RTLL.
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EAZHERBNT & M~ — 7 — 12 X B RBABSE M TDbh.
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100fEFIZXS L TAT NIz T NTOEHE v & a3 Y iZon
T, TAED®RIR{EZ MG L7z, TAEO#RMIE, T
b LA e i, K, 38 L0EfFo4 212558
LCarili L7z, BEEROEELITToZ b Eh o
M, TOHEREVENLAVEFDOEY a2 XIIBITA
E gL ~nE Lz, flziE, AESEBIUSIOTAER
frolzbdhe, FOtvay OTAEDBERMEIZEL X
VELE. F/2, AU LVUVOTAE# BEER TT-720
Db Hoih, TOHEITEOREbPI.

4, EIeFHE & TEEEET & ORI T 2 HEETRRMT

TAEDFHEREIC S 2 2 ADBE Ll 5 2012 T D
Wi EITo 7, 9, ATRTOFiifEHChild-Pughs- 46T
ATdH - 75 (Child ABE) EBE 7213CTH o 728 (Child B +
CHf) & T, TAEfRIZA U7 IFEREIR T OB A3 % 7.
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1 subsegment  35%
2 subsegment  17%
'3 subsegment 6%

12% :
Segmental level 21%
1segment  16%

Subsegmental level 58%

Fig. 1 Selectivity of transcatheter arterial embolization (TAE)in 312 treatment sessions.

JFFREREMR T 12, #{%DChild-Pugh A2 2 7 25FaT & 0 L5 L
2bDEERL. F72, WitkOChild-PughA 37 1%, TAE
D ABEHIE RS Il BL L - ED A2 7T
filiL7-.

iz, EEEE Y v a s lonT, RO L T
BT OFEEROMHM Z M L7z, FFSGRIE T I3 L X FREC
Child-Pugh A 2 7 % Fi 7275, FEkefiiPAidsE Ay (2 5El©
EBL)I20~8 HDERAITHELRL, Kbty 3
JIBTARERMMAFHMI Lz, i3 1 X OTAES
1RELTEHT 20T, BIZIE3 ERIBICERT 2
12 LT, ENEFROHEXKIEEIC~ A 7 ahF—F L EdfiA
LTTAE 2470722 X3 mEHM L7z, 72, epirubicin/
lipiodol emulsionDEJEDHTE T F » AR Y U THHER
2irbaholbDbdH ot ZOBEIIEREIMATE
WOTAEL IR, FANDF A =T I3HNEEZLNL LD
D, lipiodolil & % FFHERE~NDELE b MR TE LW &
Mo, EEIIEGOATTELTIEL:. Bz, 480
PIRD ERES & LT 2 PUERAH Y, B L
ASLABD LTAEZ ATV, HFIITANTEIIRA: 5 epirubicin/
lipiodol emulsion D EIED 4 %47 o 72541, RidAs2 0
XBODOTAET 2 5, #E3 4 HXEBOBET 2 &H5E 581
L, ZOBITOERAITIIARI4HE Lz, LB, HEH)
BRA 54T > 72TAEWE, FEREE AL~ O R MY 72 B 13 A
BWEEZ0FELTH- 7.
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[ & 2 AR CRREET L 72,
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Kaplan-Meiyeri: & Fl\V TR LR DB L Ok mR %
B L7, AFHMRMIIRTAEZITo /- HZEEA L LT
AR (S - BO)RERTRIRRSERETLL,
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| 7z {35 0T & AP AFP F 72 IZPIVKA IED LA L 12k -
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72 DEFERTESE, BRSO SN EIATH LS
ELIZOOERFIFEE LT, BREERNEZRA~N.
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100FEBIIZH L, D312, 1 Fllz2% 1~10[E (F1y
3.12[0) OTAEDHEAT STz, FHICHELA-EELS
BERE IR o 7295, HA R4 0 —81EI1C & 2 A RFSIRE:
DANBBIFIZ L Y, T REFEETE LD o725 DH51 6l
HY, FHAOEDERIZ.7% THo72. B, ZOREHIT1
H ARICTEEETAEIZ & DB L7,

EiGaHL v ¥ a ¥ (n=312) TOTAEDBERY: % Fig. 1 12
AR RIS L NIV A558% (1 HXE35%, 2 MK I%17%,
3RS 6%) T, [KikL ~LH21% (1 XI16%, 2 Ki%s
%), FELALA12%, SFFLNVATS%TH Y, FREEE)
DR EIR, FAEEIIR 2 &2 A= BhIR O & O Ze4e TIRIEHS
ST Lty iarba%dbot, Thbb, &gy
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0<0.001
i |
n=234 n=66
100_ I.

@
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S 50+ ;

E 79

Child A group Child B+C group

[T Child-Pugh score increased
["] Child-Pugh score unchanged

Fig. 2 Deterioration of liver function caused by TAE in Child A
and B+C groups. The rate of increase in the Child-Pugh score
after TAE was significantly higher in the Child B+C group.

2. ZEeHEHE & FHEEERT 18RS

Gy ¥ a B 1R2METH o725, 209 HLEFEDR
DTAED & THEFBEASE T L2z 12[0[12 2 TR IEHREER IRk
OB ) TFRETEIR T ORI & & 5 D1 A#EY)
LN -OTHEIL, 300EOEHEL v & a A2V TH
ERiT- 7.

Child AT (n=234) ¥ Child B + CH (n = 66) & TTAEI
£ % Child-Pugh A 2 7 E LD ERIT N ZN21% B L T°
47%TH Y, WIS PR FEESALN: (Fig.2). F
7z, MEECHARREE Lz PRI RAE SR ATT 21
JAT 4y 7 R CHEE L7z, FREREE L D50% 54
1%, Child ABETIZZER A 275,115, Child B + CHETIE2.2
HT®»-72(Fig. 3). T74bHChild ABETIZB L £ 5 MK
HWOTAET-$IZChild-Pugh A I 7 DIEALATFilll S 1,
Child B+ CHETIZB L 22 HXKBOATEHKIZATITOE
fEAFmEhs.

S5, SERIFNTCRO 7 IFHEREE L Tl A 1,
M ATChild-Pugh%3H & ZER A E T - 72 (Table 2).

3. BEREGFE

WA TAER: 238 A3 & BT 5 7= T 2 R ik %
BRLIZOD6 BBy, GBI LT ATAE
AGET L7z &I L 25l e 3 ISR IGHRERRAFATHIBA L
22bON3FHoT. TNOREEHRED 9 HHUIHREERD
BRI S 3R L, 1B CREISEfR 2 L.

EFISEAERIT 1 fE38%, 2 4E19%, 34E8%TH Y, W
TS IEB LI & RICA S N7 (Fig. 4). HIETEAULF
PriSE D200 (54 %), FEATRFEAT1261(15%), Wi H%24%5)
(31%)Td Y, 85%HTAERAT » 7MY % 5T
Hoiz.

TR 1TET A 25 H

5 # 243
100 BC —A
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Extent of embolization (embolization score)

Fig. 3 Deterioration of liver function according to extent of
embolization in Child A and B+C groups. Lines represent logistic
regression curves.

Table 2 Multivariate analysis of delerioration of liver function
after TAE (n=300)

Factor QOdds ratio P
Age 1.020 0.318
Gender 0.804 0.598
Child-Pugh classification 1.627 <0.001
Embolization score 1.697 <0.001
100
X A
= L\
=
I
3
w
g 50 + k
@ ps
o T
3 T
0 N,
X
I I I
1 2 3
Years

Fig. 4 Recurrence-free survival curve after first TAE in 91 patients.

WB5E L727861(86%) T, #IEITAED & B3R T TOW
f1228~1,059H (shdfi © 283H) THh -7z, 1361(14%) 7%
R AT TH LA, ) BB ERLE, 36
H2AELL B L T b, ed, HBREOKEHTIEITAE
12X B EGBIEDS TN DS, Wil - BERIEE - PRSI X
DB T o7z b D0 4 Flb -7,

HERMBHTTIE, $XTOMEHERET, $+4bb M
&, WEEE, MREEOWTROIHERICHETICHBELT
BY, FLTAEOBREOAETH-7:. —F, 2EEMR
Wro&EE, WHERT CRREBRBEOANPEETHY, -
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Table 3 Prognostic factors affecting recurrence-free survival (n=91)

N Univariate analysis Multivariate analysis
Factor
r Hazard raio p

Age 0.085 1.27 0.130

Gender 0.439 1.28 0.230

Child-Pugh classification 0.434 1.67 0.084

Tumor size <0.001 2.27 0.002

Tumor number <0.001 1.19 0.220

Fortal invasion <0.001 1.74 0.075

Selectivity of TAE <0.001 1.61 0.025 ‘
TAED IR b B2 R FWETTd - 72 (Table 3).

100+ -
4. 2HfE e
BiZIE82~2,618 H (Fh LMl : 856 H) T, @A:AFHk 1 8 %
4£89%, 34E59%, 5422%, 7422% Th - 7= (Fig. 5). E ‘L\_‘11
FELTILSOBIT, £ H36BIIMEEAETTIC L B HFALIE % 950 -
TLGEIETH Y, 1~9 [ (F43.71]) DTAEDHKIZFEL L 3 =
7. TAEIBSE L CHREEDEAL IR 3 7 BRI & g —
NECL72bDDPEINADERD ) H 76 (022%)H b, 1
TAEH» S E TOMMIZ36~115H ((F1482.8H) THh - : : : |
o, NG 7B 3 FIAChild CTH - 7225, FD 3 #IC 1 SY 5 7
ears

THONLTAEDERAITIZ AVL 3 EETELNT:
DGR TH o 72, (ZDIIEFEIERIC X 2525 2
B, fIEsehs s Bl - 72,

HEAFIZBET 5 BUE R TIE, #13BE D Child-Pugh%y
B, EHEES L UMREEFERICTHREEBELEY, £
LR THETH o 72 b DIZFHEREOChild-Pugh43H 0
HT& -7z (Table 4).
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1. TAE®survival benefitic DL T

TAE®survival benefitiZ2WCIFREN LI fo—L
& L7 E B LB IR ER 12 199044812 4 DfT b Tw
AW TAEI £ 5 F S 4 A O R332
DLW EV)ENRERTH o7, LL, Thésofis
THOTAEDFHEL, KRHEOMMRNLH B LEMIZEDLR
BENG ol £, A TRERLREICST LLEIC
Jo U CTHHGHZAT ) OIS L, F0OWMEFITIRHEEBED
BEZPPDOOTHIABEIITAER Y ET L\ 7O
FI—NVT, HROI VLT IHFREL R EoT. F
TehHELETF ARV JIEBEREZfTo T RVLD
O, PR EEDTET F 2 AR VIL L 2 EROADYT
b7z b D] lipiodol B edr o 72 b D¥ 7z &, K
T—RANATON TV ABTAE L Y L&V HH D, X5
VIREARPELZ B L VA FFBIIR 2 A2 D JF IR L <V T D
TAET® ) HATE TR 2 FH & a2 sz DT
Hot,

50

Fig. 5 Overall survival curve of 100 patients treated by single
or multiple TAE.

LA L, Bl 2 DOEEA{LEBOG IR 19 CTAE
Dsurvival benefitiZ 2V THEMNRFBRITREN, 24
AT 19T 2 FAEFROFELYWHEIRE SN L ICE
ofz. WEBR - HEEEhAaREELH L, L
7%, TAE®survival benefitid i Wt €7 A L NI TR E
NIz ERDHT ESTEELS Lk, 46143, Br#s:
& DOFE PG HBEE R OV E PR 2 ET A KR
LESICEST R TIMESL VEETH Y, HENER
bEWwEEbRS,

AE, EFHTAEDED L ) IER TV B OPIZONT
W ODDHEDP SR 2T - 72208, TnbBERic+a5%
IVEF VY AAGRENT I hh o &g —>oTh 5.
T BRI TAEZ 17 9 OAHINES I F: & JEfSRIT 4L
FEHRAFDOMH 2 HIF £ LW EEZ 2HTEHEDTZVIZH b
LY, TNFTCENREEMNITLZF— 7 HARREL T,

2. KIFRDEE
COWEDVHEEE L SIE, R EIEETOICREEST,
FBSIZTAEDMIE & 7 D IEFIREGEHE R E LTk 5L
BRI AT 2 72 S OTAED R # ~7- L ThH b, B
FOIEEIPYTAED IS W-COAEMIRIE, 1 4E61~70
%, 34F22~29%, SAES~TBEHWME SN TV S, 40
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Table 4 Prognostic factors affecting overall survival (n=100)

Univariate analysis Multivariate analysis
Factor
P Hazard raio p

Age 0.871 1.24 0.220
Gender 0.18¢9 1.36 0.220
Child-Pugh classification 0.005 3.84 <0.001
Tumor size 0.162 1.25 0.440
Tumor number 0.044 1.06 0.710
Portal invasion 0.013 1.81 0.100

Db NbNOERSAEE 1 489%, 3 #H59%, SEBLWV
THET2%ERASPIZRIFTH Y, FHILRINN % T3
FBEFBomEEEZIWG, 7282 L 2N GIEERIRMTAED
WEIZBI 2080 FER Db D TH Y, FAM L

DIZKECBERIGEVDEH LI LR, ZOMIHERL
28 DN TR B B\ 3 EHIRIE O PR SEAO TG HE D A A7
FHANDIFE L EVERIIANLIRETHA ).

—7, WEKEETAEO#E -V Tl, ST 1 89~
100%, 3 4£59~78%, 5 fE30~53% & IEH 12 B\ AR
Th), ThEHRBEEEZLOREBMIRRE > TS,
2L ERS ORETIIHRDSIELETHICRE ST
7z, BlzE, B S oHE TIE, 4emBlr, 2 BN, &
i, PIRIREZ LOFBETIHEZ SR E L TWDA, b
NN OFER T Z ORIRIERE % i 723 b D13 1006hs 161 ¢
PHTES, —MOREBICBIBERNELEHLED %
B, F/, ZOBIRIEHEIGRENITY ) —VIEAR T
T A BT R & ORI OMEIL & BHE L TWAEA, i
EDRBITREDOI R £ 2 WE, ChHIEETHITOE
—EIRIFE LA RFTEE L Bbh b, - TTAEDEENL
HETHRHREAICBWTLIVEEL R D, 40, FEETH
[ZBR & FICTAEZ AT L 72 R T OERITE 2 xS & L TE
RUTAED LM L EROIZI2H 5.

ERFEEFERIIBIT 2SRRI T}, FEHEEBIV
TAEDERUDSEERTFRFTTH o7z, BEOMATTHIE
PR AR TFHRETE LTHETTVS DI )09,
BIRMEOEBWTAETH O A EICEIH#EzmEs€s2 &
ATRE NI,

LHEObNONOKE TIIEENTESRTHBIZL 0hb
57, A TRIILBMHAIFTH-72. THIZFELTD
RN & EE B &) O EYZF RIS &
ZAHLREWVD, M TIETAEDHRE L L TONE D ¥
Mgk LTWwa, T4bb, TAETIISE SR RHE %5
BOIEREERSAENS  HBRWRE BT 55, #YEL
BHREToTWZLILED, EHFOERDTETH S
EXRLTWAS, F7o982, @D RLH9%RTAEXfT - T
Wit 3 &) IFFRMEEOR S N ES TR T MR
5 EOFR, ERIIEEFRIIBIT L LLEMATOFER
TIE O OChild-PughTH AR S BELETThH 7.

E 1747 A25H

AR & 912, PR EH OF —DFHRER
FTharETHE, TAECRIESEDEO AL ST, JEE
AT O IRAFIZ D T OB T RETHA 9. FHIZIET
D EERN L FHAEDLOIREBRHOZ L bR
P, TNEI TR ENEZEMNTIEBN L T— 5D ho
7z, ANEH O IETAEDERHPZ 2 2 7L L TEEAIC
L, WAROIFREET & oMBE B Lz, $458H
W CERTRI N TORE LWL CHELzZ &
12, %A GRINA R TS X 0 SR % R/ R I 1o
5 LHNRRERGOHE» S AN THH I LR LT
5. FERGPIC X 2 IR T ORBEROME A5,
Child ATl 5 M X %M T, Child BE 72 ECCHE 2 0
XD gk T% 0N Child-Pugh A 21 7 DEALAH L 5
ETMEND Z EHGholz. Baloml, 7— 4 DR
\ZIE—EDMRENDH L L BN AH, FHFTFEATTE N
FEBICTAEZR AT A BRIS L DEZIZ R HHhd Lk, &
B, TAERIZHE L 7-REOEIC L AT IE ety ¥
a rM22%IHicB THIICAENT, FD9 B 3 FIHChild
CIEBITH o 7205, @ 3 FIATHONI-TAEDERA T T
1wl 3dk, TLRONGMOERTH 2. £
M Db S5 FTAEREBIELC L2 ki, 7ok 2/
HPH T OIBIENTTRET H -> T b Child CHEFNLRLIZTAED 18
e b TRETHAL LEDN, E3E6NT:.

Plbo X5z, 4o SRR TAEIZF T flE B
L U REIRGFOME TEATE Y, £RHP KB T
o T HIFEHOFMHEEE BT T, AN FIERMBE O A
WKHATF—FTVEHFALTHERET) CLIAERTHALZ
EARENT,
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