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Clinical Studies on Transcatheter Arterial Embolization
for the Treatment of Hepatocellular Carcinoma
— Analysis of Different Embolic Materials for the
Therapeutic Effect and Hepatic Function Reserve—
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Department of Radiology, Kobe University School of Medicine
(Director : Prof. Michio Kono)
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Long-term results of transcatheter arterial embolization (TAE) to 167 patients with he-
patocellular carcinoma were studied to define an optimal use of the occlusive agents. The
analysis was made not only for the therapeutic effect on the tumor but also for adverse effect:
upon hepatic function reserve. Embolic materials used were ferropolysaccharide suspension
(FPS) of iron sponge microspheres in viscous polysaccharide solution, gelatin sponge cubes (GS),
and GS with combination of Lipiodol (LP-GS). Therapeutic effect was evaluated comparing
with survival rate and tumor characteristics on CT and angiograms, such as tumor-extent (H1
~H4), portal patency (Vp0~Vp3), intrahepatic metastases (IM0~IM3), tumor types, degree of
tumor-vascularity (+ ~+#), and the stages of hepatoma.

Result (D The survival rate of FPS group was highest in each stage when compared with
those of GS and LP-GS group, especially in stage III. FPS effect was predominant on hepatomas
with the tumor characteristics of Vpl - 2, IM1 - 2, and (+) vascularity. @ Collateral formation
after TAE was noted 47%(GS), 38%(LP-GS), and 15%(FPS), respectively. @ Histopathologic
examination after TAE observed in 17 resected specimens revealed more than 90% tumor
necrosis in FPS and LP-GS groups, while GS showed poor effect only up to 30%. The definitive
effect of FPS on intra-hepatic metastases was also verified histologically, even on small nodules
less than 10mm in diameter. @ The hepatic function reserve evaluated upon 56 patients by
Hepaplastin test and ICGRy.x decreased in 48% of LP-GS group, but in 17% and 16% of FPS and
GS group, respectively.

In conclusion, FPS is beneficial, especially to the hepatoma with moderate tumor vascularity
and to intrahepatic metastases. One of the disadvantages of FPS is the need for a superselective
catheterization to avoid gall bladder infarction. If catheterization of target vessels is not
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successful, FPS must be foregone in favor of LP-GS, so far as the patient’s hepatic function

reserve permits.

I #5

J1#E, Transcatheter arterial embolization(LL
F TAE EBE)I, ZORIFIREREEHE -
CHFRBBRRE X 3 5 (RAFAVIG IR L & LT oMl %
ST LV, 7 TAE o RicfEy, ERITH
SERFICOH LT RCHIEN R EhTW5H
RTd B2,

Rt % TAE O BESHE, FEY L —
[BrEXenhicdici, BECHT 5EEHEN
<, BoSFERFRECREEYE 2 w2 &
DPBRET, BCRRCHFEELSHT5FEOR
RICBRL T, Y +RFIRLZLETHE
A EI®H S ZCNADEEEBbhS, Lk
L, ChETRELLUBEEZEOAMEHR X A,
ERFIC L HIFRE~OFEL Iz oW TORE R
Pigv, TLTBRARIKLHEN DAL EE
BREAOEBOHFMEIT v, FEERCHT S
TAE of#ilsERF R > TRt inx .

II. W& RHECICHZE

A, ERFEEBREE

X IIBBRIS5ME 4 B X b FBRI614E128 ¥ CIchF
MfaRE L 2 S h, BIREREE Y Z 171674
T, AN EMEL4H, wH22FITH D, Fisii3s
B BT (F#60.38) THhotz, ThbojE
BUTAERR & 7o 3B R EE S0 AR &
2 S hicd o (436)) R UM a-fetoprotein B
O k572 B Iz BT R o b EER 2K
EAnfcboTHB,

1) Ferropolysaccharide (LLF FPS) B

FPS i3 ¢ ¥ E &30um © % 3t o 8 88 F
(Iron sponge : AN 1g MWL B T4
BHEAW (dextran 40 : 14%, sodium carbox-
ymethylcellulose : 2% # A Al - %#%) 10ml
CEARE L - BERTH 5, AR EAEK
RADEER CRBHERRCRETHI LY
WRLI . DOTHB, ERMEI N 7 —F L2 EE
FAEETHALCE, A A—SAvFveTrA
TREEDEENLB0em LI EEEL, BEoRE

FEFI634F 3 A25H
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IR ST EREIZ0.3T DR L= bk
AWAY €y » Lith, FPS%{E AT % Fer
romagnetic microembolization (LLF FME) <
b5, WHEMALYKRELT A b EFICL H &k
RELBEEL, LECGU RO HECREER
1T oz, FPS ©oF AH131~26m] GEH4.2ml)
T, fERSIEEIE <A + =1 > v C0~16mg(Fy
8mg) TH %, AL Tk Heh-F o B ZEBIR P~
ALTBE, KEMRERIC L 5 RIEFE EIR
Shaicd, FRENAECHHHSTREIE L
THT—7A%mEBEEIR L D RIS THD
fe. EREEOBERI T —F AR BRECER
BiRiciEA L,

2) Gelatin sponge (LLF GS) B

GS(HEAT7 v 7o a vEBEL 7+ — A 1 1#
2X6ecm) X1 ~2mm AL, =4 b=1
v C6~20mg (GF#510mg) L3t BEo LM ElE
KEBEFLEMLUTHA W, BAEZGS KT
0.5~2THot. A7 —7F AR ELTER
BIROKMEE CREA LA, S ISR X
KE~EE o FlITd B,

D VEeF V-GS AT LP-GS) #

=M bP=Arv Clmg BT FYI 7T =1 >V
20mg #60% 7 v 7 5 7 4 »1~3ml (E#H1.3ml)
R LIc, WERE ) © 4 -4 (Andre-
Gelbe Lab.8) 3~10ml (3¢#55.1ml) & HF 2T
RE - BALTERLCESE (Ve F—A &
5~10pm) ZEHE L 7ok, Fic GS 0ECR~ic &
FERIC1~2mm A GS A A ER Y T -
. AT =T AREBNBROFEE CHEATAE
BRAIE Lch, H5F—FA4mHIEIESIR X b
FRIEH > BB THIEART- 7

4) firRRERE% L mEl
FRABEAMEFII~2EMAR S TS
REOBEY I M AERRE X 1T\, SR
CEREMEORIE L HERE LB & v, BEH I}
kT, CT REH~ —» — 2 BEIFBLBEL,
DECIGUBERYTT > 2 L& Lk, Tk, 40
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BE L7k (648 » AR ToZEREH
FPS #5061 T %1592 7, GS B504) T3 Fy
2.3, LP-GS #5001 TILFEHL.TRITH - e,

B. BERF- O HZE

FERMIC X 2B REOMTERTORTH
A dilEEE LD, MREEOBES, Hht
DI Y LOBIEDO TR ARETHAH S, %
R4 ERNIOMmMEEY R U CT ff R
b, EREFEIERVCEOCHECCEER T
DIFom a4 Lie, B, EEFOIEND 23
T HEF, FIRBEORELXET Vp BF, FA
EBOREYRT IM AT, EELEHEOCRERE
(Vascularity) % Tab. 1 < L7, *ic,
EER IR ROCPEDFEICHEL, EHK
CHELBREET2EEHEO S 0L BEHE
single nodular), %t 0 & O & % F i & K
(multinodular), 3R —HAREED 5 VILFFR
EBIFETH O EIEHAEMER (single

Table 1 Angiographic classification of hepatocel-
lular carcinoma, as the tumor factors

1. TUMOR TYPES :

ittt

Single nodule Massive
with peripheral
proliferation
2. TUMOR-EXTENT : Ho—Has (No. of involved segments)

3. PORTAL VEIN INVOLVEMENT : Vpo—Vps  (3rd order to main trunk)
4. INTRAHEPATIC METASTASES ! IMo—IMs  (No.of segments)

5. TUMOR VASCULARITY : (+)~(4#)

Single nodular Multinodular infiltration

nodule with peripheral proliferation), # 7z
FrEk & R E B bl h TER I b 028
R (massive infiltration) & L7z, B
v Tab. 2 O FHIS I LT - e,

C. AFRENRETHZE

1) R

lem LUT O iREEEIc 3 5 SR HE e, EE
i o> T B8 B OV B BE T R VLM S5 8 CREIm L.,
ERHROHBIERN»L1~T2 A% (FB
2.6 B w i E# 417\ 379141 (FPS %33
{7, GS F3461, LP-GS BE244) iz THiEt L7,
RV B — YR SR 0 M VR R Al O B S5 T S
B oREBELEROWE KD, FAROITETRD
foflith &8 T DR A50% - % Partial Res-
ponse (PR), 25~50%® % @ % Minor Kesponse
(MR), 25%LIFod % No Change (NC) & L
fo. ToRAERBEHROFME, T_ToEREIZ
ERBRICFAIL 20 LEEREE L, ¥, &
M BT 5 P2 & O QI BIEE FERL o SR EE
oW T hEEET LI,

2) &

FHEOBEHIMEM624E 9 H20H O E THETEE
TR LIST-IEUIBRFIIS0BI 2 M &R & Uiz, ok, 3E
Eiz o\ T EIIC X b B S i lFsE (B
F) LHELICh oA L, 2Bk
BRI L 5 THREDA, £ OPIFRIZ FPS
FE5041, GS #5041, LP-GS 50T, FRET
Tab. 312773740 < 4F4i « firaTAFEEE (Child 238D
DO LEFHECR D A bRk, itk o

Table 2 Staging of hepatocellular carcinoma

Stage T N M
I T1: single nodule(<2cmé), vascular involvement (—) NO MO
I T2: single nodule(<2cme), vascular involvement (+) NO MO

: multiple nodules(<2cmé), one lobe
: single nodule(>2cmé), vascular involvement (—)
I T3: single nodule(>2cmé), vascular involvement (+) NO MO
: multiple nodules(>2cmg), one lobe
T1-3 N1 MO
IV-A T4 : multiple nodules, >two lobes No-1 Mo
: vascular involvement of 1st order branch
IV.B Ti1-4 No-1 M1

(Liver Cancer Study Group of Japan, 1987)

AAEReE F48E HEIF
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Table 3 Summary of unresected cases

T Embolic material ~ FPS GS  LPGS
Factor o———-oen (n=80) (n=50) (n=50)
~49 9 8 8
Age 50~64 29 27 28
65~ 12 15 14
Liver function A 14 18 16
l B 24 25 23
C 12 7 11
Tumor size ~4.9 24 19 18
cm) 5.0~9.9 18 20 23
10~ 8 11 9
Single nodular 10 8 6
Single nodule with 24 29 25
Tumeor type peri. proliferation
Multinodular 10 8 11
Massive infiltration 6 5 8
I 0 0 0
II 10 9 9
Stage m 22 24 28
IV-A 18 17 13

IR RE & (2R - 2R FIiz X h TAE
FHAT LICIEFIZE Eh T, FioBiiofs
P o &M X h e RE RIS A Sl LT
1%, TOARSGHIE(IREXY T - IcBic TAE %
W5 ERFEBE L,

SRR IEE R EFEREH B FH
HERUEERT HEF, VpETF, IMETF,
Vascularity & Ol &) 48 iz Kaplan-Meier #
X hEHL, FEXOKEIT—#BL Wilcox-
onREXH, BRES B2 b THEELHEL
7o, ER—REHF L TFH L OBEIZOWT AT
L7,

D. RERHORIFTTE

xF 8 3 FIBRBI1661, FEEPl 1 FIOFH1THITH 5.
= DOWRILFPS 4 4, FPS & GS ot/ 4 4,
GS 24, V& F— 8 14, LP-GS 6 #l¢H
%, e B YIBRGI TAE $FH37TH TERE T,
Bl 1 vk TAE 8150 B o B HI I CFET L o il
THB,

BRAH B R EEEEE, REH~OE, #
BOURL D fE, BB~ D3RR OFEE T
DEMFNEOFETH S, ERRIEHOR
FEHOWER &, RETO viable cell D#H T

BEAI634F 3 H25H
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oo cHBE ORI L D EH LA, i, #
B ES L BEEROBRCFET A EAMCE
BOLRCHELADHBEY(+), —HRELT
530% (1), FELEVWEEY (—) &L,

E. ERFTEOFFHEDIRTHZE

TAE B FIReE % IR L 2 75661 % 5 5
LT, TAE B P RETHEC XK
L7, FFFiiseo Mzt ICGRmax & U8~ <
TIZAFVYFTAEFERW, WThhoERn
TAE3~4: BB DL0%LL Tic{ETF Lic %
BALBEL Lic, £ LCEABRORE /LB o
EZRRF, BERT, BEURFOBILLHH
L7z, Tt BHFFiEsE® Grade 458iLiAd o 5xEw
2R -7,

III. # 2

A, BERE

1 ZERZHR

—KEED 5 bAEF (PR) 1k FPS B T18/336
(55%), GS BFT17/3441(50%), LP-GS BEc8/24
1 (33%) i b hie, Fic4E%h (NC) 1% FPS B
T8/3341(24%), GS BE-T11/3441(32%), LP-GS
B T10/2461(42%) TH - 7z (Tab. 4), #JE TAE
BORIBIBRTZRL FPS BEC336%h 5 41 (15%),



332 HMERFIC L 5 FRBIREREIEOYR LFFHRE~OPE

Table 4 Primary effect

FPS GS LP-GS

primary effect (n=33) (n=34) (n=24)

cases % cases % cases %
Partial Response 18 55 17 50 8 33
Minor Response 7 21 6 18 6 25
No Change § 24 11 32 10 42

GS B c344Ih 1641 (47%), LP-GS #c246+ 9
Bl (38%) wHx bz, FPSHTNCTH-78
Firp 4 BIEBEERMCX D, ToEOFMTIX
PR &Teotcds, 3 Bl BB TR o 1o & Eigfi
BT 2 TUBABEREDO R LK b1z, ¥
GSETNCTH-7116d 9 #fl, LP-GSHFH T
NC T# - 7106 5 Bl Bl BB D 7c B E
BT 2 inh i,

2) 4AE

ERHOLEFRIIFPS T 1E70%, 2440%,

34E22%, 44E14%, 54 7 %, GS BT 1452%,
2418%, 3F10%, 445%, 54 5%, LP-GS
T 14E51%, 24F32% (LB FT9IflodE
HTEhehotc) THY, FPSEHTEI -HmH
ARz EEERLD - (Fig. 1), wiiEc

(%) over-all
100 5

"!ﬁ\ e [al2[3]4
J ‘b}_‘v\ « FPS(n=50) [ 70| 40| 22| 14
L%v °GS (n=50) 52|18 10| &

4 & |.LPGS(n=50) | 51| 32| —| —| =
50 4 %&m

o |~ e

-3,
h
3—%‘5 —‘-aJ_n_L_‘__] o
iy G S
0 T T T T
1 2 3 4 5 (year)

Fig. 1 Cumulative survival rates in patients with
hepatocellular carcinoma of different embolic
materials (over-all).

(%) stage I
100
art 1234

2 =

- — matirial

1 « FPS(n=22) | 78 58] 33] 10
il j‘}!} °GS (n=24)|58|21|10|—
1 4

\ e o LPGS(n=728) | 49 32] — | —
50 1 1

1
-_1__?LJ

3 4 (vear)

1 2
2b

stage NV-A

—_ ver|ql2]3

material

* FPS(n==18) | 44

°eGS (n==17)|29/ 0| 0

a LPGS(n==13) | 22| — | —

(%) stage I
100
—ll e | 1] 2[3]4]s
| » FPS(n=10) | 80| 57| 28| 28( 15
2GS (n=19)|66|42(18|18[18
& "‘T aLPGS(n=9) 76| —|—|—|—
. Lj_‘
J
0 T T T T T
1 2 3 4 5 (year)
2a
(%)
100
50_
1 A
1 =
q
0 T D—‘l‘l
1 2

3 4 year)

Fig. 2 Cumulative survival rates in patients with hepatocellular carcinoma of
different stages.(a) stage II (b) stage III (c) stage IV-A

HAERSE #4885 H3IF
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BT 5 L, stage IV CRREBOEFERICERZ L
btz ds - 7c i, stage I1 B OCLE FPS BE0\E
NicARE A bR, BT stage 111 © 2 4£© FPS
PSR GS Bk~ FBIcEL T\, LP-GS B
2FEFETGS Bt~ Eh @RS hi
(Fig. 2),

BHARFHic 7= £F7FE% Tab. 51cFmT, W
FTho®d HEF, VpET, IMEFO#TIC
HWFREITRR o7, LHL, Vi, IM, ;,
Vascularity (+), FEEFE o B 55 E FR B FE R 5
CSRE© FPS B Mfilic lb_ER oA 2 % 5

da e
Alblho,

333

¥1z, FPSBRU GS BEChRIc—RBRE LTk
L OBE % Fig. 31Rd, E% FPS HT—%
BRBARREFATE FREILTLIARBR TR
DoteDR L, GSFETIE—RIENRIF IS
BOIDRIFT, —RBHEHIREIBITIEFE
BEGICARE & fr oz,

B. BIEEMRE (Tab. 6)

FPS #, LP-GS #1390% LA |- o ¥ B85 5 56 &
LTz, =7, GSBER U ¥4 K — LB
TR EEBEERIII0BLT & EEE R L
fo. FRWEAEE (fe-inf) © &bkt 3 Blicst

e

LTIk FPS, LP-GS & I E\E)Th - 7o, [T 8

Table 5 Relations between survival rate (%) and tumor factors

““*\-\__\___\ Survived years FPS GS LP-GS
Tumeor factor \ M) ly. 2y. 3y. () ly. 2y 3y. () ly. 2y.
H1 (30) 77 54 26 (23) 60 22 18 (19) 63 42
Tumor-extent H2 (12) 50 32 32 (UM 52 23 0 @27 47 30
H3 (8 50 0 0 0 30 0 0 C4) 25 —
Vp0 (28) 75 49 23 (16) 62 31 25 (23 78 56
Portal vein involvement Vpl (T 71 — — (18) 4 17 & (7 28 —
Vp2 (6) 67 32 32 (12) 58 8§ — (12 2 —
Vp3 (9 33 17 17 (4 0 0 0 C8 12 -—
MO (21) 52 40 24 (A7) 70 35 35 (24) 58 38
Intrahepatic metastasis IML (102 90 58 35 (13) 53 22 & (6) 67 32
M2 (8 88 75 40 (9 56 0 0 (12) 42 42
IM3  (11) 45 0 0 (n 27 0 0 (8 371 —
(+) (0 90 7 38 (0) 70 40 — (9 8 59
Tumor vascularity (H) (@1 76 46 21 (23 60 22 11 (28) 38 26
() (9 41 12 12 am 30 0 0 (13 52 —
Single nodular (1) 70 48 24 (8 75 38 38 (6) 100 —
Tumor type e nodule with peri-  (34) 6 42 20 G 6 1B 7 @ 41
multinodular (100 60 30 30 (8 62 38 — (1) 50 —
Massive infiltration (6) 67 33 17 (5 40 20 0 (8 25 —
(%) (%)
- ‘| j—
100 1 on 00 | o
4 1 ° MR 4 ° MR
4 ‘L' o NC 4 _Jl s NC
50 4 n_ll_%% 50 - APLLLLLL
] —1. T j S
0 T T T T o T T T T
1 2 3 4 | 2 3 4 (year)
(FPS) (G s)

Fig. 3 Relationship between primary effect and survival rates.

FAFI634E 3 Ji25H
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Table 6 Resected cases with TAE (*: autopsy case)
No. ?g;‘z embolic materials anticaagc;) drags in(Ejtg;sa ° mmr?“rnSim fe ;’:ﬁ;&%g im, fc-inf
1 60M FPS — 52 38x35 + 95 /
2 53M FPS = 45 4340 + 100 /!
3 T4M FPS MMC10 32 2822 + 100 v
4  65M FPS = 30 52X 46 + 95 7
5* 79M @ GS for main MMC10 @104 3632 + 95
@ FPS for IM = @ 15 5~10 100 im+ : total necrosis
6 60M FPS+GS MMC 6 3 3026 + 100 7
7 46M  FPS+GS MMC 3 37 5040 + 100 /
8 H6M FPS-+GS MMC10+ADM20 33 4030 + 95 fc-inf+ : no effect
9 53IM GS MMC10 38 38x33 = 30 7
10 66M GS MMC10 59 4342 + 10 /
11 64M LP MMC10+ADM20 41 3632 + 30 /
12 54M LP+GS ADM40 33 40x32 + 95 fe-inf+ @ no effect
13 51M LP+GS MMC10+ADM20 36 2015 + 90 S
14 66M LP+GS MMC10+ADM20 3 35%30 + 100 Fd
15 55M LP+GS MMC10+ADM20 24 2018 + 100 7/
16 45M LP+GS MMC10+ADM20 32 55x55 + 90 fe-inf+ : no effect
17 65M LP+GS MMC10+ADM20 26 3530 + 100 im+ : no effect
Table 7 Change of hepatic function reserve by :3.:’;;)
TAE e sop °
o TR T
100 OF ™
factor decreased case/total % "0 \“‘%‘ -
total 17/56 30 ﬁxﬁ ““h% -
FPS 2/12 -7 \\ 0.6F -f‘“\\aﬁ
. . L T~ N TRy T~
embolic material GS 3/19 16 i Q-‘R ~— 32\\\\\
LP-GS 12/25 48 ol N
/ \x-..___‘ »::a_&\:\
embolized lobe one lobe 8/32 25 N D N :-:ﬁ"’"
>two lobes 9/24 38 ) ) ) ) )
I 0[} 0 _ EMB:)I_I. dhw. 2Mm. L Iw. dw.
stage of hepatoma I 4/14 29 (Hepaplastin test) {ICG Rmax}
il 8/26 3 B -~ . $ 0 o
Fig. 4 (Cases with decreased hepatic function
v 5/16 31
reserve after TAE.
I 1/ 1 -
hepatic function I 6/19 32
reserve of pre-TAE m 7/22 32 C. ERFARDFHEENEL (Tab. 7)
(i) v e z TAE #%, FFFigx5661-1741 (30%) T/t

BRI LT, FPSTHBE1FIIS VTR
5~10mm D105 & T X T LB I T
7o. L L, LP-GS BETi3ZE18mm DEBHO &
bRt 1 FEffFT, YA F—ApEELTWS
bbb TEHThHoIc, ok, WTFholE
Bl % IR S P EIEE O EEIAD L
nich iz,

(66)

Uiz, #0BERFig 4omiTmL, BifED25~
V% TH -7, Tok, ZhboflTiz—EFriEE
BEMER TAE# 1 » ALA 3SR EE L
Tnie, ERFEICASB EFPS17%, GS16%,
LP-GS 48% & LP-GS B T i BALFI 3 % bv o
To, ERTEEOLETIR, FeEomcERL
1B e (25%) N, EAEFERE FRCER
LcBEE (38%) ofinnEBALFI o oTz, L
L, Zofficid LcEoRBo~TE, W

HAERSTE #4848 35
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ment of the right lobe.

5h
Fig. 5 (a) Preliminary angiography reveals hepatoma in anterosuperior seg-

335

Embolization with 4ml of FPS. (b) CT taken | month

after the embolization shows aggregated iron particles as high-density striated
or spotted pattern. No abnormal density to suspect liver infarction is noted. (¢)
Low-kV soft-tissue examination of specimen resected after ferromagnetic
microembolization : note wide-spread occlusion of tumor vessels with aggregat-
ed iron particles. Histologic examination confirmed necrosis throughout the

lesion.

DFFFEHE & (188 & 2 7R BARIZ A B R e b fe,

D. fEAI

fEPI 1 : FPS E#YIKRG (Fig. 5)

53k FHE, EeMaTo MEEY CIIFEIER L
KB g EENE % d o%4cm @ FFHfafE 4
i (Fig. 5-a), chicw L CEREIRE b
FPSAml #HE A L%, 1 BBomEEEciiE
BMEEIHEEL, CT CREHDc—K L &
FABERCRERS Shic, FEEER OGS
biiew(Fig. 5-b), TAE45H# I Fr 5 9l
AfThbhic, HHFOBKEEY cRBESNENI
BB T ONREER L, #ERcAR 5 h(Fig 5-0),
RBEENT IS I - T T,

fEGI 2 © FPS ##:41 (Fig. 6)

SIS, ERMATOMEEY CRIFEERK
WS M8 D 14 A b SR #9dem o FFARRARE &
Rdic (Fig. 6-a), Zhiex LTHFBRL b
FPS3ml ##FEA LT, 75 ABomEEECRE

FEAI634F 3 A25H

(67)

UBE ME o421 Bd S hic (Fig. 6-b) 7=,
FPS 4m]l THERY{T-7. ¥0 6 » A0 Mm%
B TREEnOEIHSAL (Fig. 6-¢), 421 A%
DHERBEFFTH 5,

HEGI 3 -GS, FPS g EI#H (Fig. 7

9B, FEEMIK OR494cm o S
wwHxt UGS © TAE 2 REfT L7cad, 34 B
5~1mmOFHNEBENLBUHBE Lz ®
(Fig. 7-a), ENF#ItX b FPS 3ml 2#EA L7,
E#OEH CRESBRLR ML LA (Fig 7-
b). % @15 E #1411 CHESE | 7o fo ob i Sk &
fTolcl 25, EEHO—MICIFHIIEIEE L
TWwicdy, FFREBRIITXCERL - T i
(Fig. 7-c).

G4 GS E#f (Fig. 8)

A0XFBHE, BERAEIOMEEME CRFFAES
Xz O 7 % I 78 D B4 % £E - T BT o> B A
fafE % @bt (Fig. 8-a). GSiwk s TAE 6 # A



336

FHERAIC X 5 FHESIRER L ORR & TFHE~ ok

6c

Fig. 6 (a) Preliminary angiography reveals hepatoma with ill-defined margin in
posterior segment of right lobe. Embolization with 3ml of FPS. (b) Follow-up
angiography performed 7 months after the embolization showed enlargement of
the tumor. Repeat-embolization with 4ml of FPS was done. (¢c) Angiogram 6
months later reveals complete disappearance of tumor vessels and stain. The
patient is still living over 3 years and 6 months.

RO MEEY CTEFBIRTERSL VEAZEL,
B 8 ER BhRSE B O FFBhR & b Sl o Rl Bl Rg &
FE L Twic (Fig. 8-b), Z Dl bHERIIARA
BELih, 157 ABIIET Lk,

fEGI5 @ LP-GS ZEietk kel (Fig. 9)

655 B, RO MEEY CRFAERX
CEEREBEEMNEY b >8#3cm o F#MaE %
@Dl (Fig. 9-a), Fi, EMEH T LR R
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Fig. 7 (a) Angiogram performed 3 months after
the embolization with GS showed multiple intra-
hepatic metastases (5~10mmé, arrow). Embol-
ization with 3ml of FPS. (b) Angiogram immedi-
ately after embolization reveals complete dis-
appearance of tumor stain. (¢) The patient unfor-
tunately died from cerebral bleeding on the 15th
day after the embolization. Histologic examina-
tion confirmed necrosis throughout the lesions.
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Fig. 8 (a) Preliminary angiography reveals hepatoma with ill-defined margin in
posterior segment of right lobe. Embolization with GS. (b) Follow-up angio-
graphy performed 6 months after the embolization showed the obstruction of
right hepatic artery (arrow) and the developement of intra-hepatic and extra-
hepatic collaterals (crossed arrow).
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Fig. 9 (a) Preliminary angiography reveals hepatoma (arrow) in posterior
segment with intrahepatic metastasis at its anterior segment. Embolization
with LP-GS. (b) CT taken 21 days after the embolization shows accumulation
of Lipiodol in S6 and S8. (¢) Histologic examination of specimen resected
26days after the embolization showed viable cancer cells throughout the

metastatic lesion in S8.
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