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In our method of hepatic artery embolization, a catheter is inserted superselectively into the feeding
artery of tumor, then the embolic materials, minute fragments of gelatin sponge soaked in antineoplastic
solution are infused through the catheter. This method is recently becombing a very effective therapy
for patients with hepatoma. The author carried out experimental studies in 25 dogs and clinical studies
in 100 patients with hepatoma treated by this method in order to estimate the therapeutic effect, safety,
indication and prognostic factors of this therapy.

I. Therapeutic effect

1) A total of 100 cases of hepatoma were subjected to hepatic artery embolization, and the 1-year,
2-year and 3-year cumulative survival rates were 44%, 29% and 15%, respectively. The 1-year survival
rate was far higher than the corresponding rate (28%) of surgery.

2) According to Karnofsky’s criteria, the therapeutic effect of hepatic artery embolization was
rated as 0-B or better in 95% of the total cases and as 1-B or better in 77%. The latter rate was far better
than the rate (17%) of conventional chemotherapy for hepatoma.

3) In the autopsied or resected cases the tumor tissue fell into extensive coagulation necrosis
without any ischemic changes in the surrounding liver parenchyma. The histologic examination revealed
granulation tissue formation in the region surrounding the necrotic tumor cells.

IT. Side effect

1) Histologic studies following the embolization of the canine hepatic artery with minute fragments
of gelatin sponge revealed that these emboli did not reach either sinusoids or hepatic veins and almost
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stayed within hepatic arterial branches larger than 50 in internal diameter causing secondary
thrombosis there, and were organized and absorbed within a month.

2) Macroscopic observation of the liver tissue specimens disclosed small foci of infarction only in 2
of 25 dogs subjected to embolization. These lesions, however, did not lead to fatal damage. In remaining
23 dogs, there were no macroscopic abnormalities. Histologically, vacuolar degeneration of the liver
cells occasionally occurred in some dogs, though the change was mild and reversible.

3) Human livers which were autopsied or resected after the embolization therapy, were examined
histologically with the following results: a) In 3 cases with main portal vein occlusion due to tumor
thrombi not only tumor tissue but also surrounding hepatic tissue was affected by extensive necrosis. b)
In 4 cases with occlusion in secondary or lesser order branches of portal vein, no necrotic lesion was
detected in the liver parenchyma.

ITI. Factors influencing upon prognosis

The prognosis of patient with hepatoma treated by arterial embolization therapy was better in the
former types of the following than in the latter classified in various ways: 1) a tumor showing an ex-
pansive growth type vs one showing a mixed type, 2) a tumor extension of 50% or less vs a greater ex-
tension, 3) one feeding artery vs two feeding arteries, 4) AFP levels of 104ng/ml or less vs higher levels,
5) mild tumor invasion into the portal vein vs severe invasion, 6) postoperative disappearance of tumor
vessels being complete vs that being incomplete, and 7) decrease of AFP levels after embolization being
satisfactory vs that being unsatisfactory.

In conclusion, hepatic artery embolization can be performed safely in the treatment of hepatoma
aside from main portal vein occlusion due to tumor invasion or thrombi and it is considered to be an
excellent therapeutic means, though its curative effect may be more or less influenced by several factors

as described above.
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FBicow T+ 5 &3k ElgR1s6l, kxS fl
D REARSFICRE L., £ ORREED
geoby, WESHR, BEELBRFACOTHFRARMR
Bl D THET .
EXR & HiE

A) RERHIR

1) EBk (Table DD

o R25FH e {EE12~18kg HE198A, M 6 5F
«[1% # 5 — 7 s------Formocath 7630 (Becton
Dickinson #80) #4420.048inch, PI£E0.037inch
& %76%, Methylglucamine diatrizoate 7K
%ie (6% w7574y, ¥y=—19v7Hi)
« ERE - ¥ 355w AH v (Spongel, I
pdst = Yix ')

o BRI o RV P AL E R = b Y T AT
¥ (v 72—, KERBEHASHED
 HEME e T AR = F R YA (&
728V v, SHERLHE)

2) BRI

a) MEEFE

Rie =V b AAE Z — A EHE25mg/ kg D #
RAHE S X 5B HRBEX T, KEBEHEA Y 2
VIETIEES, EENCKBEHIRY FHEEL T 5,
M5 7 — 5 & KERBIIR Y b XRBEH FIC TR
FEiRicEAL, 6%y s 774 v iml%3
Wi CcFEEA, Elema-Schonander X ray film
changer ¥ AWC&H# 2 #, 3 MWHERBEEZ
Fote, MEEHELT TV ARY JEAN, &
AE#, BREMCT .

b) ¥5Fv ARV COBRNEA

M1 mmBEAAREESFv AR Y SRHAE
WE, B YEBLZ TR, NEH T — TV EE
U T X 58 T EAFBIRP 2 3 IE5E2
CHENT S h b ETHEALL, ik, HADE (x

Table 1 Number of dogs

sz,mﬂ;:’ Immedi- | Two | One | Two | Four
tion| ately days | week | weeks | weeks
Total after after | after | after | after
25 5 5 5 5 5
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2 x 2 v50mg/kg) EHARES LI,

c) EBRHOXSG

*, BEFRETFVARY M EABRER %
<O X b 5 S, T bER 5 I,
2B 55, 1BH58E, 2:8%5H 438%S
FHOEFH2BHETH 5,

d) A DIER

EERFM A F v 7 & — A S KS0mg/ kg Rk
M EIC L 5 & HHEFBEL, TXEIRGE
REDVEBRLL, ELCFEREL1I0% r<Y
VI X b B L, SEh 55~ 1018 0 /NME
R APERERLUTCERE LYW T~= b
Vv, =+ viE (UTHESR®) R U Weigert

DM E R T\, X, —HIC X & v IITERE,
AS BB 2P TITVWRRET L.

B) EREREOWIZ

1. BFgexi$ (Table 2)

%352 XFBAS24E 6 F X b BEMIS64E 7 Bk D 4
42 » B BIREREEET, BM6E8 A
310 ¥ CHE LA FMRELEpTtHs. -
O R AT ERT S CLERE AT S R EER
BEATWADY, KRGS FBIRKEREM
PHAIREATSEThT o, ISR
864, Iik144 CHEMMD A TIXS0RESE L 60mRE D
55 & LA D6T% % hebte, FFMBTRE O 2 HE
Weatd, AFP, MEEF K X Y IS hicd,
FoNFRIE, REAGFOREC X 5 b 03361
¥x2601, Fr4:4 5 41, i 2 #1), AFP &{E (1000
ng/ml L E) & MmEEHC LB b 0420, NWEE &
BEOZILHb0BHTES,

& 51004 o Fr AR B 1 5 337E D &%

Table 2 Age and sex distribution of cases

Sex
Age Total
male female

o- 9 0 o} o}
10—-19 0 0 o]
20-—-29 1 0 1
30-39 1 o] 1
40-498 15 1 16
50-—-59 31 6 37
60-69 26 4 3Q
70-79 12 3 15

Total 86 14 100




980—(4)

BT\, £ D196[8 T EEE MR Bk D R
%ﬁ") 7z,

2. Fik

a) BEEBIRERE S X O M EIERGEE LB
ERBIREHFIREEE U TEIRE:PIRER)

Seldinger & T #& LAY K BB EI IR 2> & If1 % #
7 —7 /& (PERT 6.5 french red Cook #81) %
AL, BEEBIREY RS CCBIREFIIREZ Y
Iv, EBBOME, iy, EELEBIR, Pk
EBREOERLYRETS. HEBIRE®II76%
v RrZ 774 v40ml % 8 ml/sec T, BHR{EFINR
EYRT v A2 25574 VE, 40ug % LB
EBIRA 55 1 HLARIT6% 9 = 7 5 7 4 V50
ml % 8 ~10ml/sec DEE THEEA L, Elema-
Schénander X ray film changer i & b BB
L, EREBIIRER ClxE® 2 e 2 B, &ic
B 18T 3BM, iz 2® 1108012
H14. 580, BIRMEFIIREY 28 18cE13
B, 268H O ERERE 21T - 1,

b) BERME H 7 — 5 LiESR X OFFEIIRA
Y7 F v ARV IHEA (Fig 1. a, b)

LEEDEH 1 ~ 4 BHmEH 7 — 51 (For-
mocath 7644, Becton-Dickinson #-#IP9%20.055
inch, #M8:0.075inch) #EBCH¥ AR MI L
(spiral catheter) (Fig.1-a), FESE G REIRIC
A L7z, Zo spiral catheter 2 TEH, 1B
Bk E CORAMNTEET, KiCsuper selecter
wire 3 L < X deflecter wire 7z & % i\ T F8)
R BRI 7 — F A RIBA LT, ke
WHELLTEFF v AX v Y (IUZA#E Spon-
geD%# 1 ~ 2 mm AOMHZ 2, EFH &
#EH (Mitomycin C 10mg ¥ 7243 Adriamycin
20mg) #BIAE S THEMA L (Fig 1-b), X
BERTCERWELBTE LR L 5 EE L e
b, FBRSHEICHEALIES 5 —FAL2B L
Toh®EALL,

¢) EF &3 X 0 Karnofsky HiIEE %) 2 ¥ &
FLHEO 1 I B e

TR 1006 D gy B A RS X b FAFN564F 8
AR ¥ CORBAEFRL EGREHRY » B
TEIRE LT, R I1c oW Tk Karnofsky HiiE

HRESFHHBFSME 438 Fo 8

i

.p Il
‘I I

1-a Spiral catheter
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P i |
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1-b Gelatin sponge pieces soaked in anticancer
drug and contrast medium

Fig. 1 Spiral catheter and gelatin sponge pieces

BRRAEERESY I\ THRE L7, Karnofsky ¥t
TEBE 2R A E R DM HHIFT R & U C AR AT
DI EEY, Computed Tomography (L F CT),
AFP {Ex 7z,

d) mES¥ X 5k

10081 D7 Bl M & R COEFE oM b F, B S
WR, BEBXEDIROYK, PIRBEFBEORE L
FREOBRERRN Lic, X S eiiBmesy (&
fB10H, BR383A) X MEITC & 7=T18lico\ T lE

BIEDHRDOBRE & FHICOWTRE L.

€) AFP iz X A #5t

381 AFP fE A 8% 2 h 729061 <7 §f AFP {&
EFHRED RN ® T -5, X, #id] AFP @
400ng/ml Ll ECHifH%, AFP{E-EE > BT
749 THT R AFP {EDZES) & F4 0BIR, AFP
B TREDORE & itk mE &K © oS nEsE
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DRE & 0B oW T HRE LT,

f) FrsERERB R THE

A ¥ B # o M i Glutamate oxalacetate
transaminase (GOT) {&, Glutamate pyruvate
transaminase (GPT) ff, Lactic dehydrogenase
(LDH) f#, Cholinesterase (ChE) fi, Albumin
EXREL, ZOEBIOWTHRF L, X, &
FERT O Bk FIIRER CIEERBE S FIRAE
L R—RSBECRDOhicHLEEREN 2 K
SFRELEEZ LD b hish - B0 2 BicK S
L, &EEHomE GOT &, GPT {&, LDH 18,
ChE &, Albumin {E®ZEEHZ D\ T el L 7o,

C) UIBREF, ZIRATORBIBIEMFRIRE

1) #FF#E (Table 3)
ABREEHIET L CHEI R Z 1o 1561 & FF9ERs}

Thhic b floFMlEEE OicoWORER

BFRBR 2T - Te, ZTORFRTF L0, i
6 B, HUBRAFOIERO G, AFEERH» OFFHEH T
DOHAfE L Table 3 N TH B, ZhbOFEFT
AT R O EE OIS Y F & OXf I O AR
B0 EEESE OB S RIS T HE S
WTHERT L,

2) HEBEAOFR

FFo0BR, HBAORHEFZ10% -1 =) vIKT
BER, 2ER2ERL, NEEME O
TARBERT - BN O EEH, IBEMFEGs
WIRAZBRE L, BEE2~3 cm 0£EYH O
12% 5 ~40EO/NMIFICL, <774 viEEERE
o< b, T HE %+, Weigert D5t {R#4E
WA I, —Him 2 & VIR, PAS vE, B
MR EL T VRZE L,

IEA :
A) EBRIZBTBETF K S OFER
EA

1) Mm#&Egic X 5#5r (Table 4)

MEEF T RBIET, €5FvAKY
PEARIOEEZ11E (Fig. 2-a), BEAEE O
a1l 2 % IE, 1:8% 4@, 4:8% 40,
FT33EMAT L, EEFBIRARS X U5 O
Frwwox, ABEOME, MfTOHER, BkiElb,
WBAEEE IOV THR L e, EABEK T2,

981—(5)

Table 3 The liver obtained at autopsy or surgical

resection
Days after

No Sex Age embolization

1 ) 26 s # 14 days

2 & 71 18

3 8 50 19

4 3 54 25

5 8 64 49

151 ? 62 # B7

7 <] 57 + 73

8 [ 62 83

9 ? 52 * 83
10 ? 73 106
11 & 54 106
12 & 52 154
13 ? 59 155
14 ") 59 * 187
18 & 70 362
16 & 54 473
17 & 47 306
18 & 51 goé
19 & B7 regs
20 & 70 1673

# surgically resected

Table 4 Findings of follow-up arteriography after
injection of gelatin sponge pieces into the hepatic
artery of dogs

Immedia-| Two One Four
tery days week | weeks
after after after after
Stem of obstruction 11 o o] (o]
proper recanalization o] 3 4 4
hepatic a | stenosis o] a 1 o]
dhoranches” | 11| 2 | o | 0
Peripheral | recanalization o] 1 4 4
branches of | obstructi f
proper snmerubr'r;::h:s ¢ 1 4 1
hepatic a stenosis o] 1 4 3
irregularity o] 1 4 3

BB FFEIRE 0% 0 5 OBZE (Fig. 2-b) 237
bHhiz, 2 B 3 Flo+T<CicEEFEkE
BOBFRE L RBE R, FRicowTI?2
FITIBEAEI B -, 1BHE TS DOLEH
EFRinL, BRI Lo 0BERE, BBl
Robhic (Fig. 2.0, 4 BETRSBOBHNE
BARLRIES, RBICOBRET AEANRED bh
7z (Fig. 3).

2) ARAMRE
REFBIRERES, 25HH+235 C I Fic NERMR
WHTREZEDbhish -1z, BENEDHhi2
i, HEiRERZ2E, 18B0& BT, 2H
B HlTI1x3.5X3.0%2.1cm Kk D Rs 7 & (Fig.
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2-a Before embolization, common hepatic arterio-
graphy

2-b Immedlately after embolization, the.proper
hepatic artery is completely occluded.

2-c¢  One week later, rt. hepatic artery is recanal-
ized with narrowing or irregularity of the lumen.

Fig. 2 Injection of gelatin sponge pieces into
proper hepatic artery of dog

P .L

H AR MR FESHEE

Il
B \ .

H43% HRH

Fig. 3 Four weeks later, a recanalization of the
artery occured almost completely.

4), 1BHOFITII4.1X3.5X2.2cm K OTHRE
OFZEREVTD bhie, WERITEIFESEE 3
Bt A e U, A28 1 ~ 3 mm OIS
RED LR,

3) MBI

a) ¥5F VARV ODHEEDEE LA
(Table 5)

HEAZIRIE T 5 v 2R v oL FEIRR O A RE
b L XBEFEMEICAEA: L, HE 38, Weigert o
HRERECTLThThETRE, RRECERTS
FERYELELCEDbA, €5FvAHV Y
DR 2 BIIRAIEES0u FRERE, 50~100. B,
100 L EBFEO SFE S LTHEF L, €55 v
ARV IEE LTHE L EOFFEIRE: o4
L, HE, 2H, 1LETREEONBRkE
EFFVARVERLAbh O L, 2ELE

Fig”4 Autopsy specimen of dog liver reveals a
small area of infarction (arrow).
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Table 5 Location of gelatin sponge pieces in the
hepatic artery of dogs

Location of gelatin sponge pieces
Days
after Size of hepatic artery (in diameter)
embolization Total |Sinuscids . S0~ S0~ SE——
50u | 100x
Immediately after| 17 o] o] 2 5 10
Two days 10 0 Q 2 4 4
One week 9 Q Q 2 3 4
Two weeks 2 Q 0 o 1 1
Four weeks 1 o] 0 1 [s] Q
Total a9 o] o] 7 13 19

TRER L., €5 FVARAVIRRADLALER
KO MENERIA50u, BANI20u TH T, PNE
Bk, iR, FBRROABEICIE T Fv A K
vORED BRI,

b) FABIRFRDESR X OCWHEDZL (Table
6)¥ 7 F v ARV FEROFNBIROABER T
BEOErBaT 5L, BEEFTREIFV AR
v &0 RBEORNEKOEEIE T+
A b T 5 MlREREIRD bhic (Fig. 5.
2 ABBETIRIE T F v ARV O EEOFHIROE
B, M2 () BERELTH - o (Fig.
6). ¥ 7FvAEYIHRBEDLRL—TOBIR
B b MR Eh T\, 1RBEFTRES
FY ARy ORFLELEOBREY EDFWT, H
B3 EORHWA~OHEMEDEE, RA, R
FiRaoRE, Mgy LIRS OB 2538
bhic (Fig. D, X, €73 F VARV IHRRDL
higw—F o8k I b AEOE/LIBD b
7o, 2EH, 4ABRBETIEIFVAAV IR
R Lo S hic kgt s h (Fig

963—(T

Fig. 5 Gelatin sponge pieces showing reticular
shaped are noted in the hepatic artery immediate-
ly after embolization. (H & E) x40

e

Fig. 6 Two days later, accumulation of

phils and thrombus formation are noted around
gelatin sponges. (H & E) X100

8), FOHIEFE L1, €7+ ARV Il
R b { i e BRI X R o M fate
T OVSRAE P B S 0% i #2355 {144 o0 T B O P
EngEaobhic (Fig. 9).

Table 6 Histological changes of the hepatic artery with gelatin sponge pieces

Days Total | Infittration | Proliferation | gy o, o Resorption
aftar nuniber Accumu- Accumul- | Fermation | of of thickening | by
emt;o!iza- of the lation of ation of of endothelial | fibreblasts | ¢ organiza-
Yior e esal erythrocytes | neutrophils | thrombi cells into |inta . tiea

Ly eaals thrombi thrombi i )
et [ 17 0D |17 01 8@ | © 0 ) 0 )
Two days | 21 (10) (o] 19 (o) | 21 010 1(n (o] Q (o]
One week | 12 (9) (o] 1 |11 e [12@ |11 (= Q (o]
Two weeks| 4 (2) o} o] [¢] o} 4 (2 10 2
Four weeks| S o] (o] (o] o] 1 5 5

( )gelatin sponges wvisible
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Fig. 7 One week later, growth of endothelial cells
and fibroblasts into thrombus secondary to
gelatin sponge embolization are noted. (H &
E) X100

\ \'-. 3 \ ;‘ 4 " I

LR "-.‘" AL "’ ".~ i - | B %

Fig. 8 Two weeks later, gelatin sponge is covered
with endothelium. (H & E) X100

c) FREDZEA (Table 7)
BHEFHRACAERERE RS Shic 2 HTRE
DR DEBFHZEAE LTHFEEROCRE DL
i RE SIS RBD b hic, —Fics ) v v
LAOBRIFT HIALH A B, BEBEREL X
YR EB o EMEANREY L ET 28
E2ARD LRI,

fLO23E D MMM TR, FEEOBIEE
ZRODHZ LR TERMI L, ZOBEOFEE
DEBFHNELLHET 5 L FBREREZ CIX
S5O 16Ics Y v vEBNMRRERTED bhi:
DAHT, HIRELABFENFTREAShich -
o, 2HERL LEABBCRA4EP IHTRR
WITRRRD bh¥, £ 3 HIFrMlEokikrze
W & £ DEADED b h i (Fig. 10). Fofh

BARZMMEFRME H43% e s

N e S e ACTR A

Fig. 9 Four weeks later, organization of the
thrombus with fibrous tissue is accompanied by
disappearance of gelatin sponge.

Fig. 10 Two days later, vacuole formation of the
liver cells is noted at the central zone. (H & E) X
200

2 HERE 1 BEHOL 2 Ho—WoEs izt
OIS O FF BRI A M, SRR D HE
BROREOR ANZED bhich, 2 BHELUETI
ZORERFIRIRD bhichotc, X, 2BET
5P 2EHECEEFIED AT, 35D E
DO 0 & U C 2o sl b his
2, ThICHESERTEFD 1RSSR
Thole, EHLRLBEHCRSEP4ETIRD
FREE RS 5T (Fig. 1), i 1T
JF /N Ui o0 FF AR BRI 22 TTE R 0330 Bt ke
TEd o,

Frifa LAt O 2L & L TN ORI AR
BRI 5 >R ORI aR o MianBEss, 2
AER%, 1BHFOZ 4B, 2:B#HBECI2H
B bht, X, 2 BHECEMEPI e
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Table 7 Histological changes in the liver of dogs after arterial infusion of
gelatin sponge pieces

Days Number Hepatic cells ik | Foomation | Stagation | Aciphdc
after of o of bile bodes
emboliza- dogs g Vecuste m“‘ mu- L‘W Focal | Massive wile | Kugtler
tion formation oy oy uaryolysis | M1ET05iS | necrosis |aueiars tssi cieabod | cells
1 - - - - = = as = = =
s |- -]1-1-T1T-1-1T-T=«1=7-=-71T-=
24 - - o - — - — - = = =
25 = - - - - = - o - —
6 | + + + . t o - 1 — + +
13 3= - - - - - = = + -
Two days 14 - = + + + + + + - + =
18 T + - - - + = + =
20 | - - - - - - - - - -
3 - = * + = - - = - + =
4 + + + ;o = = - = - + -
One week 5 | — - - - = = = = =
1" + + - - + = = = e -
12 = = = * + - = = =
2 o + . - = = . = =
=T+ = [ [ B BN A I e
Two weeks 8 - - - - - - - | = = .
10 + - - - - - - + | -
19 = - - = - = = - = o
16 - = - = - i = = . =
17 - - - = - = = + s
Four weeks | 21 - - - = = - | = 3 . =
22 | - | - | - = - -T-1T-1T-1T-=
23 | - - = s NPT I [ e e B

=3

Fig. 11 Four weeks later, no

are observed. (H & E) %200

EEEDIFNRD - 7,
B) FRERRLME

D AR b i HHR S

a) FriffafE10061 0 REEFR

FF#ERRREL006] 0 R PR R FT 6 0 RBEEF R

Fig. 12010< T 3 » BAEFHRS1%, 6 » FLfFR
61%, 1FEFKIY, 2FEEFRNY, 3IFELE
FERISBTH -1,
b) EHREI X 5 PIIRASEAEN L BIEH &
T LB o K BED EFER
ABUEBIAH 2 ERI2A00 (AR TS G

3menth-survival B1%
100+ & manth-survival 61%
\ 1 yoar-survival 445

2year-survival  29%
3 yeur-survival 16%

i 2 3 yours

Fig. 12 Survival terms after embolization
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w#E 2 T2 ToOFMIEESNCARRE KT
hichi, #0242 % ART661 (BB TILE
BRE X 2PIRABRPAZEGITESS &L, PR
REBEFORCAEES TS hTER, &
THEDRBEEFRL LB T 5 & Fig. 130mM<
ThH, ABO I FAEFERLEY%, BEO 1FE
HFRI246% & BHOFTVERTH - 1.

2) Karnofsky HfEH Zh R¥ T EAEH b AT E
B

a) REGIOGE
$§EW&T%@%%%W@EWWE®FF&
LT AFP{H, CT, M&&EFHRELEAL. Zh
LD bAM L *Hmvc KL O RE R
{ifi LB 7= D 138641 H - 7=(Table 8), 0—BLL
821 (95%), 1—BLLE66HI (T7%) TH - 1.
b) WEEEEH b AT

MR T (1 2 ARE@RT), FERARR(1
A AL 6 H ARMIETHE), FTHREEFF(1FL

..... I
abee orms ol the first hall
es (1 91’? 8-- |979 5
100+
."i“"-. 1378 6~ 1981 8)
\‘:'--..___k\
~
\\\ \\'
~
..
\\‘ -‘---.____‘_____-
‘\\ -\
50+ S "
e
—
T T T
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Fig. 13 Survival tems of the first half and the last
of this series.

Table 8 Therapeutic effects of embolization
evaluated on Karnofsky’s criteria

Karnosfsky's

classification Total
0-0 4
o-A o]
o-B 1
o-C =]
1—-A 9
1-B 58
1-C 8
Total 86

HARFHAHRESME H43E #HE 5

Table 9 Correlation of the effects and prognosis

Dead Dead

ornolsky's| total | winn | 21| 19812 (moe than
1 month months months 2 yearg
0-0 a 4 o N °
0-A 0 ] 0o o .
0-B 1 ] 1 o &
o-c 5 3 2 o e
1-A 4 0 4 o -
1-B 24 o 18 6 0
1-C 8 0 0 1 7
Total a6 7 25 7 7

F2ERBEIRCE), RUAFER(2 FL LEFF)
O 4 B X4y Lk Lz (Table9), #7gi#=H
S 2h 3 & b EENC FEE LB X e Eh T 6l
e 76, 354256, THIFTH, 8FIhTHIT
Bote, MEBHFEEHTIR0—0 46 (59%),
0—C 341 (41%) THh-tc, TERBRHTILO
—C 141 (4%), 0—C2%1 (8%), 1—A4
# (16%1), 1—DBI18H (72%), THERBRHFFTI
1—B 661 (86%), 1—C 141 (14%), &%

FRTI1—C 74 (100%) TH -7, FHREL
¥ EMERHECTRFRLER]1—B,

Al

1—Cod

m e

a. Before embolization, common hepatic arterio-
graphy reveals an expansive type tumor supplied
by the middle hepatic artery (single feeder) in
the quadrate lobe.
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b. Immediately after embolization, common he-
patic arteriography shows a complete occlusion

of the middle hepatic artery.

¢. Thirteen months after embolization, only tumor
vessels are completely and selectively disappear-
ed.

Fig. 14 A 5l-year-old man with a expansive type
hepatoma had been alive for two years and six
months since the first embolization.

IH
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DHLEEE ST,

3) FHicRIFTHEFO®R

a) MmEEP L 28K

@ EEoiLr v (EER)

AR % KT U 7 BFAE B RE 10041 © D I8 D BE
B Y e nEEEH Ricl - T3HERES L
te. Tiebb, 1. FEHM | R ESE O RT B
Zbh, BEELROER?BUFEE LR
o, AET2 @ EOSREREH L LB
HoENALELEZS OIS, 2. BERE U
A, BEMEEEBL, BOFERLOBALT
B0, SEAE  REEGERoPESR
EHARELTWALD, ToSEIcL D L EBE
54, BER276, BEMIMGITH-T. Zh
& 3 BRI G fE & ToEENEREDOR
B O B AR oW TR L, 8Ty
B ER 2 KT LS 03 h T hdlfl, 174,
130T H -1, £RoERHIMAE & ORBE LES
# (Fig. 14) CREZOEOHEOBEITE T,
wCcERBEE (Fig. 15) ©, B&E (Fig.16) T
BESMEEEDBRENTRTH -1, FESHO
fiint b 5 L BRI Fig. 170 T, 154

a. Before embolization, an infiltratively extended
tumor supplied by the right hepatic artery is
noted (single feeder) in the right lobe.
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b. Arterial portography shows no significant
change.

c. Immediately after embolization, common
hapatic arteriography shows an occlusion of the
right hepatic artery.

FRIEBRS5%, BIER43%, BEH10%TH -
e, BERBTROERY & A EANAR LR,
@ EFSHux
TR0 I C B N B BT TR & BT @A o R &

HAESMGMESME 43% Hs 2

d. Three months after embolization, almost
selective disappearance of the tumor vessels is
noted.

Fig. 15 A 54-year-old man with an infiltrative
type hepatoma had been alive for one year and
three months since the first embolization.

DIERCHER SUERYEH L, BESHEY25%
LIF, 25~-50%, 50~75%, 75%LA D 4 Bp&
KoLl BESHLE25% T #1461, 25~50%
PE366U, 50~T5%FBE3561, T5% LI EEEISHITH -
o, ChbL AFCMENESEE2ETL, EEN
BHROBELR LB ZThZEh 94, 29
B, 2561, 8HITH o7, MEEEMENE St
oh, MIREEONEHEHAOBREIRBTCIAD
4 T RBEFER L Fig. 180 < T, 1F4£HK
VREEIS B 25 % LA T BE52%, 25~50%BE74%,
50~T5%%27%, TSRULEHEO % TH -7, ESH
HHLER25~50% B R b THBIFCI5% LI EBE©
WI1FEU EOEFEER ALK 5T,

@ EFENKEBIRDOK
EERBEHIRIC OV TR OBE L EECRE L
7o, TiekhbERFBIRLFFA CHIFEE, L
BlRD 2 Kz 350, hb2KD 14KDAR
TEFHSS MBI L 5 T\ 25484 Bhagk
RO E L, EEFBIROTE D 5\ 3 FFoM
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a. Before embolization, common hepatic arterio- c. Immediately after embolization, common he-
graphy shows an expansive and infiltrative tumor patic arteriography shows an occlusion of the
in the right lobe which is supplied by the right right hepatic artery.

hepatic artery and the gastroepiploic artery.
(multiple feeding arteries)

¥

] .
A 1
e

" J‘ii‘ e

d. Two months after embolization, slight decrease
of the tumor vessels is noted.

: t Fig. 16 A 57-year-old man who had a mixed type
b. Arterial portography shows an occlusion of Ist hepatoma, had been alive for three months since
order branch of the portal vein. the first embolization.
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Fig. 17 Relationship between types of tumor and
prognosis.
Survival
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Fig. 18 Relationship between tumor occupying
rate and prognosis.

2050 AIEIMFTE? DY 5 FTw
HBEEEEBEDIRF & Ui, BMEESIRE
3447, BEHCRFEBIRTEA66, FIETEE206ITH -
7o, EBXREHIROEM, HHELEHLSNELD
Bi# (X Table 10040 < THEXEBIRFEOES
LR I B SR EBIREE O T i X TE R
CHote, TO2FEMBENEERTOESEIMEH
ROBRELXHRET 5 & BM¥EBIRE CESM
BHEORBRELEE (Fig. 14, 15) THH 01X
L, BEEEEFRBECREFNEOHEENRE
(Fig. 1) Th o fe, 1FEFRIIBEMSEFTIRE
80%, HEEEBIRFEI3% &, BIRMGEFBIIRIFIC
FERBFOEBY - & B EAIAD bh (Fig
19).

@ i ER X 8E

MR MmEEE 2T LB X714<, B

BAEFHAMRESME #4358 H85

Table 10 Correlation between tumor extension
and number of the feeding arteries

\ No. of feeding arteries
Rate of Total
:::iut::;ioc:n I single double
=25% 13 o -
25~50% 15 10 25
50~75% 9 21 -
275% o 13 s
Total 37 ad 81

EIHRTELTH, 50% LA BRI HE384Y, 509 LL TR
LBIHITHote, ZHO 1 FEFRIIHAR
74%, 50% LI EHAEE48%, 50% LI TR #14%
T, 3BMIcHRREN A LR, WELERCE
BIEDOHEEADOEZ RN ETFERRIFCH-7:
(Fig. 20).

® PIREFREORE

FEEMCBIREFIIR SR 2T PIIRE 285
TE7-0I8T4IT, FIRARESEEILA (FAZE
70, B AB), —RSEEAEIH], kS EEA
2290, =ROBLUBERAITH T, ThH 4B
O BBEFRLHHET 5 & Fig. 210 T, 14
AHERIAREERBEE 0%, —KROEAER
21%, RO FEEAZEREAA%, =W LLERES9%
THoTo,

WG FRINCS T T, £ 0%« OPIIRE
ERBEI oW THE 5 & Table 1100< TH
5, FERBEFFHE(1IELE2ERBECE), B
EHEF (QEDEERFR CRPR-KOHLIE

4\

T T
] 12 months

Fig. 19 Relationship between the number of feed-
ing arteries of tumor and prognosis.

W
o



MEFI584F 8 A25H

991--(15)

Table 11 Relationship between tumor invasion
into portal vein and prognosis

Survival
rates — 100% decrease
% >50% d
—=—=—= <50% decrease
100+
\:‘H-\\
\\\\\‘ .,
\\ \“
by \l-._h‘- °
\\ H'«-..
\ o~
A e
50+ 6} "~
hY
N
LY
\. ———, ]
‘h\\\
~a
T T T
3 é 9 12 months

Fig. 20 Relationhip between diminution of tumor
vessels on follow-up angiogram and prognosis.

wival
rates
%
100
—— O n at the
2md ordar brarch of portal v
o Otchison under the
it T 3vd erder branch of pertal v
—
~
~
- — “4\.
~
\_‘ ~a
50+ \.\V
-
"""\-.-____
.
i) T
9 12 months

Fig. 21 Occlusion of the portal veins and
prognosis

DEAZERERIH1TEIHRI5BI (79%) TH - feDITR
L, FERREE (15 ALLE6» ARBHETE)
TRFIRAR F o3 — kSR BESBEIZED S
NITEEGIE29BIR1461 (48%) THh -7, B
T (17 ARBEE) ck 746id 4 flcEER
He X 3PIRAREAESRD bh, Zhbofliz
WA RRERFAL TR L,

b) AFP {EwBi+ 5 #at

@ fiTRi AFP f&

Tl AFP fE 285 U187 0129041, @ 400
ng/ml BUTFHE3361, @ 401~9999ng/ml BE344,
(® 10000~99999ng/ml BE146, @ 100000ng/ml
LLEBIBITH -7, chbdBEoRBEERIT
Fig. 220m< ¢, 1F4HERIOH8%, O

Dead Dead

Obstruction Dead Alive
. of e

of portal E:secs within {g"g f ::}0'?,:;2 more than
vein 1 month months | months 2 years
main portal v =] 5 4 Q Q
151 ord

bmrn:hr 12 o 10 1 1
2nd ord =
s 14 | 2 e | s 1
negative 17 0 a 2 6

Total 52 7 29 8 8

60%, @#16%, DFEI8%TH iz, Ticbb,
QFH R b T4 BIF CHTeT AFP {E2310000ng/ml
DEDO@B, OBRXFERRTH -1,

@ Witk AFP [EDZE

fiT 5] AFP {E400ng/ml LA L o 5 6 12574 = %
D 5 b AFECBHRERRETH - fo 013494
Hote, R0 AFPEX100% & L, #7810%%
W E CTREL-BECAR6H), 10%LETH -
7B (BH2361) 0 RWEHFRLIEAT 5 & Fig.
%WM(T 1F4EFRITATE6%, BREI9%T

Hotc, Tickb, KEEE, AFP E MHTED

o*ﬁhﬁTLi%@d?&ﬁﬂﬁ@ot_

c) AFPED T4OBE L BENEN %L OB
E.

fiT 81 AFP {E400ng/ml LA 1 © A4 S B 44 318 B 38
ELE, oINS cESINTONEORE
TEISE LBI3MBITIRET L, 56 AFP fE Ti&
DRBEE % 109K, 10% L E90% 7k, 90% L1 .E,

5 al
u(:II\:’ - 5 400 rg/mi
% —— 401 - SOD g /mi
——=— 10000-99999ng/ml
10()-\ ——— Z100000ng/m
Q*\i{\\
‘"l“""'«.‘.
N e—- ————

o -
" ™ —
= \- ——— e
50+
\\ ————
\____..
T T T T
3 -] -] 12 months

Fig. 22 a-fetoprotein levels before embolization
and prognosis
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Fig. 23 The decrease of a-fetoprotein value after
embolization and prognosis

BB mEHEORERHE, 50%LLLHL, 50%
LIFREA DT hEh 3 B X4 L THg L,
T DO#E T Table 12000 < T AFP fE FEDOREE
LEEMEHEDOREIIE WICEOHBEBE R
B,

4) PRIz e

a) #FFEERIE o GOT {#, GPT {&, LDH fE®
EiN )

A FE L0 GOT fEDF¥ (mean+S.D.) 1%
127+101EA7(n=71), GPT fE1%84+588f7 (n=
75), LDH fEIX378+ 173841 (n=72) TH -1z,
itk 1~ 3 A& DRBEED FH1: GOT E759+
9177 (n=65), GPT fE265+241% A7 (n=65),
LDH fE1368+1591 87 (n=54) & EH L7,
itk 7~108 @ &% & & 12 GOT {E133+ 13334 fir
(n=70), GPT {&103+888fs (n=71), LDH {&
461+ 247H (n=64) TH -7z, fMdifEE 1~ 3
B#OEEEOMIIX GOT, GPT, LDH 3tick
BICHE (%4 P <0.001) 2B di, —F, el
fE& 7 ~108# oz GOT, GPT, LDH #i

Table 12 Correlation between the decrease of a-
fetoprotein and the diminution of tumor vessels
after embolization

Diminution of tumor
poor moderate | distinct
poor 2 (o] [o]
Decrease
f a-
ot @ s moderate 3 7 2
feteprotein
value -
distinct 2 7 11

BARFEHMRF LM $43%8 M5

HEOEZIED LRI T,

b) AEEE O M ChE fE, AlbuminEDZE
L]

AR ChE {E120.45+0.23 (n=76), Al-
burnin fE1%3.6+0.49g/dl (n=74) T&H -7, i
#% 1~ 280 ChE fEi%0.31:£0. 17¥6r (n=73),
Albumin {&%3.1+0.47g/dl (n=69) & 1K F{HE
R LT, fWiHE 4 ~ 68Tk ChEfE130.36
0.218 47 (n=54), Albumin fi 123.4+0.55g/dl
(n=56)T& -7z, ChE{#, Albumin {E3ti#ial
LMl ~2 HoREEOMLEREE (Gtic
P <0.001)M & bhind, Hi 4 ~ 6 B
EE T EAPBD BRI,

c¢) MRANEBEREBEORE & F GOT {E,
GPT f&, LDH f&0Z®) (Fig. 24)

1581 o Bh AR i FINRE B CIES BRI X 5 PIRA
e, AR L —ROBHAENAR), —Kko
BLEDOMER (BH) 0 2FKSL, &40
ABRERE O MEEER LV ~ AV OB R BE Lic,
#71 GOT fifivx, AFF1651-11686(n=23), BF
1148987 (n=57), GPT fiix, ARE75+308
fz(n=21), B#83+528A7(n=52), LDH f&iz,
A #408-£1448 {7 (n=21), B #3704 1825 {ir
(n=51)T, A, BHEFoIai GOT &, GPT {H,
LDH i3 FEDEZ A BRI, RiEHE
#1~3HoGOT {8, GPT {#, LDH B &5l
AR, BRECTLLEST % &, GOT {EiZ AB£1804 +
106647 (n=16), B#419+518¥%A7 (n=50),
GPT fEIX ABE533+296 6. (n=15), BEF186+
1508467 (n=47), LDH {EIXAR¥2,6485--2,2198
fif (n=14), BEF978+1,051847 (n=40) & iGHt
M EEDE (WFid P <0.001) 23D, &
REEH 7T ~10HD AT, BE o GOT fE, GPT f§,
LDH ffitx GOT {13 ABf185+ 2128467 (n=19),
BA1124- 8287 (n=-54), GPT {EixAF£123£87
HAr (n=19), BEEY5+88HAr (n=52), LDH fi
IXAB6151 3138 (n=18), BHE392+175 (n=
45)C, GOT {E, GPT I A BELXAD I -
7e23, LDH otk EFEZE (P <0.01) 3
Wiz,

d) MRESEBEORE L 11§ ChE 8 & Al-
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wo) T P s
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- - dur to tumor invasion
2000} 2,000
1.000 - 1.000 | {
N o
= / 2
AR
- 3
N I?! . 1 -+
T T . T T T T L} T T
ore  1~3 7~10 days pre  1=~3 7=~10 davs ore  1~3 T--10 days

Fig. 24 Changes in SGOT, SGPT and S-LDH after embolization

bumin fEOZEF) (Fig. 25)

In #% ChE il 1% 77 87 A $£0.48+0.26 8 67 (n=
21), BEF0.44+0.228 {1 (n=54), AFEHE1
~ 2 BEOFAEMEX ARR0.28+0. 1680z (n=18),
B#0.324-0.178A7 (n=54), AHFEHK 4~ 68
Tk A%0.32+0.158 7 (n=14), B #0.38=%
0.298f7 (n=39) TH 7. IiiE ChE {HiX, i

ALB osf CHE
g/di i
4 0.7
- | H - (T
Y H ! o6l -
N ; osl | .
H H R I\ =
3 ; : ¢ -
- g 04
; 1@
V/
- o3} )
LL
2 0.2
- [+R N =3
T T T T T T
pre 1~2 4~6 weeks pre 1~2 4§~6 weeks

T cases with portal vein occlusion
E under the 2nd order branch

cases with man portal ven or
E its first order branch occlusion
due lo lumor invasion

Fig. 26 Changes in serum albumin and cholines-
terase levels after embolization

B, AFEH 1~ 2;BOREME, 4~ 68ED
3EEMPFHICAROERRD I o1z, —5,

ifil % Albumin fi i 77 87 A #3.6+0.5g/dl (n=
17), B#¥3.6-£0.45g/dl(n=51), AHFEH 1~ 2
B FAEAE vk AB2.940.3g/dl (n=16), B#
3.240.49g/dl(n=53), KFFEH 4 ~ 6B TIZA
#3.240.43g/dl(n=13), B#3.5+0.6g/dl(n=
42)TH -7z, IiF Albumin fEiX A, BEEET,

MAEIC I E LY RO b, REEE1
~ 2 BOREM, 4 ~ 6 BECEROEYRBD,

5 EIfEM

a) LfEFIOME (Table 13)

BIfEA X MEEHRE LB Lo IfITH-
fo, AREBOBIERE LT, B, BB B
WAt (ESEE &, EKEELAGh, 3
B L fRKBEIEFRREEOMBENITRE, i
EEMARELEE O BRI RCK e, 37C
LA E>F#88H1 (97%) F¥oRest B#k11.48, &
5401 (60%) FHofeit B402.60, REHAEEI3

Table 13 Side effects (91 cases)

Average
duration
(days)
Fever 88(977%) 11.4
Abdominal pain 54 (60%) 2.8
Fullness of abdomen | 33(36%) 26
Temporar increase :
et 18(20%) 7.3
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B1(36%) F¥Frt B $2.6 B, BEAHEIR1861(20%)
SR HT.3ECTH o e,

b) Bijfs L BEBIRFAEDO H & &L DB {R
(Table 14)

NEZEBH IR TR & b 5835 7o, KRS,
BB Z PAZE S € B PIRRMELN DS, £ 2T, &K
BRI, EROBE CREHREYFEEL, T0M
ZEOFEYHRFL, XbICRBEEROLEEE DR
B o\ T HBRE Uiz, ESIRYFIE LB
REFNRT3BIC, AEEHIBIEBIROPAEL R D
DIL16HITE D146 (88%) WAFEIER % iz,
UL, REZEBIIRBAFFHISTHIH3IB (54%) icd
B 20,

6) MERHFECTH (15 ARMETE), F&
AEFOIER (Table 15)

ARG 6 7 AXMIECTEILUFIT, HEEY
TR 76, FHRABRRIPITH -7, MHBREH
FRTHOERZL, FAR£4H, BRL3MTH-
7o, FEARRBORRE, FARL4H, MLEH
17 ¢, MEREAHIMm 36, % ofb 361 (RfiE 1

Table 14 Relationship between abdominal pain
and cystic artery occlusion after embolization

Cystic artery
Total
patent occluded
Abdominal | — 26 2 28
e + 31 14 45
Total 57 16 73

Table 15 Cause of death in the patients with poor

prognosis
R el
Hepatic failure 4 14
Renal failure 3 (o]
Esbc;::\sﬁ;:;;—saslrointes-tinal 0 >
= ey o 3
Others o] 3
sepsis o] 1
brain metastases o] 1
cardiac failure (o] 1
Total 7 27

AAEFEHARFESME $43% H88

B, BB 16, AL 16D Thoie.

C) Bk, FFOIRR18HII & 1) 5 iR IRARAL L e
i)

1. BEES-RIETZE

a) HWRAYKES

PRSI ESEE S 2 R Y O EE 5 &
TT o, Tiebb 1) BEMRE | B8
EORICHEERR AL b, ERANEERT, L
LK 2 B LA DR AT B B\ X BN IS ST
BDHhDH0,2) FPRHRE : FUFFESE o
IR A58 6 T AR e b D, 3) B
A | IR RSB SR o o v A T B B s
BELTWALD, O 38K a L7,

SEIx & & L2080 A BEkho mE & X %
BE oY FosE e, FEHR8#, BPR
86l, BEMABITH T, —F, FF(EIEISH,
FHi 5 6D OWBSE T EBEHRE S 61, FEH
IE R 8 4, BAR 7HITH-7c (Table 16),
200117 O BFE O b 5k, ATRTMEEE A
ROoE T, ESIHEREERE G, BEE
HEERNE, BARRESE, FhAZEAG
LT, L, 33 fimimE e o
EHE T, FRLROBRSECIREECH-
7o, 0 I PNEAREH806H, 906H, 1073H®
PRI CARER OMB NS S CES S
BEMAOBITHHERIN T 5, HiokFRER
0738 BB L -BIClE, BEORTRMEMNEL
<, MEEHE ORI > ThHEBEONS &
o EBEEBERETS 2 LXEETH - .

b) SRR

MEBERBENIARIRE DX R & 7 - 1o FFEIIR D
BRI D 5 EFEMBCOWTIT oo, AFEREE
2 EOMREIEEESOREIRETH - o
FEGI20%BR < 1901% %5 & Uiz, IniRiEgsa s
WALBEESEIEORT R R 7, £ ORE I8 4
Thote, BICHEBN TSRS APTRNED 5
i, Tichb, INfEEEEEGERRE 5
MBL BT 5 &, AEIEH49E, 5TH, 73
H, 83H® 44l (ARSECHBEMEA 346, &
AR 1FD L, HEEOHIEML H187H oI
BHRE O 1 6c3BRET5ME,»D, Fhih
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Table 16 Effects of arterial embolization on tumor tissue

Type of tumor Histologic change -
Days ) . : Histologic . Findings around necrotic tumor
NO.| St | dpsenion | closstcaton | cagsenton | oot (e TSt AT T o
e Ay and giant cels conrnclive b comerlive issus o
1 14 |expansive t. | pseudocapsular t. < + - = = =
2 18 |infiltrative t.| non-pseudocapsular t. m>mw + - - = =
3 19 |infiltrative t.| non-pseudocapsular t. m + — = i -
4 25 |infiltrative t. | non-pseudocapsular t. < + - = = il
5 49 | mined t. mixed t. n<m>w + + + = =
6| 57 [expansivet. g lar t v + + * = -
b 73 |expansive t. | pseudocapsular t. 1 + + + — =
8 83 |infiltrative t.| non-pseudocapsular t. m>w + + + — -
9 83 |expansive t. docapsular t. 1< + - + - N
10 106 |mixed t. mixed t. m<w + - + = =
" 106 |infiltrative t.| non-pseudocapsular t. nm<m + - + - -
12 154 |mixed t. mixed t. m + - 4 = [
13| 155 |mixed t. mixed t. 1<l + = T - -
14 187 |infiltrative t.| non-pseudocapsular t. m =+ + + + .
15 362 |expansive t. | pseudocapsular t. n<i>w + - - + +
16 473 |infiltrative t.| non-pseudocapsular t. 1 + - + + -
17 806 |expansive t. | mixed t. m<m + - - + +
18 906 |expansive t. | mixed t. m=wv + - - + +
19 | 1045 |infiltrative t. | mixed t. i} + - - + +
20 | 1073 |expansive t. | mixed t. 11} =l — — j,—-"' _..-#'/

B - BRI A L - CRYEME, &
BER, BMEFARCHMERATAFIRARD LR
= (Fig. 26), AFEHSTH, 730, 83H O#IEH
BALD 3 FICAFMBEOME A FICEETCH -
(Fig. 27). —7, A#EH100 A L 10414 9 41
TiE, LIR-CERYEMR EBREOMIZRD
Hhd, B LCEMLESSEN RO bR
5 &\ ORERIT R CHCEEREERE 0B E
TG - e EERE ORI L HERD

- -.!: -DJ-'. n - ‘..o-l -

Fig. 26 Infiltration of foreign body giant cells and
histiocytes in the necrotic tumor tissue is ob-
served (H & E) X400

ZLVHERLHER I h (Fig 28).

AREH3608 L Lo BB 5 I CIXIEE
L iR AE S RO T3 H5h (Fig. 29),
BB EE 2 6, BEE 160 3FCE, #®
B ZERCIEE L, FOBEEMILETREEL -
Twie, X, BEMBEORREH#I62E © 141,
B&ED806H, 9608 @ 2 4, BEAD1045H ©
1 BlEt 4 PICiSFAL L el Ao — i am K L
Z»bhic(Fig. 29). L L, BEURE TR

the necrotic area of the tumor is observed and
located inside of the capsule. (H & E) x40
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e

i

Fig. 28 Necrotic area of tumor is completely re-
placed by granulation tissue. (H & E) 100

Flg 29 Calmﬂcaltlon is noted in hyalinized con-
nective tissue. (H & E) X100

BEpS, FEHERE R ME S, FhZEhERIC
fa > TV 2 BIERA I CLE = ORECAT RIS b
high -7z (Fig. 30), Zofth, AFEEE 1 AL
N 461 (D 2 FICRIEERIFESC b AR
BB D b hi) CRESASETEELR
BLETREED b hieh o7, X, JEERE
BRBOBRFT, L LIXEHEERS LIk
RTHEREVPBD ORI FD L 5 HBEHEE
A TRATFEB O RS D BY 0 NBEE D@1
R bhih i,

R b1 X AT EEic & b, FEHEE,
BHEA, BB, {8 oBI Mm% e
FRCBEL, AEEOBBEDELRI L. #
AT &6 CHESER D 6 441 ¢ hn i I8 5 4 1
i, ThzRYBECHEET X c8#Ey, &
B & BRBE 1 ffh - 7o B AR o i B R 0 7
FRELBDLhinEWLSFREYEL, L,

H43E: 8%

EEN:REY e S
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:L“ O '!;ﬂi‘**
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i e

Fig. 30 There is no formatlon of the granular
tissue in the necrotic tumor cells and the necrotic
stroma. (H & E) x40

|
2
|
|

6 Bk 4 GICIBBEAN R OTREE CHI AL X h -4
Wo—MeBRHBOBRENRD bhic (Fig
3D, X, 3 GUT NI £ S R o s &
RIEFEBOBRFELR D bhic, X, 6646
THEA OREEDBEILH T bhvich, BIEES
MBI D BOREE I ITIEE RS S hitd-
fo. X, ABEEHE360H oFTE, IEREE S
OBFEEBUOEHEBEOEHEINBERTH - 7D

[ liver parenchyma
[ viable tumor
EZ7 necrotic tumer

t tt eproliferation of
granulatien lissue

Fig. 31 Almost complete necrosis of tumor tissue
is observed except for small foci of viable tumor
tissue in the fibrous septum. Extensive granula-
tion tissue is formed into the necrotic tumor
tissue from the capsule.
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Fig. 32 A case of 70-year-old man autopsied 362
days after embolization. The development of
tumor tissue in the embolized lobe is lesser than
in the non-embolized lobe.

non embolized lobe

T

XL, EMFEETIEEEKOEMELEE T
» -1 (Fig. 32).

TR E B T 0 BIEE 8 floBI /LM
DWTHRS, 8 4 B DRIk BT 4 kv BEE
DRED bR, EFICL b FOBRELEAT
Hole, REEHEMOISHE, RUIIAED 2
Bl oW CHBFERBET 5 L B EEEE
SRR ATV B, BBk & e
THRRCEHESEOBRF LY RD (Fig. 33-A,
B). —75, Akt 106H, 187H, 473H, 1045
BD 41T, EEEEAGOBITEIED S
hicboo, ZoRBECREFHEBEOEZNLRE
B HR B R (Fig. 34), o 2 flciinsREiE
GRSEEOBRERLIBET 22 LixTE
e,

X, METmESR CEEED 4 61Ca BB R E
B, FEEHREED T ho HEiko EEESD
BREBIEICSE > T e, e gEREE c o
FEALDFEBIERIGRIR X b 58\ B AR S i,
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b. Viable tumor tissue is observed at the boundary
between liver parenchyma and necrotic tumor
(H & E) x40

Fig. 33 A 5(-year-old man with hepatoma autop-
sied 19 days after embolization

BAET 4 GlcARE#49A, 106H, 1548, 1550
ZEEBLTEY, FEEHFUS CRERRRAT D
EEEEOREEEHIFEETH - 1,

FINRA SR I BB AR OB A Y 7 L 3 4
GigimE R cREE 2 6, B4 16D 28K
% L ME#EH ECi2 3 #1361 thread and streak
sign % ff 5 EBER X 5FIREAS DO EMNE
Hbhic, FIRABRICRA L ESESC AT
TR HFRD b (Fig. 35). LasL, PIBRME
BEROTHNEALE T 5 BRI I [
LTBRFELEEETH -7,

2. FEEHF AR IETEE (Table 17)

SRR AR R T B O BRI a9
BlrpAFREER EZEBD362H, 473H, 806H, 906
H, 10738 D 5 f% k< Ui\ WTiT-1, =
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[ liver parenchyma
] viabie iumo
77 necrotic tumer

ttt proliferation 91
granulation tissue

Fig. 34 A case of unencapsulated type of he-
patoma was resected surgically 187 days after

embolization. Diagrammatic representation of

the resected specimen shows regrowing of tumor
at the boundary part of necrotic tumor due to
embolization.

Fig. 35 Marked necrosis of tumor tissue in the
portal vein is noted, but viable tumor cells line on
the tumor thrombus. (H & E) x40

D4GIOFERE T I 211 2R F R 23R
Hhbh, fit 3FICIEFEZEOR RED bhi
Mo te, DEREFERERAEMRIC D BEIEEITED Hh
Fofed, IEESFEMCOBRREDLN Y ORE
PEMBEA RN L1, ThbbEEROEE
PIEERFESE oo @ 50%U LR EL D
), @ 50%FK#H (+), @ 1%BLTF (1), @

HAESHAHRESMEE H438 HIH

Table 17 Necrosis of the liver parenchyma after
embolization correlated to the portal vein ob-
struction due to tumor invasion

| No. |Nagayo's|coagula.
Portal vein o criteria tiv
occlusion of liver s .
£ases | cirrhosis |NECrosis
Occlusion of 2 I #
main portal 4 B +#
vein 13 B #
Stenosis of .
main portal vein 3 otsu E
1 = =+
= B o+
?r::.lus;on of ) 8 o
st order
hranch 10 B +
11 B +
12 e +
(] B =
2nd or lesser 7 B =
order branches =] B -
14 B =

4 massive necrosis =50%
+ moderate necrosis 1~50%
4 slight necrosis = 1%

= no Necrosis

£ F@bbRAK (—) O 4BBES LERL
fo. EF, Mo MES» SEFREC X ZFIR
BEOBEYMD, FEREBAOKEDOHENZD
BE L COBBET 2R Lic, REREH]
O BYHREFINRE R CPINRA B R A O A D
ABHLh -0 4FICAE S, BEL), —RIK
BFI%E 6 fl, —RDIEEAE 2 B, =R BLAREDEA
E2BITHoT. PIREARAZED 3FIIVThD
OB L, JEEERAT SO AR BT 7D
& it (Fig. 36). 3¢l 2 Gk, EHEFEIRREV
HFBRYERL, 188, 5B CHFRETCET
Uz, oo 1 B fFFp EE RROIE s i R v i &
hT—FAEREALERMERT L, ZoflT
AR 155 B THARE TR T Uik, FIRAERR
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PBETH QB ICHY Lic, —RIHHAZE 6 #
(5 FIEFBRER, 1FZEFSIRER ICHIFE
MRS B R A BT, Linl, TOBER
FIlRARASEAICH L TBEThH - o, HIEREO
A5 b DB AEYT % b 0ikie  QFFICHEA T
Hh0 36, QBIEYTELO3IFTH T,
—F, kOGO 4 FlCrRIER TS



FEFN584F 8 A25H

Fig. 36 After embolization, marked necrosis of
the liver parenchyma occurred in the case with
main portal vein obstruction. (H & E) X400
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