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Intraarterial Infusion Therapy with Polysaccharide Solution as a
Carrier of Anticancer Agents
—A New Method of Intraarterial Infusion Therapy—

Tadafumi Shimizu, Masao Sako and Shozo Hirota
Department of Radiology, Kobe University School of Medicine
(Director: Prof. Michio Kono)

Research Code No. : 514.4

Key Words : Polysaccharide, Mitomycin, Adriamycin,
Intraarterial infusion, Hepatoma

Concentrated polysaccharide solution (PS) was utilized attempting as a carrier of anticancer
agents in order to prolong the effect of intraarterial infusion therapy and to obtain homogeneous
distribution of anticancer drugs within the lesions. PS consists of Dextran 40 (14%), Sodium
Carboxymethylcellulose (2~5 %), and saline solution. In this investigation, either Mitomycin C (MMC)
and/or Adriamycin (ADM) was dissolved in PS at a dose ranging from 1 to 2 mg/ml serologic and
histologic data in experimental animals, normal dog livers and VX2 rabbit carcinomas at the thigh,
showed the evidence of prolonged release of MMC and ADM from PS without any adverse reactions to
the normal tissue.

The new agent was subsequently applied to 25 patients with advanced hepatoma, that were
contra-indicated for transcatheter arterial embolization because of a presence of portal thrombus or
poor liver function. The serum concentration of ADM, time activity curve of 99mTcO; and dynamic
CT following intraarterial administration with PS showed the evidence of prolonged release of drugs
and homogeneous distribution, even in case of a presence of arterio-portal shunts. The results showed
marked decrease of alphafetoprotein (12/16). And diminution of tumor thrombus within the portal
trunk was observed in 3 patients. Karnofsky’s classification indicated 3 I-B,10-C,20-B,70-A, and 12
0-0. No significant complications were noted in patients submitted to this procedure.

In conclusion, we consider PS solution has potential as a transporter of anticancer agents for
prolonged release and more homogeneous distribution in intraarterial infusion therapy.
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PIsEAREE I LT, HEE, BhRERN
(Transcatheter Arterial Embolization) #3A <
G Eh, ERPESLFHOHR & IITTERE
DOREIERZ DR B, L L, TIBRAREFESD
dhC L FFSEENE L S REREE S, PIlREKEIC
B EELESEYTER L T\ 55813, TAE
DI & Te b o iasd, @, HUEHF% one shot
CEIET A HEOOMRThR T E R, L, one
shot B CIxEhIc BB R T E T,
wEHEPHE I WToEa D TRIEEA DR
T BONERTH 510712,

BRI OO E AR T 51013, BREO
PR X b B, TS B SeD Z EA
WETH BN = W ED MR TEEE
LT, AW cReE s FHEEBRICH
BEHYEERANERLC, RIEEtoR EEH
R OB R B OFH A A D IEK & R 2 BHIER
ErEE L, S0, KK o LRI &
ft & TAE B3 AIRE I EfTHIFRESIC Y LT %
T 1okE 8, TR0 FEC LEBRIBRREN
BohicoTRET S,

II. EEREVWTR
1. B FSHEERE L ES (Table 1D
Polysaccaride ## (LUF PS & #8313, Dex-

tran 40 (4F&40,000) & Carboxymetylcellulo-

se-Na (LLF CMC, #F#60,000~80,000) &%
£ 414%, 2~5%DEETHERBEKCERL
ok E T e, FiIcERrEliesic
¥, 280mgl/ml ® Metrizamide Z#nL, Z i
$iiE#H & L € Mitomycin C 1mg/ml & Adria-
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Table 1 Contents of PS-MMC (ADM)

Polysaccharide solution (PS)

Dextran 40 2.8g (14%)
Carboxymethylcellulose-Na 0.4~1.0g (2~5%)
Saline 20ml
Metrizamide 280mgl/ml
Mitomycin C 1mg/ml
(Adriamycin 2mg/ml)

mycin 2mg/ml, H5HWE, WTh O
MEARMEBR LD THESB, LT PS-MMC

(ADM) & BE#R3 5. Dextran 40ik, BEICHEEIRT
ARt BubhTWAELREEETS

b, CMC-Na b ff#=r 1 FHlE LT, EFELHD
ARCHHEMENEL BubhTW3Re e E
ThHBHY,

2. Fi&

1) I = 5 L Eh

PS »%, Folfkickh, MElky <1 T, &
OREOWHEOE T EETHEREFT 5D, M
e F A RERE LERNER 2T - .

%€ 5 ik, & &10cm, F3mm O K Y =5 1
v a—7RH, TO%E Y INERRE ST,
PEEH T 2 400u, 700, 1,000 & fo=Tc 3FEED
F o —7HAELE, kWwToohdy, MmigeE
IEF ULCKEEE (2.5cps) Wi LIc7 v ¥ VRS
MUy AV A INESS (90mmHg) & AVTIftH
X, HEERLSBIEA AV ) V- CHlE
L#-(Fig. 1), com@=7FrzHwT, CMC®D
SAHEN, 2%, 3%, 4%, 5%D4EE D PS
% 40.1ml X =HERYAGC, Fa—FHICE
ALBEARI#BOTEDOE/LEBELI,

Sodium alginate
Manometer

11

11 tube

J T~ 10cn /’E
Compressor |

Flow meter

Fig. 1 Schema of vascular model
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2) HUREAIE SRR

PS-MMC i1} 5 MMC Dttt # a4 %
fedd, EEAEKFICET 2 MMC BHEY LT
DHFEI X b BRI flE L,

ARENER~REHZ AT PS-MMC 1ml %
EAL, o ERhcABEARK(EAR)5m] #inx
g, NCoERMICHEL, LEBoLAT D
MMC &% 5 43, 3053, 604 & BRI HIE L
7o, 7ok, PSIZCMCBER., 2%, 3%, 4%,
5%D 4 EEY 3AT O BB LR 4o XRFEL
fo. Ei, HEBELT, £B81ml iz MMC 1lmg
L275 AB R NI - = AR

3) AR Z - £

PS-MMC Df-Ccofirets, Hmgiliit, Ro
REWEHERT B0, RAYACEREZT- 1,
FE10~12kg DML A 5 3% F L, sodium
pentobarbiturate (25mg/kg) iz & % e FRE: %
e L7, Seldinger Kk X h »5— 5 A %58
RO EEFBIR (LXELGHERO—E) i
AL, Zh&d LT PS-MMC 2ml(MMC 0. 2mg/
kg, CMCIREES %) ZEAL, &EMC X 548
kR X ORI MMC EE 2 8IE L7, X,
BELTRAKEOEMHETT, 4#&2mlic MMC(0.2
mg/kg) w#EM (LIF MMC 83 L T2
W, WERLE LA, B 2 BER i sodium
pentobarbiturate # L CEH L, FriEZ#EH
B, MR ET .

4) FKETE VX2EE L A\ 7-E£5k

[EF w343 % PS-MMC (32ix ADM) o ag:
LHRAIREOEB Z RN T 2 o ERIEES H
WTRBRET - 7o, KREH, 4hE2~3kg D%
26RO TR VBB ¥ BHE L, ZoRM1H
Scm ILFEF LD TH S,

sodium pentobarbiturate (25mg/kg) o g1z
X BB T, R & o KBREIIRS S » »
PEOVIRED DT —TFAREAL, FO4%MERY
BOAOKRBEBIR E T, kT, PS-MMC
2ml (MMC 0.2mg/kg), MMC 8% (MMC 0.2
mg/kg), PS-ADM 2ml (ADM 2mg/kg), FO*
ADM ?2mg/kg x4 Riz2ml i) © 4 BE O
EHx &S HT oA T—F %M LTEHEL,

EAEAEERDH12058Z, 24, 553, 104,
Bi2105ME, BRECESESO X $8Y,
ORAB I o o> HUREFREE % JIE L7z,

FI BB HEEN TOFSHIRER O PS o
HEERFT 570, LOEREFRED PS-ADM 2
ml (ADM 2mg/kg), .U ADM Biji# % 3 3,
&t 6 FCEE L, 30, 60, 12054 12 sodium pento-
barbiturate % & L CER L, VX2iEE A ADM
BB 2 JUGE U e, 3, A PS OB FO4
% PAS #faic X b 34 L7,

3. BR

D IfExFaAgE

2%CMC &H PS04 = 5 L EBT i, £
1,000k, 700u, 400y ® % F 2 — 7 O AR IL6
ml/min, 3ml/min, 1.6ml/min T& - 755, EA
#420.4ml/min, 0.2ml/min, 0.1ml/min IZ&F
L, UL, PSOUiHE &bz, i &
OB ERE Lichs, EERBME, 458, 24,
45 LBOM7 2 — 7B EER L1 (Fig. 2).

wic, CMCEBED, 3%, 4%, 5%, iwown
T, CMCB-EDOE\PS 12 Y, MEE FRLEO
RV H DN, Bic5 %CMC 474 PS <, 0.1
ml OFEAT, EARND3ml/min it LEABIC
130.0Iml/min &, 605FDOELVWHREDE T
Bdlc, L LEDBE B dmsEmmne, #60
SERCITOMIEEL, ERIEL TS
LR S hie (Fig. 3).

Flow | ps (29 cmc)
0.1ml injection (bolus)
6 ' 1,000 pé
}
3 po—r—mennnes Y00 ug
I
et r-= 400 p¢
I: I
ELJ i i
ml<min [ L
T T T T T
0 1 2 3 4 (min)

Fig. 2 Change of flow volume after PS infusion in
vascular model
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3‘__| : : N l|
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— ‘FaL__ 1 :
4 cMC 3é‘MC: l—59% CMC
| Mg
I : CMC
g l | |
1 i I
! ! i
mé/min _ ol
/ L === e L -‘,‘,— =
0 10 60 (min)

Fig. 3 Change of flow volume after PS containing
29 CMC in vascular model

2) PUEEFIES HE#R

2 %CMC &7 PS-MMC D604 #% o MMC §#
B, 3.3mg/ml T, 3%, 4%, 5%CMC&H
PS iz Tit, %4 41.1mg/ml, 0.8mg/ml, 0.5
mg/ml & X b {EfEERR L. —F, £/ MMC
PHEMR LB VT, 600% o LiEFo
MMC #E2160mg/ml TH b, PSHETHL 1T
BHMEE LT (Fig. 4),

3) AR RHWI-SER

FFEIIR A 1 PS-MMC % A L 72105 % 0 X

& Tk, PS-MMC LB f1 L 7o & 8 % Metr-

izamide iz X b B R RS Ih, EL
WIFBEREY AL TWE Z EREEIKhK

lfil]j prmmmm R o Saline
g T cMC
- 2%
Sl =
X 3 I —— saline
2 ' Sme
o |
S ]
S 2 : T — PS-MMC
Q [ e
= h I 3% CMC
= 14 e _+ 4% CMC
;ﬁ;‘"ﬁ;ﬁ—'r"‘ %GNG
T 1 1!
5 30 60 (min)

Fig. 4 Difference of MMC release from PS-MMIC
(1rl) in saline solution

(Fig. 5-a, b). L# L, ZOiz205#icidsse
WL, 120081017 » 7oiE B CIRFBIIRS, SKE
¥ CHRECEY Shic (Fig. 5-¢). BERORME
A MMC 1, MMC BhEER 3, B
12l.2ug/ml L EBEXYR LUBEECETL
fo. —7#, PS-MMC R T, BEEDOREE R,
0.4ug/ml &8 <, BHHES04E ¥ CRERICIETL
7o (Fig. 5-d). Bhik 2 Rsfulgé o PAS IC Xk %
FFL88:& T X, £8500u LA o/ NBIIRPIIC PS 3%
FLTwi (Fig 5-e). LaL, IEEE-CHk
BEAOEZEXREOLNT, RRICT - cEBEDRER
CTLEERRARLI LR ST,
4) KR VXEF L 2 ERER
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PS-ADM Bt 5 50 X #2Tik, RECE
1L 7z Metrizamide iz X b, EEREHZME s T
OREZME 7 s #5 & ot 7z (Fig. 6-a, b).

MMC conc. in serum(gg/ng)

2
n

BT AR B & LA B AR

*==-8 MMC with saline
] o——=o MMC with PS

T v T T T T
0 20 30 40 50 60 70 80

Time: after administration (min)

d

LAsL, 2008 icide kL, BEBoRM
Ifis ADM EEIBI LT ik, ADM M IhEhi s (4
BEWEE) T, B (25%) 28ug/ml & &

Fig. 5 a) Left hepatic arteriogram of a dog prior to PS-MMC infusion. b) The arteriogram taken 10
minutes after PS-MMC (2ml) containing metrizamide infusion shows that the arteries remain still
opacified (arrow). ¢) Two hours after the infusion, there were no contrast retention in the liver.
Repeat angiography reveals good opacification of the left hepatic artery. d) Serum levels of
mitomycin C following intraarterial administration at a dose of 0.2mg/kg (5dog livers). e) His-
tologic specimen of a dog liver obtained at 2 hours after infusion shows that PS still remaing within
the peripheral arteries less than 500u in diameter (arrow).

b

(46) BAERSE $48% #Hes
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BEYELTUBSERET L., —K, PS-
ADM BHERETIX, HEA S5 5#125.6ug/ml & & —
7 ERLID, FOEBEAETL, B8 H#

b 72%0.2u Th - 1= (Fig. 6-¢). MMC D Bhixsk
OFMM AL O EE L, MMC BEmBERE T,
2 BRIzl dug/ml L BEX 2 L TUERZERICE

2.0
Ll
L8
1091
! 30 -
EI — ADM with saline
H -8 MMC with saline
= i o——a MMC with PS =
1
[}
I L
e H
@ ; S 4.
g 0.57 i‘ b 4
i w
£ & — ADM with PS
v p 3 e "
S NN
= w o 9.
\ g o
Y 14 =
.. .-"'"“-o
'\\ “"“"-.___ -—-“"——-.._0
- . ‘T ~~~~~ # r . - T T ‘-‘I-' T T T T 1
10 20 30 40 50 60 70 a0 0 10 20 30 40 50 60 70 80
Time after administration (min.) Time after administration (min.)
c d
o—o PS-ADM (n=1)
s ADM with saline {n=1)
g 151
=
5 \\
E
2
o~
X wr —
£
g
<
1=
o
§ s :
B {
0 30 60 90 120

Time (min.) [ e——— Y
e f
Fig. 6 a) Common iliac arteriogram of a rabbit with VX2 tumor at the thigh prior to PS-ADM
infusion. b) The film taken 5 minutes after PS-ADM-metrizamide (2ml) infusion shows that arteries
are still visualization with surrounding mottled tumor stain (arrow). ¢) Serum levels of adriamycin
in rabbit VX2 tumor following intraarterial administration (2mg/kg). d) Serum levels of mitomycin
C following intraarterial administration (0.2mg/kg) in 5 rabbit VX2 carcinomas at the thigh. e)
Biological activity of adriamycin in VX2 tumor tissue after intraarterial administration (2mg/kg).

f) Histologic specimen of a rabbit VX2 tumor obtained 2 hours after infusion shows that PS still
remains within tumor vessels (arrow).

FEFI634E 6 A25H (47)
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T L5047 LA R Wi trace & 7 -7z, L &L, PS-
MMC BhER T, BiE105#70.82ug/ml TH
b, DIEBEMBIERL ) L EEYERL, 8005
TH0.08pg/ml Z#iH LiG7: (Fig. 6-d),

VX2[ @5 T o ADM FE#kEE 1, %120
T PS-ADM #T11.6ug/ml, ADM Eih
BHERT3.9ug/ml TH Y, BHIEE30, 60, 1204
WTFhoRFR T, PS-ADM SR, ADM )
EH LD 3B LREERR L (Fig. 6-e), X,
By 2 RS o ESFENRFE TR, PAS $+T,
PASBBH¥EWE & L CIEFMERN = PS D fFEMN
R E i (Fig 6-1).

EoEBRER, D, B X h i PS-MMC
(ADM) DRFT#SBENRIFEZ & ROBIWERIZ
NI HEEEIPBER I NI DT, RCEREEY
A,

III. BRAREYIFZE

1. &A= H %

ERPRIG AR L Tix, PS o> CMC IEE 1 2 %
EL, ZOBWmMl 2 H T AT VA EHA L
BEEL, BAERHTORBHE T A 1 RUOEHE
FAFREETH S S ORIER L (R,
HRTRZ),

D w8k X AT E

a) %tg

XEIE, FEIRERN (TAE) 2ATxied -1
EITHFRE2SHIT, TOPFIE, PIRARESR (10
B, WEFFBERE(THD, BEHEFBIREE(2
B, Tofh (661, BEDOABBIVELHHEMN,
&) T, W“Fhid stage IVEHTH A,

b) HAKE

T35\, Seldinger K ¥k ¢ KEEEINR X v5~6.5
Fr. ¥4 Xh 7 -7 A% @EAK, BET LML
R E R FFBlIRiEE», PS-MMC(ADM)10
ml % FE TR0 CHEA Lz, EARBUL256
ICHE~39E (SF#91.6[E) 17 7o,

%7z, double lumen balloon catheter 7%, #A
FTRETCEESI T, BERFFBIIRATH 7 — 7 L 4e0
DAL — v R X, MFEEN T iz PS-MMC
(ADM) ## AT 5 balloon occluded arterial
infusion (BOAD'®'#% 1T » 7z, BOAI TOE AL,

(43)

A FEEE Lk L Ui gk

FEA3IE D 5 BB TH - Fe, [EA FFBIR S22 61
TUE, double lumen balloon catheter % #&AF &R
PIHBEAL, A — v LR X, BEREER»S
FF~O Mk i mEh U, -EREEIR—E+ 35
iRk B+ 18 B B~ o Mk & KA e B F L
PR EED FrEA L.

2) I ADM

HUEHOFFCoM @2 FET 579, PS 10
mD-ADM (20mg) BHE#H 0K M ADM piE
%, BE2 48065, 10, 20, 30, 405048 &
I 5 Pl oW CTIE L e, 7, MR E LT,
fiz> TAE 7REETs stage IV FFRE 5 #licxt LT,
o ADM % 10ml O 4B R B L CEBiiE
CHURRI BB 2 1T\, KiGMh ADM %
R RITE L e,

R, PUBFIOBECE LRSS D L LT
BRCBERMCER IR TS HtEEER Y ©x
F = e iRl 2 B3 5Bkt & b B L7,
Bl%, fbe> TAE 7RAE 7z stage IV IFEE 5 1 ic ot
LT, FAito ADM % 5~8mld V) €4 F— iz
1~2ml ©KEH = — V#E#H (meglumine and
sodium diatrizoate) % inx CEE L <& (UTF
Lp-ADM &hiE & BE3) 21T\, KM ADM #
B xR RIE L,

3) ElfEH

BERTR R O 0% 0 3R, BiEgo—
g, MmEEAOREEOEEIC S X st L
e

4 BERHR

PS-MMC(ADM) 8 % W6 1T U 7= #E 17 BF 525
B3 % R R o ¥ E 12, Mm% alphafeto-
protein (AFP) fEORERMAE(L, ERZH (0E
BH¥Y, CDHcX 3PRARESR>, BEESROZT
1k, B0 Karnofsky iz X % {afish R uEH & b
T,

2. BR
1) M= ADM ®&% (Fig. 7)
PS-ADM ByiE%¥, V €4 F—a (Lp)-ADM &

FEHRUXEE L ADM BB B4 5 flo
I ADM RE O F5EA 35 &, ADM i
MBHTEFETIX, 2 49120.69ug/ml & &\ peak

HAERSE $488 F65
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2 =3 ows LT, PS-ADM &R, Lp-ADM
BB, peak {HAN 5 S LBEEL, 0.15ug/
ml, 0.24pg/ml & ADM BB R IC A~ THI &
MEEEZR L (2 FHOET 5 %ORMRET
HEZHD). 10, 20, 30, 405 HOMETIEL, WH
iz EEERRD b1, 1058 F T,
ADM ¥m@ER X b $ PS-ADM #, Lp-ADM
BHEME T, 200 SBHIIEE LWEL e b,
30, 404°#, PS-ADM B CoCEEL R LICH,
B o ERITAD -1z, £7, PS-ADM ¥
E LpADMBOEICEEFERZI AL
7=,

2) ElIfEH

PS-MMC (ADM) BRI, 3 BiC.LE s,
1 FIizR G 2T, Wwihd BOAIL E A
T, AA—vEREREIRICEARICOLR LA,
AN — v R IE SR EBIILESC I EE L,
arterio-venous (A-V) shunt 2 &4 5 Fliz fiv-T
LS 0RIERRAORD bR o, Kk
X AEhEE O MEMEFRRE TR, 120004
=, PS-MMC (ADM) &#E#, GOT, GPT @
BED EAY 3FEDL, WTFhb—BiT
HH10~14BBICTO v <AicfE L (Fig. 8).
ZOMOB L RENFAREL Abhisn T,
3) EFRLR

iR o IMiE AFP B2 B4 (100ng/ml LLE) T
B - 1216fimouT, PS-MMC(ADM) 8o
AFP {EOZE& % 85T L 7=k R75% (166151241
2% EDETRBDI, LELZD 5D 34

B o PS5 n=5
RN — Lip n=5
E *—e one shot nm 5§
3
g
§
5
. 0.5
g
§ I\
s
d g\*“w
} .
\ﬂ“""““'—-—-li{* __________ e
2 5 1D 20 30 40 (min)

Time after administration

Fig. 7 Serum levels of adriamycin following intra-
arterial administration of PS-ADM, Lipiodol-ADM
and ADM:-saline solution.

FEFN634F 6 A25H
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T 4 BBCEHEL Lo EANL SR (Fig.
9,

EifR 2N X ARRNE T, OEER CE
L7 8 Plleh, [E57 B o fi/ N2 5 B ERed

DA 3 BICHIIRABIES & O/ bR bz,
e ot ire GPT
300 / — 300 / \
200 m / 200 \
100 éf 100 % =
gﬁérﬁa éﬁﬁi——
0 7 14 days 0 7 14 days
T.Bil | T.Bil LDH LDH
rg/di /e
B 600
® H/LX;:,L_
‘ / = ﬁé;_::ﬂ—
3 20 %E"‘q::

Fig. 8 Chzmges of GOT, GPT, T. Bil and LDH
after hepatic arterial administration of PS-MMC
and/or ADM.

AFP

-

e

Vavamraaiil
‘§< [ =

1,000%

200 %

=

100 %

//

A\

el
><-~,>\
DS

Fig. 9 Changes of serum alphafetoprotein follow-
ing intraarterial administration of PS-MMC and/
or ADM.
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i 2T, AELTCWRFIROBEEZ D
TAE 2B & oo fc (FEHIL, 2).

Karnofsky 12 X A aiRahREEE TIE, 0-ALL
LoEREZRE, 2561134 (52%) T, %,
A ZD R A 2 R 70-B Ll Lo ESIE, 641
(24%) T, Zo5BI-Bix 34 (12%) iwabh
7z (Table 2). HAFEC L 5 EEDREOERT
1%, BOAI ff o & Eim > 2 HBF Uiz 5%, M T
LT ERIBD LA 52,

BB O LR OBE Tk, 50%4E%4 B #nt

127H T, #Ri34258 C4EfEP) T©Hho 7o, =D
B, ABED & h & T stage IV TR 105
T HPURFEIRENE IC X AR08 H L b L Eh

Table 2 Therapeutic effect of PS-MMC and/
or ADM on advanced hepatocellularcar-
cinoma (Stage IV) evaluated by karnofsky's
criteria.

clinical efficacy 0-0 O-A 0B 0C I-A IB IC

No. of patients 12 7 2 1 ] 3 0

Fig. 10 A 54 years old man with hepatocellular carcinoma accompaning a large arterio-portal shunt
and tumor thrombus in the main trunk of the portal vein. a) Common hepatic arteriogram demon-
strates predominant arterio-portal shunt and irregular tumor vessels. b) Portogram shows complete
occlusion of the right main branch as well as tumor thrombus at the umbilical portion of the left
portal vein (arrow). ¢) After four weeks of PS-MMC 10ml (MMC 10mg) infusion from proper
hepatic artery, arteric-portal shunt is markedly diminished. d) Portogram also shows markedly
diminished tumor thrombus with resultant recanalization of right postero-inferior branch. As a result,

patient received hepatic embolization.

HAERSE $48% H65
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T\u+7-. L» L, Kaplan-Meier i1z X AW kD 3. fEAI
BETE, AR FEEZEIA LRI 5 T, 1) PIlRAEIESEH, 545%, B Fig 10)

Fr8iRaEs <, Faduchic » TR

b d

Fig. 11 A 64 years old man with hepatocellular carcinoma accompanying tumor thrombus in the main
trunk of the portal vein. a) Proper hepatic arteriogram demonstrates irregular tumor vessels in the
whole liver with “Thread and streaks sign” of tumor thrombus corresponding to the right hepatic
vein. b) Portogram shows complete occlusion of the main portal vein. ¢) A 5 French size angiogra-
phic catheter was advanced to the proper hepatic artery by left: brachial approch. PS-ADM 10ml
(ADM 10mg) was administered via the remained catheter twice a week during 4 weeks. The
arteriogram after infusion shows marked diminution of tumor vessels and “Thread and streaks sign”.
d) Portogram reveals patency of the portal vein.

BRFI634F 6 H25H (51)
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MEDREL D, EW L A-P shunt £ - T
7o (Fig. 10-a), Fix, PIRARIIEAZEL, &
EOMRABRiCEERER S hicfc® (Fig 10
-b), TAE D& e\ & ¥ L PS-MMC 10ml
(MMC 10mg) #EHEFEIR»SEA L, 438
BRoOEF T, EFME, A-P shunt (ZZB10
ALTvie(Fig. 10-¢). ¥z, PIIRER R OER
DEFEIHEEL, AR oWTh B TREO—
2BAFE L 7= (Fig. 10-d). AFP {&i%, 1,600ng/ml
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Fig. 12 Time activity curve of *"TcO7 on the
tumor area.
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HieomdsdbneErbhsn, BHE, H¥AlY
EF L7z PS %, &%, Dynamic CT & 1af7 L,
#EBH|o 44 & Time Density Curve Z#5t L 7-
20ITh, COFXEMFIERE 2. B,

Expansive type @ & #1c 3 T (Fig. 13),

Metrizamide B &) CT <, BSEANIFEIR
PHFERE~DOBTHEL, EE O hypervas-
cularity ® &1z, EEHOREE A% L (Fig.
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13-a, b), —J, PS-Metrizamide B CT T,
HIRENE CT offic iz L <, SEHIRENRM
REBFLTEY, BYGCEES L IEEERO
EPEL, LB HT A EAYRDR
(Fig. 13-c, d). [E&#® Time Density Curve >
LT/ 2EX RS = 5, BMENERTISH,
PS BB 408 TH b, PSIEMENER T
LR NI B T,

3

Fig. 13 A 61 years old man with hepatocellular carcinoma (expansive type). a) The CT scan taken
10 seconds after intraarterial infusion of Meterizamide-saline demonstrates an isclated retention of
contrast medium in the tumor area in the right lobe. b) Twenty seconds after the infusion, the CT
scan shows definitive decrease of the density. ¢) The CT scan taken 10 seconds after intraarterial
infusion of Metrizamide-PS through right hepatic artery demonstrates retention of contrast medium
within the arteries, as high-density striated pattern. d) At 20 seconds after the infusion, contrast
medium distributes homogeneously throughout the right lobe as compared with that of Metrizamide-

saline infusion.
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(Fig. 14-b), iz, PS-Metrizamide &% CT ©
1%, EFH O A-Pshunt 203 AHHEFEE RS
he, MELRLHAHECL VB CHAH LT Wi
(Fig. 14-c),

TihbbETIEOSE, BRSO mES
HixtE-7ch, HEH2 DX 51 A-P shunt & %
TEDEWEND, FUEFIBMENEL D L PSE
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AR aE 3 ko 2 S Bt 23 e 2 37

z bz,

3 ZeHiconT
BITERBAL Tix, PS MRL7 kKM 4
THH, KEBRANC LR b ER L R 5T
REBALRT, bbb ba@bdbh
fehrote, FIZE L\ A-V shunt 2573 2 Elic
BTy, ERYERTIER Ll sT
EHb0LELLND, HEEY A CBERYE
& LTk, Tuma 5435, degradable starch micros-
phere (DSM) Z &) U T K MEIR 2 2848 X8, #+
DENBERIZEAT HHELEEL, BEHEED
BB (ZCEBESE wIEH L\ 52~20 ¢

Fig. 14 A 67 years old man with hepatocelullar carcinoma. a) Hepatic arteriogram shows a large,
dense tumor stain with arterio-portal shunt (arrow). b) The CT scan taken 20 seconds after
intraarterial infusion of Metrizamide-saline solution shows that the medial segrnent of the liver
becomes high density whereas the lesions in the right lobe is poorly enhanced, probably due to
straying of contrast medium through arterio-portal shunt. ¢) The CT scan taken 20 seconds after
intraarterial infusion of Metrizamide-PS shows that both the right lobe and the medial segment of
the left lobe become high-density, indicating homogeneous distribution of contrast material.
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