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Transcatheter hepatic arterial embolization (TAE) with gelatin sponge particles soaked in
anticancer agents has been widely employed in the treatment of Hepatocellular carcinoma (HCC). The
mechanism of TAE has been explained by blocking of blood flow to the tumor, however the role of
anticancer agents used with embolic materials has remained unclear. The purpose of this study is to
prove the role of anticancer agents used in TAE.

1) In eighteen cases of HCC and 4 cases of metastatic liver cancer, TAE was performed with
gelatin sponge, anticancer agents and contrast media. The livers were examined by CT 4, 24 and 48
hours after TAE. A selective retention of contrast media containing anticancer agent in the tumor area
was observed in 14 of 14 cases examined 4 hr, in 15 of 17 cases examined 24 hr and in 6 of 6 cases
examined 48 hr after TAE. In the cases of metastatic liver cancer, retention of contrast media, was also
observed in 4 of 4 cases examined at 24 hr and 3 of 3 cases examined 48 hr after TAE.

2) TAE was done in 12 cases of HCC by using gelatin sponge soaked in anticancer agent mixed
with 99M-Tc-pertechnetate. Livers were observed by a scintillation camera 4 hr and 24 hr after TAE.
A selective retention of 99M-Tc-pertechnetate in the tumor was observed in 12 of 12 cases examined 4
hr and in 3 of 3 cases examined 24 hr after TAE.

3) Inonecases of HCC, hepatectomy was performed 2 days after TAE. The concentration of ADR
in the tumor tissues was measured as high as 1.96 pg/g, which was higher than in surrounding liver
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parenchyma. These findings mean that the anticancer agents used in TAE are selectively retained in
the tmor tissue even after 24 or 48 hours. Therefore, we can expect TAE to play the both roles of

embolization and targeting chemotherapy.
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HEHIR €S F Vv ARV O EDERWE IS
HAERT, BEEE N LERN YT, FH
ik 28 # %% 5 (Transcatheter Arterial Emboli-
zation-TAE-) BBAE O A { WifT X h, £ oM
BHEOEREL LTERHENEBSRLT VS,
T, FRAREFEEER N LEEESTR
DB/OLNDEHEE LCOFMEIHEL I, £ D
Iegk s> TAE IR 5 e niThh T s
5,

€3k, TAE J3FFHIBRRE O 2 % BRI 1o
fabe2BHREIKO L S IcBHBEIh T, M
R X BhR X D 130F100% D M i % 5% 13 %, JEHER
FFREE, BHARX b #925%, FINRE b #75% 0 I
WP%ZT5, COw, FEIRECESEIRO
M % R RT3 5 &, FFBORE31313100% D
MmN DH, FEEBFEE PR L b oM
W TTRD IR EE 5 1, FFHED 2B Iff 5.
TAE BOFRBEBZLNBF LT L BETL,
BB IFEMIC X 5 &5 2 bh 5 REBEEOGEY S
LT, SFRTHHBFOHRELE 2B 5EE
DEMBIBEOBRIILT L PR TIZI V1
D, KFHEDOEE T 5 ERBF L E T
HBEEZOLNITEL, 0, FERERE
% (TAE) 4% X b ZRGE L HiEHOHED
HARFEALHMEL THAD bhin, TAE OKEH
W HRBHEHRIOBIR EOBRENTOWTIZFE K
HAREATWREVWORERTH S,

AP T, TAE DBRIHAET 2 HEH OB
BrUWOCT 2 BT, ERWECLAATR
TEHREAOBBE R L, FoR, Bkb2
MR XBI-DTHET 5,

MRNR & Fik
1. X# CT =B\ =45t

L. X% FFFREEGI18MH, BB FFREEf
4P E LT,

II. fERIZEA - HiReA—Mitomycin C (=1 ¢
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A VGBS HMBERH S, Doxorubicin
(7 FY ~> v BMEBBELE), & 8H
—lopamidol 370 (4 #2313 m v370 ; A& > = —

Vv 7 HED, BERYWE—E5F v AR v
(Spongel, |12 P BUsEH-8)

I, 5% ; Seldinger # % B \~ T & EB 8 I i1
introducer sheath ##A L7z, = sheath & b
AT —=TARBAL, ETELBRHE—FIRES
EITVEBOMRBEOAEROBEYHER L
o, IRREBIIRE R 2 JE 1T LIFBIR O ik D % 4 7,
BB ORAECEN ) R L., Kic, »5—5
N EEFBIREE L CEAL 5 288N 2
17D DRTH LT, BIFBIRER LT\ s
ik, MEBREEIRZ FEMCKRE L, ERM2T
S BRI BB R EEIRIC Y T —F AR TEBRD
ESF7e, ERYELLT, 7 ¥V 7+ (ADR)
20mg, =4 b=A v C(MMC) 10mg, # 1 #*
A3 e300 30mlIBEL, ThP¥5 9 R
BV IWBIRERT-SDORER LI, 5 —F
VIO EB L ERE 2 BIBNE kT 5 %
THEALR, i, BHFBIRL D ERLT, B
BIE D& AR LI,

TAE &, 4B5h, 24R5RE, B0\ 1248RERIE 1 BT
BED CT 2 BY L, PUERLERLEEH O
B Y ORI O BIE A SR L1,

EEZRMOGHF OEHORBE Y 4 BRI 501
e, 2+ D ERRIDEE e B R LT
W3, + L ERRREGSCES g LT
Wh I ERHGESB, —HMERL T
5, —  EETCEEANE EE LTV,
2. Radioisotope % Fg\:71- 445t

I, N%&  FAERBEALGIL SR E L,

II, FREH : PuEH—Mitomycin C (= +
<A viBMS | BFIEEEEH ), Doxorubicin
(7 ¥V 7>y BAEELS), &% —lopa-
midol 370 (4 #+23 »w 370 A& =—1) v 2
# #), Radioisotope ; 99 M-Tc-pertechnetate
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5mCi, EBWHE—¥ 7 5 v A+ v (Spongel,
Iz PSR BL)

. FE: () RAEOFHER B\ T cath-
eter B BRI ¥ CHRA L, ERPELL
<, ADR 20mg, MMC 10mg, & U'99M-Tc-
pertechnetate 5mCi % 1 # ¢ 3 » »370 30ml
CHERL, “h¥¥sFvaRfvIoicBidiie
e DEREHLI, AT —FA L ERLCER
WErEBOENHEETS ETEALL, WA,
RIFBIIR & 0 & AT, FEEMmE Ok LR
L7, FFBIRERBEA T, 4R, 24FR1%
Ty v h A FICTHERZHEEL, isotope D
BB X W FUEFROBBEEE L, EETO iso-
tope DEE X 2 B o3, + | BHFHT iso-
tope AMEFE LT\ %, — | FEEIIC isotope 134
BLTWu,

3. FAHEHERIC & 5185

[. x5 FrBafEiES] 1 flamd e L,

I, EA#EH  HifEHl—Mitomycin C, Doxor-
ubicin, &&#|—Ilopamidol 370, EEWE—¥ S5
F v AH v, isotope—99M-Tc-pertechnetate

M. g Q. @), LAKoHE CHERE
Btk (TAE) #MfT L7, 2 BERCHFIIBRM %
Tus, WHEERORERL b 9 »FT, JEEMAFE
B b 3HFTOMBEERL, ThLho@Mh
X ) EFARERCHEFREXE Lic, ik
& OAHBIB R R CHEAI O MBAERH OB & &
BEOWTHRE L,

b
1. X# CT #RAV 45

ik ERE RS HER O CT 2R¥L, B
B~ OFER LR L EFHoEROFER
UCRELBE L, ERAEFREALSHFTIE, 4
R BE LicUuplR 8 filic 2 +, 6Hlic+,
BB BE L IPITR 6 flhic 2+, TH
w+, 26lict, 24—, ASRFRABICEZELL
6pICIk2PIic2 +, 3Flic+, 1HlIctofRFR
M@ bhic (Table 1) (Fig. 1, Fig. 2).

R EES] 4 BCid 4 BRRIBICBZ L 3
ik 2 fhc 2 4+, 14hc+, 4RI BE L
4Gk 2 2 +, 24hc+, 48EERABICERZEL

R
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Table 1 (HCC, observation by CT)

cases contrast Teia
tumor type 4 hour 24 hour 48 hour

1 82Y male nodular type +

2 61Y female nodular type 2+

3 63Y male diffuse type 4+ +

4 53Y male nodular type 2+

5 59Y female nodular type + =

6 66Y male nodular type +

7 65Y female massive type 2+ +

8 69Y female nodular type + +

9 57Y male massive type 2+ -

10 55Y male nodular type + +

11 64Y male nodular type 2+ +

12 67Y male nodular type + +

13 67Y male nodular type 2+ 2+ +
14 54Y female nodular type 2+ + -+
15 64Y male massive type 2+ 2+ 2+
16 54Y male nodular type 2+ 2+ 2+
17 74Y female nodular type 2+ + +
18 55Y male nodular type 2+ +

Degree of contrast media in tumor after TAE with GSP
snaked in contrast media

2+ homogeneous accumulation
+ inhomogeneous accumulation
+ partial accumulation

no accumulation

fe 2 flic+, 1HIictDiEFR B Lhic (Table
%) (Fig. 3).
2. Radioisotope % A\ 24851

JR FE 44 B A B T BhBR B BRIE & B 1T U PR
# % Scinticamera IZ CHE L1, 4 RRE1# Ik
&L 12601261, 24FReRIBICHRE L7 3 Hish 3
Bl FrEE e —% L, 99M-Tec-pertechnetate @38
R EERED Hhie (Table 3) (Fig. 4, Fig.
5).
3. FIHEHRAC & 285

FFEPIRZB R 2 H B EIER L e R Ftk fFrififa
1 FloMSES T, RS HERR 0NER

BABMESE #50% 255



BE IE¥ fibl24 507

Fig. 1 A 54 year old male witc a HCC.

A: The CT scan taken 24 hours after TAE demon-
strates a retention of contrast media in the tumor.
The degree of contrast media retention in tumor is
(24). B: The CT scan taken 48 hours after TAE.
The degree of contrast media in the left lobe tumor
is (+).C: The CT scan taken 10 days after TAE.
The tumor area shows low density.

Fig. 2 A 74 year ole female with a HCC.
The hepatic arteriogram show a hypervascular tumor in the right lobe. The CT
scan was taken 48 hours after TAE. The degree of contrast media retention in
right lobe tumor is (+).

TR 245 A258 (31)
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Table 2 (metastatic liver cancer, observation by HoEkEoENED bh, FETo A
cT) (ADR) D FIEMPIBRE 1. %6ug/g, EHAIO
— Retention of SN B EE (21075 3ugl/g DEZ R LT, 3E
contrast media = ' - s s : ’

o 0 B AL o0 P I ) S AL PN B 0. 32T e g/

primary lesion 4 hour 24 hour 48 hour

g, A TN R X188ugl/g, THE LD

1 66Y male colon cance 2+ 2+ + e
e FFAGEE 0 M BE & Jo < T F B i I EAE R R L 7
2 41Y female sigmoid cancer + + } a
— (Table 4), %7, Fr@dB & b AGE L7z 9 AFTDHL
3 63Y female sigmoid cancer + +

FEHIREE R OSSR AIREE JIE O MEBIBIfRE R LT

(Fig, 6).
Degree of contrast media in tumor after TAE with GSP # 2=

soaked in contrast media
M E R % #1 THE Lk D X19274: 0 Egas

4 67Y male stomach cancer 2+ 2+

2+ homogeneous accumulation . i . i
+ inhomogeneous accumulation Monitz T% % 7%, ARRE DA < yrﬁ'ﬂh LSRR
- T - " - L X el H ar s eal]l
T —— B X Bt o toold, 1953412 Seldinger 43 Sel

dinger ¥ & Wi B KEREHAR X © © BhIR %2 H &
REELTUXRDZ L THBH, BIRERIRE
19684E1z Doppman Sic X b HFEiEH IR TH 1ot

no accumulation

LT"

Fig. 3 A 66 year old male with liver metastasis frorn colonic carcinoma.
A: Hepatic metastasis from colonic carcinoma. There is a low density hepatic
mass in the right lobe. B: The CT scan taken 48 hours after TAE demonstrates
a retention of contrast media in the tumor. The degree of contrast media reten-
tionis (+). C: The CT taken 15 days after TAE. The low density lesion and gas
bubbles are present in right lobe.

(32) HABi&EE #50% 5%
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55y male 24 h 1%
Fig. 4 A 54 year old male with a HCC.
The huge hepatocellular carcinoma are noted in right lobe of the liver. TAE was
performed with gelatin sponge particles soaked in anticancer drug and Tc-99m-
pertechnetate. The scintigram taken 24 hours after TAE shows the retention of
Tec-99m-pertechnetate in the tumor.

80y male

Fig. 5 A 80 year old male with a HCC.
Arteriogram reveals hypervascular tumors in the right lobe. Scintigram taken 30
minutes and 24 hours after TAE show the retention of Tc-99m-pertechnetate in
the tumor.

FRL 245 258 (33)
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Table 3 (HCC, observation by scinticamera)

P accumulation of

isotope
tumor type 1 hour 4 hour 24 hour
1 56Y male nodular type + +
2 53Y male nodular type + +
3 68Y male  nodular type  + -
4 54Y male nodular type + +
5 69Y female nodular type + +
6 72Y male massive type + +
7 54Y male nodular type + +
8 65Y male massive type + t
9 56Y male nodular type + +
10 55Y male nodular type + +
11 56Y female nodular type + +
12 80Y male nodular type + +

Accumulation of RI in tumor after TAE with GSP
soaked in Tc-99m-pertechnetate

+ accumulation

= no accumulation

Table 4 tumor tissue concentration of ADR and
lodine, 2 days after TAE

(H%E%%%{Egd) Todine(ugl/g)
a 3.015 1959
; 1586 902
. s 1659
L d 4.084 1846
g e 1.786 590
2 0.840 6686
g 1.151 Sa2
h 1.662 1042
i 0.835 333
oo 0.398 152
23 0.271 186
E 0.314 226

FTHRALHE S, 1971F 1 Lang bz X b
[EE oS ESIROMMmI X 2 EMES (B8 o
CEECGA &R, FFMIRRRE T b Bk ERER

#13119744 © Doyon b @ 1 i, 19764 © Gold-

stein D 3FIDHERH AN A HILERYE
B CERBEYT, TRL0OBMY I 2T
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TAE oHifEH D% El

4.0 b
3.54 ® tumor i
Oliver tissue //
3.04 »
2 ///
T 2.51
] /
3 //
P 2.0
a .
<< /
L]
1.5 /-
/ ¥ =0.13076 + > > 0.001703
1.04 /2"
0.5+ / o
° a
o
0 T T T T
500 1000 1500 2000
lodine level (ugl/g)
Fig. 6
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1977 IUE b IR ERYE CHEA L PR T3
CEERBRE LT ONEH LW HEXRHREL
N BHOFMAEERT R 4 Bl iF RS R A 18718, 1561,
60%Y, 10047, 120799V REFFEE oSG X
b, PRI ZGHA L TT 5 BIIRERKE (TAE)
AR B TR AR EETH B & LR
BmEhopicH o7, Fobk, FEEMESCY
LT, ERMOBOIIERIGA —BILIND
1ZE| - f,

BES T A ERERYm L b, #BIkA
BEPREORE LR EOLEREERC L VThhT
Ehoh, 2HHEETIHEROBRE S LEE
HELEHOBEHRED FS L, E, HUE
ArEHEFCN LHRERE T2 RE CIEY
oA iehonEEYRIET, ¥, ZOEIE
BotcoiEilofksgictlibeZd, EELE
LD+ oEYFERATE RV L85
L,

PUERI D IEB 53 B85, —cFEH D E
BrETsE LMo T?, 2T B
BRFCBREOTEAYFH IR 1DICKE
D IEF| 5 ERFECTHE A T % one shot R A E A
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B, B L PUBAIOBEMFHIYER T 5HIC
V& O FUIEF % RFFEEGEANCEA T 5 Rk
NEAEN TS X dicitote, L Lias
b, ThbOHEIFEABRMDMCE H H R,
VTR EVCEARECRWERARMO 2 o0&E
BERBERYARCHICL TV EEF V., B
M e PUEAR O S &, 5 LSRR ER
WA SIRE > REFEER Lt 5 & & 2 7HE
L 55 hETHS,

EH L IBRERRE (TAE) oL L
TOME~Z W LT, TAE OBzt AT
HHEHIOBREEY B Lz, £ 0#E, TAE iHf
A3 5 PUER 2450, 30\ 1 488FE LI R
CEHTAZ ERTRTRRY L, o ki,
FrapiRERERE (TAE) EE s LK 2 iR
o TV AEEIZ, BEOXESIRYEMST 5
T, PUEH R SR I EE TR I R R,
BEEICERL 5 52EAH T X 5 targeting che-
motherapy & LTOEEX*EFLTC572HTH
5T ERFRLTWS, RARICEL, FUEAY €
FFVARVIRBLTERYE LFHERATH
¥, EERFOIEAOCIEFRFMEYERE X8, ]
FEFRIOMREZ R THZ ENTRELI EERT D
DTH5,

7k, ARNOBEEILBAEERIRESHIEEITES
THIZHREER L LTHEELTWA, AWRE2ToCdic
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