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Clearance of Anti-Cancer Agent in Hepatic Carcinoma After
Transarterial Embolization with Lipiodol Assessed
by Tc-99m Pertechnetate

Hitoshi Yoshimura, Kazuro Iwata, Koichi Ide, Shigeharu Tsutsui, Shinobu Hamada,
Kazuhiko Yoshiya*, Juichi Tsushima*, Fusayuki Nakagawa*, Hiroshi Sakaguchi*,
Tetsuya Yoshioka*, Hajime Ohishi* and Hideo Uchida*

Department of Oncoradiology, Nara Medical University
*Department of Radiology, Nara Medical University
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Key Words : Tc-99m pertechnetate, Lipiodol, Transarterial
embolization, Anti-Cancer agent, Hepatic
carcinoma

To study the clearance of an anti-cancer agent in hepatic carcinoma after transarterial
embolization with Lipiodol, the clearance of Tc-99m pertechnetate mixed with Lipiodol was analyzed
experimentally and clinically. The anti-cancer agent and Lipiodol maintained the condition of
suspension in the disposable syringe during the injection into the liver after pumping by syringe
connector system. In tumor vessels of the tumor, the anti-cancer agent was retained in the Lipiodol
layers in a stripe-like pattern for a long time. Clinically, the wash-out of the anti-cancer agent was
more delayed in the tumor area than in the non-tumor area. Also, the anti-cancer agent was retained in
the tumor area even 24 hours after injection.

These results suggest that the Lp-TAE using iodized oil (Lipiodol) mixed with an anti-cancer agent
followed by gelatin sponge is useful in producing both the better effects of chemotherapy and
embolization.
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EFORAEH BRI XTI\ od, FEH LY sk :
EA F—ADREGLEREHEIRRCL > TRE Before pumping After pumping

D, WELKEMIhTWiL, EFLOAVE Fig. 1 Syringe connector system for mixing
v 7RI X % Lp-TAE kT 5 HEE| 0 EHA Lipiodol with water soluble contrast medium
ERRELHRHTHENT, *Tc 032V v 4 (:oni;nani‘ning: _anti—can.c.er“ agent (Adriamycin) afnd
HoRFHBEAEE Y "B T 5HR X B 0T then mixed together after pumping.
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Fig. 3 Experimental Design 2

Immediately

T
i ‘ i "
8
f

After 30 minute

Imm, O 3BEDTFAF v 7 F a2 — 7T EH\,
FZADF2—TICEBR1IDO20HBEDO LD LA
U, Tibb, " Tec 0367 F ) 7=4 >
VETVYFAIST 74 VEFRB LI OB ULE
WEREBEOYV A K- LOREREYIEALL,
7ok, WL L THEN 2mm D F 2 — 71 EE
1DMBERILSOXEAL, ThbhEhv<h
A ZH L ORIz T CL2B R o™ Te 070 4
OB AFERCHE L, 3k, EHRBIV
1Rt o RAE 2 IRANICIRZE L e,

2) BREREVERZE

E{5 AW & R Bobs BB & i 3
FRELLGS: X OSBRSS Al e R E L, 7
F U724 v50mg &% Tc 07 20mei 7 v #
*7 774 vimlIZEMEL, VA F—5ml &
DRBWE A B H 7 - T VI EIRICE AL -,
HEAEERIIC X D25 CfT - fo, IEATE# 2510
BHE 17 v —aT00E OB EEEC X 59T
0; DIUHEEZE L 3 X UV ABRABFRE 72 B DN 24 %
Eo*Te 0; D EMEAEEL, S HESREAE
HIEEE S OTE D Te 070 H 7 v + P& il
L CHBERET L e,

. # £

1) RERMBFR

D EB1 (Fig. 4

RIRPBIR T, £RKEY 4 F -1 0RE
BIEHRLD 2BESENEILEF>TWBH, 7
VEF LIS T4 v ) EA P L DBRIBIT
LTy, 3008, £RKE) K-

AAERERE #4488 H45




=LE)

#H fih11 4

457

Time Activity Curve

"‘"---'—'5-.4\,’ = :
" SLALP A S

AT N
f AGHLP

.

RI+AD/AG (I +AD/AGHLP| RIVAD/SLILP

) At
| A6
r‘"“-""s—-—w\
AGHLLP
_hﬁfw. ;Hmﬂzﬁ%mﬁ
o0 1§ 150 0 o x|
dc

Fig. 4 Experiment 1. a, Macroscopic view immediately and 30 minutes after

pumping mixture. Suspension of SL (dissolving AD) and LP separated in oil
(LP) and water (SL+AD) layers immediately after pumping mixture. How-
ever, suspension of AG (dissolving AD) and LP separated slowly. Also, many
drops of LP were mixed in the AG+AD layer even after 30 minutes. As a
control, the solution of AG dissolving AD was stable without separation during
30 minutes. b, Scintigrams during 30 minutes after pumping mixture. As same
as in the macroscopic view, scintigrams showed that suspension of AG (dissolv-
ing RI) and LP separated slowly as compared with SL (dissolving RI) and LP.
The solution of AG dissolving RI as a control was stable without separation
during 30 minutes. ¢, Time activity curve of upper and bottom site of 3 tubes.
Suspension of AG (dissolving RI) and LP was stable until approximately 10
minutes after pumping mixture in contrast to that of SL (dissolving RI) and LP
which separated into two layers immediately. RI distribution of control tube

was stable during 30 minutes.
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i Fig. 5 Experiment 2. a, Macroscopic view imme-
1 diately and 12 hours after injection into a control
tube and 3 tubes of different diameter (3mm ¢, 2
mm ¢ and lmm ¢). Every suspension in the 3
different tubes separated immediately into a
striped pattern consisting of AG (dissolving AD)
and LP layers, and they were maintained in that
pattern for 12 hours. The control tube was stable
for 12 hours. b, Scintigrams during 12 hours
after injection into a control tube and 3 tubes of
different diameter. As same as in the macroscopic
view, scintigrams showed that every suspension
in the 3 different tubes separated immediately
into a striped pattern consisting of RI active
(AG) and non-RI active (LP) layers, and that
they were maintained in that pattern for 12 hours.
RI distribution of the control tube was stable for
12 hours. c. RI activity of a control tube and 3
tubes of different diameter 12 hours after injec-
tion. In every tubes the distribution of RI activity
was approximately equal without remarkable
gap from upper to bottom layers of the tubes.
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Fig. 6 Case 1 Hepatoma in 61-year-old man. a,
Late phase of hepatic arteriogram demonstrated
tumor vessels in the right lobe. b, Plain radio-
gram after Lp-TAR revealed the accumulation of
Lipiodol in the region corresponding to the tumor.
¢.d. Dynamic image and time activity curve in
tumor and non-tumor of Lp-TAE containing *™
Tc 07 during 30 mintes. *™Tc0; was washed out
more rapidly in non-tumor area. However, in the
tumor area, high activity of **"Tc 05 was retained
30 minutes after injection. e.f. Planer images 4
hours and 24 hours after Lp-TAE revealed high
up-take of **"T¢ 03 in the tumor area. T : tumcr,
S: stomach g, SPECT images 4 hours after
Lp-TAE clearly revealed heterogeneous distribu-
tion of *"Te 07 activity. T : tumor, S: stomach
h, Plain CT 10 days after Lp-TAE revealed the
accumulation of Lipiodol and production of much
gas in the tumor.

HRERSEE #48% H4 5



HH O OB ll4k 461

2) ERERRIRRRE X B2 Te 07D FERFHIBATEE 3 X OHEARR 4 KeRd
R R 1107 B O Bs e i 3 Bl 44 b OB O EREBSEL, SHIEETE
B WTT FVU 74> v50mg £ Tc 07 20 JARFEEE R OMmE D™ Te 034 7 v b B X il
meix7v¥A47 574 VomlCBBLT, I U CHolchent Uicks 5, BEE- 3 R BRI BT
# F—abml & OMBEHED 7 — T VENCTH B HTmTe 030 45 AEERICE <, 4 FefEIER
fRiICEA LT, EAEH?L05HEOBEFHEIC & 24REREI# T b BB IIC & " Te 030 FAmHER

6564 Time Activity Curve
20568
o
y
adae %‘ M tumor

f f‘i YMH\I'M WA

™ ‘\,\
e ey non-tumor
] W%My—‘\mww-’ww

. L% S— e RS UR],
Tc 7d

FEFN634E 4 A25R (45)



462 Lp-TAE B3 2 FFENHEFIO 7 V7 5 v A

Fig. 7 Case 2 Metastatic liver cancer (Primary : Colon Cancer) in 59-year-old
man. a. Late phase of hepatic arteriogram demonstrated two ring-like tumor
stains in the right lobe. b, Plain radiogram after LP-TAE revealed the accumu-
lation of Lipiodol in the region corresponding to the two tumors. c, d, Dynamic
irnage and time activity curve in tumor and non-tumor area of Lp-TAE contain-
ing *"T¢c 07 during 30 minutes. *"T'c 03 was washed out more rapidly in the
non-tumor area. However, in the two tumor areas, high activity of *"T¢ 0; was
retained 30 minutes after injection. e, f, Planer images 4 hours and 24 hours
after Lp-TAE revealed high up-take of *"Tc¢ 05 in the two tumor areas, T :
tumor, S: stomach g. Plain CT 10 days after Lp-TAE revealed the ring-like
accumulation of Lipiodol in the tumors.
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Fig. 8 Schematic drawing of TAE using Lipiodol anti-cancer agent suspension
and Gelfoam (gelatin sponge). It was suggested that the anti-cancer agent was
retained in the Lipiodol layers in a stripe-lipe pattern in the tumor vessels and
that Gelfoam delayed the wash-out of LP and the anti-cancer agent from the
tumor with occlusion of the feeding arteries of the tumor.
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