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Contrast Material for CT of the Liver and Spleen
—Experimental Study for Safety of Lipiodol-lopamidol Emulsion—

Takamichi Murakami', Shinichi Hori?', Masanori Nishikawa?, Toru Hashimoto?,
Norihiko Fujita, Yoshifumi Narumi?, Chikazumi Kuroda®
and Takahiro Kozuka®
1) Department of Radiology, Osaka University Medical School
2) Department of Diagnostic Radiology, The Center for Adult Disease, Osaka
3) Department of Radiology, Sumitomo Hospital

Reserach Code No. : 514.1
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Iodinated oil (Lipiodol Ultra-Fluid) emulsified by non-ionic contrast material (Iopamidol) featuring
much iodine and surface activity, was developed for computed tomography (CT) of the liver and spleen.

The stability study revealed that Lipiodol-Iopamidol Emulsion (LIE, 1—6 um in diameter) stored 2
weeks under refrigeration showed no visible change in globule size distribution. The biodistribution
study in six rabbits revealed that LIE injected into the vein was accumulated in the liver, spleen, and
lung, which have reticuloendothelial cells, however not accumulated in the brain, kidney, and serum,
which have no reticuloendothelial cells. The disruption to the blood brain barrier (BBB) was assessed
using Evans’ Blue dye as a visual marker. After the coarse emulsion (larger than 8 um in diameter)
was injected into the internal carotid artery of three rats, the permiability of BEB increased. However,
after the injection of LIE, no increased permiability of BBB was noted.

Our results suggest that LIE will have a clinical application in the detection of focal hepatic and

splenic lesions.
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Fig. 1 A polyethlen tube is advanced from the left
external carotid artery to the bifurcation of the
left carotid artery.
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FCHTHICA Y =5 v v a2 — 7 (PE-50, Clay
adams) ZBEA LY (Fig. 1), 2OF2—71b
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BRRE N FDO=~1 2 a2 (coarse emul-
sion) 0.1ml %0.48ml/min TR EEIIRICE A L
7z, HEABRE B12% Evans' blue #0.5ml B&k
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W%, R L 7B X SEE A CCD 7 1 & v 4 —
D74 AT s A ¥ — (NEC, Medifile 1000)
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Fig. 2 Microscopic view of LIE )
a) LIE stored at 5C in dark room for 2 weeks after preparation. b) LIE stored
at 60°C for 4 days after preparation. ¢) LIE immediately after steam sterilization
under pressure.
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Fig. 3 a) No finding of Evans’ blue staining in the cerebral hemisphere after an
infusion of LIE. b) Fvans’ blue staining, which indicates the disruption to BBB,

was observed after an infusion of coarse emulsion.
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emulsion & A\ B &, AR ORERICEY
7t Evans’ Blue o032 b hte (Fig. 3b), =
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H+ L HFEE, BREE AHAEDs S % Lipiodol 25t &
iz, LIE #90mgl/kg £ 5 Lok, frabik, B
frE&Y b F#0.66mel/kg, M5 0%0.80mgl/
kg, 120mgl/kg ¥ 58T X, FFhH51i31.29mgl/

Table 1 The degree of Evans' Blue staining

Grade of Evans

. Days after blue staining n
Material preparation —————— _ Edema
0 1 2
Number of animals
LIH 0 3 0
Coarse emulsion 3 3

(30)

Grade 0: not stained, Grade 1: slightly stained,
Grade 2: well stained

kg, iz 5i34.36mgl/kg o Lipiodol 23M&iH &
ol

—7J5, lopamidol L% Rk < & T Ol L O
mgh i & hic (Table 2),
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STE -2 IEL, 530 hOICEBEZE L Tk
BM, A r 759w F A4 XOEEE ERE
LLTh b, FBBFE L6000 EAEEL
Dot Fie, MOBRRECELIXEERE
THH, BHMIEED S IMMEFRA~D LIE O frH
X BITFEEOBRILID bRl -1 (Fig. 4a,
b, ¢, Fig. 5),
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Table 2 Distributions of Lipiodol and Iopamidol i upper line: Lipiodol, lower line : Iopamidol
mgl/kg
LIE Time_of ‘
NO 7 sacrified LIVER SPLEEN LUNG KIDNEY BRAIN PLASMA
mgl/kg (hour
1 Lipiodol 0.5 -+ + tig o o N.P.
(_iE b +) (+) + (+) (N.P) (+)
9 (Iopamidol 1.0 + + i - — N.P.
120) : (+) (+) (+) (+) (N.P) (+)
; Lipiodol + + + - - -
G 9 U5 +) +) +) +) - -+
4  (lopamidol 1.0 + + + - i —
1800 ' (+) +) (+ (+) N.P. (+)
Lipiodol + + + o N.P. -
5 120 0.5 +) +) +) ) NP, (+)
g  (lopamidol 1.0 + -+ + = N.P N.P.
240) : (+) +) (+) (+) N.P. (+)

+ detected, — ! not detected, N.P.: not performed.
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RFhERbRWEE 2 bhiz, Zhid, RE%R
DERIC X DHEBESOTEMSIL, B1~2 32
RYTIRR E A LRI I B g~ L = 5
BEDRE EEBL T35,

KR L Z B, AR TT -1 L 5 EZBIRM
DEFETE, =<2y, FIicideE AL
BRI THERICIE LA LEE LV E X
hTns,

BBl T, BMEEORN LS, B0
DOTRRED LARED AT, IRENOEEH
Aiwash out ShictE 2 bhs 1 BREEBLE L
BEYRL T\, ¥7 LIE OBEIC L - Chfil
EROERIC X HIEELE 2 Sh 520D 5
RF, CTRIBHBFE—HLTE D, fliosk )
BRI EEN R EE L bR,

EABBORE S5, B, MEomN%y
Folg# D 2 Lipiodol 23 b h, B, B, *
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Fig. 4 Radiographs of rabbit
a) Radiograph taken before an infusion of LIE. b) Radiograph taken 4 minutes
after an infusion of LIE. ¢) Radiograph taken 30 minutes after an infusion of LIE.
The density of the liver increases after an infusion of LIE, however, the density

of the lung does not increase.
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Fig. 5 Time density curve of liver and lung;
liver : dashed line, lung : solid line.
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