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New Contrast Material for CT of the Liver and Spleen
Iodinated Oil Emulsified by a Non-lonic Contrast Material
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A need exists for better contast agents to improve the CT detection of hepatic abnormalities.
Specially, delination of space-occupying lesions in the liver and demonstration of the relation between
the hepatic lesions and vascular structures are important clinical problems. A contrast agent that is
taken up by the hepatic parenchyma could be helpful in both of these tasks. Such an agent would
selectively enhance only normal liver tissue, so that lesions lacking normal hepatocytes would stand
out as filling defects.

Non-ionic contrast materials have surface activity, because they have hydrophilic and
hydrophobic groups in the same molecules. It was presumed that iodinated oil (Lipiodol Ultra-Fluid)
emulsified by a non-ionic contrast material contains much more iodine in the colloid particles by
absorbing a non-ionic contrast material on the surface of droplets. Iopamidol was chosen after
comparison of ability of surface activity of these agents (Iopamidol, Iotrolan, Iohexol). 200 mg of iodine
is absorbed by 1 ml of Lipiodol. Hemaeccel (Polymer of hydrolyzed gelatine with saline) was added as a
stabilizer.

A total of 17 rabbits were scanned to evaluate the CT density of the liver, spleen, inferior vena
cavaand urinary bladder. Marked increase of the liver density is observed in the groups of intravenous
administration of the contrast material, whereas, little increase of the vascular structure is observed.
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No acute toxity was observed. The extreme potency, excellent targeting, and apparent lack of toxicity
of this agent suggest that iodinated oil emulsified by non-ionic contrast material probably will have a
clinical application in the detection of focal hepatic and splenic lesions.
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Table 1 Indine values of Iopamidol absorbed by Lipiodol colloid particles.

Topamidol 300mgl/ml  Lipiedol %100 diluted Iopamidol absorbed Iopamidol
(ml) m (ugl/ml (mgl/1ml Lipiodol}
1.00 = 3229 =
1.00 0.25 2771 170.2
1.00 0.33 2518 200.2
1.00 0.50 2545 127.1
1.00 0.67 2534 96.4
1.00 0.75 3014 26.7
1.00 1.00 3195 402
1.00 1.50 3005 13.9

Fig. 1 Microscopic view of Lipiodol-Iopamidol
Emulsion one month after preparation. The size
of each particle is less than 6um.

Lipiodol HIFZ M = %7 L 7= lopamidol % ff &
Tandg FEITFLLTSMEO = — Fa&irh o
EEZLID, LO==AT a3 VvEEEREBEL L
B B RS A A GEIE LA, arg ¥
HFRIBC6um LT TR TFOMEIROh
oto (Fig. D,

2) RBIZHIT 5 BIRMITERRE

SR HIIER 53 5 3, Lipiodol 24 &30mgl/kg
1 H90mgl/kg OFEFE12H D FF B O F KBk
B E% 73 (Table-2), #IRAFEE»HAF v
vETOREIETIRFETHS., FoFHEIR
EXEHOREHTELV LAXRD, FFET
KEIROFHRIMED£IX, 2 v + v -1 T16
HU, 30mgl/kg 42HU, 60mgl/kg 68HU, 90mgl/
kg 7T0HU ¢# - 7= (Fig. 2~-6),

KEOMEIFROMETHY CT T T3
CERMLTLABES TR, ME.CT cHR

(24)

Table 2 Attenuation values of the liver, inferior
vena cava, spleen and urine one hour after intra-
venous injection of Lipiodol-Iopamidol Emulsion.

Dose

Attenuation Values

Liver IVC  Spleen Bladder L-1
No.1l 30mgl/kg  98.6 40.9 116.1 505.6  57.7
No.2 60mgl/kg 154.3 6.9  591.6  629.5 92.4
No. 3 90mgl/kg 121.5 54.5 == 1624.3 67.0
No. 4 30megl/ke 749.3 51.0 263.0 437.7 28.3
No.5 60mgl/kg 98.7  47.3 - 589.5  51.4
MNo. 6 90mgl/kg  99.2 50.7 o 670.0 48.5
No. 7 30mgl/kg 76.6 41.1 99.3 482.4 35.5
No. B  60mgl/kg 105.0 45.9 132.9 263.0 59.1
No. & 90mgl/kg 133.0 52.2 256.3 181.5 80.8
No. 10 30mgl/kg 83.7 37.9 72.9 127.7 45.8
No. 11 60mgl/kg 110.6 43.5 164.9 392.0 67.1
No. 12 90mgl/kg 129.1 46.0 148.7 480.2 83.1
30mgl/kg 84.6 42.7 41.8
Mean 60mgl/kg 117.2 49.7 67.5
0mel/ kg 120.7 50.9 69.9
L-I; Difference between Liver and IVC
TELOIXIPTH -7 (Fig. 7). T ORIUHEIX

72HU 2:6:592HU 103 X O, & b5-8 & o HES LB
BT h o7,

B0 BSER T oFLEREL, BE - BR
T L7z lopamidol & # %z Hhiz(Fig. 7). B
Bt D RUAE2182HU 72 51624HU 1235 L A 7EAS,
ERFHEE LS AF + v ETOMICHR LTV
tEz bh, B5ELFORIEE OB O
XEETH - T,

17ROl A F + v E{T o228, BEF O
MERFBIC L 2MEELE 2 Sh3BIIB0h
Toh o 7 el

EEAIEA L1205 bIERE | X425 F
TOMIZEFEHR bR KRILED I -7,

BAERSE #4848 128
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Fig. 2 Comparison of the enhancement effect of the liver between Lipiodol-
Iopamidol Emulsion and Lipiodol Emulsion.

Fig. 3 CT of the liver of a control rabbit. Mean
attenuation values of the liver and IVC are 50HU
and 43HU respectively.

£ X
CT BA& I HF7EBA R & h 7 B3R A& B2 #1
WD XRERED & 2 = 4 F & EBIRE
S LFOBARMRoOZERFRAEXFIETS b
DT, WMEFH D = < L 2 2 VI K EsiEE Y
FlwaEic U £V — a2 Jodinated starch par-
ticle®”, BEEE-X V) ¥ & @ MES L2229, Perfluoro-
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W

n=3

Fig. 4 CT of the liver after injection of 30mgl/kg
Lipiodol Iopamidol Emulsion. Mean attenuation
values of the liver and IVC are 77THU and 41HU.

ctylbromide®?7s & DNRAE E Tt Eh T 5,
ZhboobbTEfERAR I, BiFiiEiiEs
B, PRl &S ERH E L TBRERTR
DEMHTIL 5 50 MEEERH O ==L 3
YTHHEEZLRD, XkEICETUIECER
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Fig. 5 CT of the liver after injection of 60mgl/kg
Lipiodol-Iopamidol Emulsion. Mean attenuation
value of the liver and IVC are 105HU and 46HU.

F'“

Fig. 6 CT of the liver after injection of 90mgl/kg
Lipindol-Iopamidol Emulsion. Mean attenuation
value of the liver and IVC are 133HU and 52HU.

KRB E D, MEEEFO= <L 2 vl
EEORKMICEVCR2WMMMEELE T - L8E
TRTVBEMIMO UL s s EOE-13& Fith
5 ZOEOBERIKFORERIEL RBREH
WCIEEE T3, KEAKFEHGEREH L RE
TEMH % AT Lipiodol # == 2 2 v {kL,
CHAYRBICEBIRECESELCT A+ + v 2
W, B, BoBRBSREICRI) L2V, R
EH - LAV HCO-60n FHEM: 0 RIfE, RO
T2 A2 a v OREEWNESNTFHRE B ER
B ULNTFEI KT 5MENBR T, BIR6
BaiHkishotz, ¥ic, Fo+o5EErE5
7oz, Lipiodol ic#E L T#10ml® 9% 54

(26)
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Fig. 7 CT of the right kidney and spleen.
Although the renal parenchyma is not enhanced,
the urine in the renal pelvis is opacified. The
attenuation value of the spleen (arrows) is
133HU.

LULERDY, BEWeAZBHE IS BHnb=<
V2 a vORFIEEERSa - FORLHIMI ¢
%5 Z X b Lipiodol 05 & O A % K % 0
ERHBHLEEZLLREY, ZoledbD—20HiE
& LT Lipiodol BI-FOFEEIZE - FEAHE I ¢
ZHENDD, AFHBEENRIEA v HKENE
BEARCTRS 2 - Fe_vEvBEdibhe L
FeBRKE: & g kB A B oK E D B B O
TIHA A VKB EEHIIEM + v R EEE
HlilLToffBxETsbotiBBIRS, &
THEARIEA 4 v EKBESEYH 2 REiER &
LT Lipiodol - F D FE I BEF S & 5 HWH K8
Lic, CORETCERLIFLVERRICI, =
rA FRFOa - FERER2%EMMEES L0
TEA, FlgmibEo S lopamidol B
TH Y Lipiodol & 538l & ORI LE D ZEH A
o &, BRUEEHR & L Haemaccel %0 %
HLELT=wNT a VORERRDZ EANTE
fo. L Lishb&BHREOTTEHEH A
LRF bl RO RER OV TESHEORE
PILETH D, SEORATEIREEEF & LT
lopamidol 3R L1z, BirsiEH oz
TR BRI E S OB FRELYB 5 &
T E DAL D b REERNFTH 3,

T IS U L CERFITIT E RO
RILAE D %tfiSOmlgI 'kg T42HU, 60mgl/kg “T68
HU =& . BiENC#EH S L7z Lipiodol B ==
</ a Vbl 30m|gL*’kg T29HU, 60mgl/kg T34
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HUTHDZ EnBARTY, BLMEFREDM
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bid T, ERAICERT 5 MEROMBER

FEFI63EE12 A 25H
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