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Quantitative Assessment of Lipiodol
Delivered Intra-arterially into Hepatoma
. with Evaluation of MR Signal Intensity

Mikihiko Harada, Yasuyuki Yamashita, Hiroaki Yamamoto,
Shunji Yoshimatsu, Yuji Sakamoto and Mutsumasa Takahashi
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We performed an experimental study using a CT phantom with various concentrations of
Lipiodol emulsion. On the basis of these experimental data, we performed a quantitative analysis
of Lipiodol delivered intra-arterially into hepatomas in order to evaluate the effect of Lipiodol
accumulation on the MR signal intensities of hepatomas. The Lipiodol concentration and CT
value showed an excellent linear correlation in the phantom study (r=0.99). Lipiodol was
estimated from 0.08 to 2.92 ml (8 to 77% of the injected dose) in hepatomas treated with
Lipiodol-TAE. In the MR phantom study, signal intensities showed no remarkable change in cases
of low concentrations of Lipiodol emulsion, while they decreased with increased Lipiodol concen-
trations both for T 1-and T 2-weighted SE and FLASH sequences in cases of high concentrations
of Lipiodol emulsion. In the clinical materials, the signal intensities of tumors after Lipiodol-TAE
tended not to show any apparent change in tumors with low estimated Lipiodonl concentrations,
but tended to decrease on all pulse sequences in tumors with high estirated Lipiodol concentra-
tions. CT was useful for the quantitative analysis of Lipicdol accumulation in the tumor.
Experimentally and clinically, a low concentration of Lipiodol had no apparent influence on MR
signal intensities, while a high concentration tended to decrease signal intensities on all pulse
sequences,

FRESHEBH25H (1)



904 B Lipiodol o) it (EH{E Al

I, LIz

HAE, FP@Eh ik ZER#E:c B T Lipiodol #
BAwizBREid—&kbL Twvw a2, EEMIC
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Tmm TaH A, 230 ZFR4Z, Spin Echo # iz
T, T15F& & L T600/15/2 (TR/TE/ex-
citations), T 25&#{% & L T 2000/70/2 (TR/
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Fig. 1 CT phantom with various concentrations of
Lipiodol emulsion: The diameter of the phantom is 10
mm. The wall of the phantom is made of glass, sur-
rounded by water.
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Fig. 2 MR phantom with various concentrations of
Lipiodol emulsion '
The diameter of the phantom is 10 mm. The wall of the
phantom is made of plastic material, surrounded by
CuSO,-solution. The image was obtained with FLASH.
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EBRIZ BT 5 Lipiodol #FE & CT i IR
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Fig. 3 Phantom study showing correlation between concentration of
Lipiodol and CT attenuation value
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Table1l Quantitation of Lipiodol accumulation in hepatocellular carcinoma
No. Cases Size CT value Concentration A: Estimated B : Injected A/B
(cm) (HU) of Lp. (%) Lp. volume (ml) Lp. volume (ml)  >100(%)
1 61 M 5.4 339.2 3.27 2.70 3.5 7.1
2 53 F 2.0 218.5 1.99 0.08 1.0 8.0
3 64 M 4.5 352.8 3.41 1.63 3.0 54.3
4 61 M 3.5 581.1 5.83 1.31 2.0 €5.5
5 55 M 3.5 329.0 3.16 0.71 3.0 23.7
6 58 M 5.0 451.7 4,46 2.92 4.0 73.0
7 74 M 1.8 325.2 3.12 0.10 1.0 10.0
8 73 M 2.0 732.8 7.43 0.31 1.2 25.8
9 63 M 3.5 772.8 7.86 1.76 2.5 70.4
10 T4 M 4.0 378.4 3.68 1.23 3.0 41.0
11 67 F 3.0 919.5 9.41 1.33 2.0 66.5
12 66 M 2.0 575.8 5.77 0.24 1.5 16.0
13 42M 5.0 449.3 4.43 2.90 4.0 72.5

Felzii~ b 2 v 2B RN L) EERD
kK F »7% Lipiodol 457 (A) 2HHL 2L Z 3,
& 3£ N ¢ Lipiodol #&#i%i2 0.08~2.92ml T#» -
7z, FERANHEATRE S T— T iR L D HEAS AL
Lipiodol f&#& (B) icx3 2 (A) %4 (A/
B) 13 8~T77%DWRIL #5406 L Tz,
MR>
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i3 Lipiodol #8EE A% 4% % TI3E 5 HE 13D T
BELATI2LNL S o720, 13EALIETHE

Contrast enhancement ratio
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37 ¢, 2%l iz 7% 2 & Lipiodol B 51z ff
> TEBSHBEMET L Tw-o72, 512, FLA-
SH Tiz Lipiodol ##E 0% & 1) B LRI - T
EEHEFETLTWw-72, T4 bb, Lipiodol
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(, EBEDGA, BEE A - TESEE 2K
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Fig. 4 Phantom study showing MR signal intensity changes in rela-

tion to Lipiodol concentration
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D73V ARFNT BT LB LD U EFTRENEI
12 7% > 72, HE& T Lipiodol i EE H*{EH - 72 1
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vz, 66536 (FEF6, 8 11) T
NN ZRINC BT ETHEEIETL Twiz
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7z, Thbb, KEBRIFHERLFEMkC, CT 77>
b A 5EBRIC TREBER Lipiodol i FE A& < 51
&7z H M Lipiodol By iF 4 D15 554 B » 24k
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REALERELZRATW S, T Z TLI-
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H|o Lipiodol I#EN CTHE#PZET 22 iz k
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Lipiodol fEft HEE# WA Z Lick - T, EA
L 7z Lipiodol @ 9 b ¥z pfEgic £ L 72
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T1% L WRIEVA A 2 7R L 728, ZHUTEAL 2%
EIME, MELEDRR, 47— T NVERoAL
B, BIUHEADS CT Hig F TR H*E5ED]
TREB12HTHAH., LI2HT, EERLE
CT 7 7 > F &1% Lipiodol emulsion @K |- & %
FRAFH 6 7 1), Lipiodol @ base I2 7% - Tw»
ZLOIFBIEME0 DKTH B, LorL, EBEDE
Bl 341k Lipiodol ? base 27 - Tw b & @3
JEAEER T B, NEESE 13 IER FFSEE L 0 IR

GroupB(Lipiodol = 4%)

T1 T2 FLASH
+ -t o =)
0 -0 WA P
— —n—eee eoe ooe

Fig. 5 Comparison of signal intensities of pre-and posttreatment MR images in clinical cases
Note +:increased signal intensity — : decreased signal intensity

0 : no apparent change of signal intensity
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Fig. 6 A 58-year-old male with hepatocellular car-
cinoma treated by Lipiodol-cisplatin suspension (Case 6
in Table 1). Signal intensities had decreased significant-
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ly in all pulse sequences after injection of Lipiodol.

(A) CT image after TAE

(B) T 1 weighted image before TAE

The signal intensity of the tumor was similar to that of
the surrounding liver parenchyma.

(€ T 1 weighted image after TAE

The signal intensity of the tumor was lower than that of
the surrounding liver parenchyma.

(D) T 2 weighted image before TAE

The signal intensity of the tumor was higher than that
of the surrounding liver parenchyma.

(E) T 2 weighted image after TAE

The signal intensity of the tumor was similar to that of
the surrounding liver parenchyma.

(F) FLASH image before TAE

The signal intensity of the tumor was similar to that of
the surrounding liver parenchyma.

(G) FLASH image after TAE

The signal intensity of the tumor was lower than that of
the surrounding liver parenchyma.

Bigw{ 22 EINTE N9, Gd-DTPA %
DB b BIERFOE TN E L TOMWEICIE
YIZFRTANT I v EOWEFALENTE
f208, B WF OB AE > T— 2D
FRELEL TV AAEKFNETLED( B L
BUBTLLES TR, 0L, BEAITE %L
F AL OEFEMEICENEEZ 5L B0E
# Lipiodol OFFWE & L THW2, 77>
LR FOESHEEICIE 4 2 & 9 IChiERERE
W %57z L7z, Lipiodol 124 > D fEA & HiH &
NizlEEO = F L AT N E 3 — Foie
T, ILEMICEBICKEL ZWETH NP,

MR_F, T1, T2 relaxation time & % fat & (Z1Z[E
FREETRT EVIHED H 5409, FERFER
T3, Lipiodol i EH TIIEFMEICE 2 3
HERLL(, BREETREBEN ERICMH-T
VA RINT B TETHREZ KT T
Z L bz, BRIRENIC BT Y, %
BasR e A F -8B M TREI NI, 72
72, BRIRBOAE R TR Zc (3, K Lipiodol i#
BEDTAY LI EDEBERIC BT, BTL L 664
B TEFEREIMET L T zD T3k -2 &
V) Z ke, EEMEMET L2368 GE 6,

8, 11) I HBEROF TRICRENE W E V)



910 RN Lipiodol o5 fit i % -l

LI TREL I ETHE PEE-T, 50
DREETITHH & 7z Lipiodol 46F& @ K/ hhi =
DL URERICHELHEE2 5L TWDHEIEEZ
#r# - 72, Lipiodol B EEAHT 4% LL oy i EEf I
[Ro 72z & Tld%dvds, TAE #2113, Lipiodol
Biiic & 5 HnPEESEZ © ofkx Lo lEEE
e, &L ChuEEslEhiElc L A EES L U RBEIER
FFEE R 28B4k, B LUz ofioigc nZvt
HHELTWD EFZLNTE NP, Lipiodol
BEMELr s Ictnt ) h#EbL bbeT
MREBBEE LTELZ, £KE L T—2DE
EMELZERL TV D EBbhb, #-T,
ZD &) ARHELOBRESCHEIIC L 5> THiEE%
[EIE DS SR LB T 2 REMED D ), HHE
[ D15 5 R EZE{LA* Lipiodol 721710 L 2 4 @
TEWILIRALLTHD, b, EDLIHI %
HELNDBEESERVEMNCL->TEHLEHTH
5, 29 Lz b, BRI E ERREIOR
REyLBTLL 77> F AEBROERIC—EL2»
SlebNEFZ bND, 4k, WHREANKRE
PMzizoaEBELPICT S E E LI,
Lipiodol-TAE # % @ L 5 % 5ZAbAHE Z & 7 b
BEICHEA2 T AL ENRAVUETHA I LE
bz, LL, T L TL4EDERNS
X BRI S 5 v T, Lipiodol 2K E D
LERIMRESHEEICREZEELZ52T, &
WEICE 2 MREFHEEZET I 2MHMAIC
N, S ELEFHEELHLIIC LRSS
HFThwz L3RRS Lz, Tk ) TR
I3, Lipiodol-TAE #FEOEBRBEOFE & L
TELIERELEINTWAFLASHEZHw 2
Dynamic MRI iz 3W T, EEOEREIE % FHib
THDIIRAAICEHATwB EEBbN 3,

vV, &8
1.Emulsion 1t L 72 Lipiodol & CT 7 7 > F A
rHWRERZ K, FEBICEMRLZREHE
Lipiodol # CT iz TEEALT 2 A %47 - 72,
2.Emulsion 1t L 7z Lipiodol @ MR 7 7 > }
L% w7 EBNRE B £ O Lipiodol BRI

DIFIE DA 5 IR EE % 6l L 72 ERPRAVES D Tl 251
BT, Lipiodol IZ{KIRE D & X355 5REEIC
MITTREIL U, BREN L 213 T 1 A,
T 2 578, FLASH d)&/s)V 2RI B~ TES
BREAET A MmIcH - 72,

A HBERFIZ, 1991 F 12 A 21 HEERE THE»s L2
&5 13 [ U i B3 # Interventional Radiology #7842z
THERELL.

X [

1) #HEMHE, AHwmE RS B CTick 2
Lipiodol E b O it A, B AR[EHSE, 50: 84~
86, 1990

2) AMLEE, WI 5 FRHFIE, i 85 o MRL
FElz b HA % MRI, [EifS2EE T 10, p 226-236,
FiH, ®Ha, 1991

3) i BEsk Sa—wE, MRBEE, fi MRIICST
% Lipiodol o3RRS, HEEPEEE, 8 116-120,
1988

4) RITHEMR 6 &, ATEHIEAT, M Gd-DTPA
# B 7258 MRI % & 112 dynamic MRI 2511
LAl s A FRF 0, HBEEERE 9 198-213,
1989

5) 22 i, RARIRE SRR T 2 3 Mk
L T Low Flip-Angle Spin-Echo #, HAERH%
&%, 51:1017-1026, 1991

6) StEEE, HWME HFHAE M Gd-DTPA
Febiz & 2 EREROBIIERZ b— b S HBTEAT
#EHIcO>WT—, HEER, 6 312-318, 1987

7)  Vermess M, Doppman JL: CT of the Liver With
Intravenous Lipid Contrast Material : Review of
the Current Status, Seminars in Roentgenology,
18: 102-105, 1983

8) Nakamura H, Hashimoto T, Oi H, Sawada S:
Iodized Oil in the Potal Vein after Arterial Em-
bolization, Radiology, 167 : 415-417, 1988

9) Buckwalter KA, Ellis JH, Baker DE, et al : Pitfall
in MR Imaging of Lymphadenopathy after Lym-
phangiography, Radiology, 161 : 831-832, 1986

10) Smith RC, Lange RC, McCarthy SM: Chemical
Shift Artifact : Dependence on Shape and Orien-
tation of the Lipid-Water Interface, Radiology,
181 : 225-229, 1991

11) Mitchell RG, Palazzo J, Hann YL, et al: He-
patocellular Tumors with High Signal on T 1-
weighted MR Images : Chemical Shift MR Imag-
ing and Histologic Correlation, JCAT, 15: 762-
769, 1991

BABERSW #5334 H3%



