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Efficacy of Renal Artery Embolization using a Mixture
of Hlstoacryl and Lipiodol in a Rabbit Model

Kang Hoon Lee, Su Yeon Cho', Duk Jin Park', Byung Il Yoon',
Sun Wook Kiml, Dong II Gwon, Moon Hee Paik, Hyun Woo Kim'

From the Departments of Diagnostic Radiology and 'Urology, College of Medicine,
The Catholic University of Korea, Seoul, Korea

Purpose: We wanted to evaluate the efficacy and computed tomography (CT)
findings of renal artery embolization with using a mixture of Histoacryl"
and lipiodol in rabbit depending on the mixture proportions and the
temporal course.

Materials and Methods: Eighteen rabbits were equally divided into two
groups: group A received a 1:3 mixture and group B received a 1:5 mixture
of Hls’coacrylL and lipiodol. We subdivided each group as follows: the
1-day group, the 10-day group and the 20-day group according to the
elapsed days after embolization, respectively. As a result, the experimental
groups were composed of six subgroups. Afterright renal artery emboli-
zations, plain abdominal radiographs were obtained from all the rabbits.
On the first day, the 10th day and the 20th day after embolization, abdo-
minal CT was performed in each subgroup.

Results: On the post-embolization radiographs, the embolic casts were
formed only at the main or segmental renal arteries in 7 cases of group
A. On the other hand, the embolic casts were formed at the entire arterial
trees in two cases of group A and all the cases of group B. On the pre-
contrast-enhanced CT scans, there were radiopaque densities of embolic
casts, residual lipiodol flecks and calcifications in the embolized kidneys.
On the contrast-enhanced CT scans, global perfusion defects of the kidneys
were noted in 17 rabbits. The cortical rim signs were noted in all rabbits
of the 10-day and 20-day groups, except for one rabbit.

Conclusions: The mixture of Histoacryl” and lipiodol is effective for renal
artery embolization. The CT findings of the embolized kidneys are charac-
teristic depending on the mixture proportions of the embolic agents and
the temporal courses. (Korean J Urol 2007;48:903-909)

Key Words: Renal artery, Therapeutic embolization, Tomography
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31 22}3} (polymerization)7} Doldo 24 w2 A] Fo A=
A4z ek Lipiodol - L4213} 2] 14 2 Histo-
Yo F&gk mEALE eto] 2E ¢ Y FAN
A AU, AL FA G4 Koz ¢k Histo-
acryl” 9| vH& Hebslo] WA EA e FA4SS W)
of Futsllof & AAE Aol vl B £ 7 Uk AAl
A AAE ALl A cyanoacrylate %HE-o]U} tantalum
powder, iodized oilg 41 E3=5 ol &3 A5 A&
o] JAA B aEo] I o} > Histoacryl® 2} lipiodol 2]
S gl whE A AT Ko| & dolE iz} e Al
+ oFF glolch o]ol] AREL E7E o] &3 A¥A AF
W AAES AlPsle] o] & dolr it 33l

d

VO T

1. MEiA

New Zealand white E7] (A% 3-3.7kg) 180}l & tid2
Z 39k o] 5L onle]H 272 & o] Histoacryl® (N-
butyl-2-cyanoacrylate, B. Braun Surgical GmbH, Melsungen,
Germany)Z} lipiodol (Andre Guerbet, Aulnay-sous-Bois, France)
S 1302 29 AT T 152 E91e Bo g EFsgl
o AAE & A4 WA D] elo] AT
3 BEE 474 A% ¥ 19T (AL B-D, 109F (A2,
B-2), 204 (A3, B-3)S 2 il 7t wie} 3uke] 4 el
ko] F o7fe] &£ToR Erelich

EE A A 2447 F<t 4 F AEM (ketamine
HCl, f-3kekel, Ag, g 10mg/keg AL 2}A (xylazine,
ufolel Felo}, AZ, 3F=) Smgkgs T FABI] wpH 3}
R Agelo] Hol debgE F3 F AAE nAH s
AF 255 4em AN F ZAHESH 216 FAR S
Akdsbelar o] & 54l 0.018 inch WA A} (hair wire, Cook,
Bloomington, USA)E 5™ W& AFslddt FAES AlA
stal QM A} (guide wire)E ©]-8-3Fo] 3.0Fr. ] A= (Mi-
croferret-18, Cook, Bloomington, USA)& & FAl5 |
AJAIZ] F 10ml FA7]E o] §8ko] 23 A (Ultravist 370,
Iopromide, Schering, Berlin, Germany) 1mlE 0.25ml/secZ
Ui, WAAFA|E 7] (Medix 230X, Hitachi, Tokyo,
Japan)slol] AlgHWzAEE APt AsHzFEd
Aol et H o7 Aol AAH o2 FUAZF =34

& Holt A% AW F AFW AAEL AWk

5% dextrose &4 (HtF7Ed, A, g2 Z 7}HEH
S 4 FFAZ F, A FA A A iEA FESE
Folshd A Histoacryl “3} lipiodol & 1:30. % £33k AF-3},
152 33 BES “push” €418 A-gsto] F<lsisict
AAEA S 7HEl S Folo] Fdstar AL FAIsll 5%
dextrose §H& Fste] AAEAS AF U2 ol Y
ek AR E F e S Az widla oA AeHzdE
S Alefsto] Algule] kA s] whel e A glsla, AA
EA9 F27} o] Tz B¥al =

Fohiis] 9]
sol DEEPPANRG L AL B9 A5

)

S FABW, PASY, GRENo T rew, 2AEy
3 AREUAZ ol A BATE Y Aol 22
FUEA 59 W o] Joll F27h YAFo] g 5ol
W el BEen g Aoz Beksigint

WHE & A7 wstabA & sl7] flske] 19, 10
%, 209 Foll ghollA] 71E3t W o2 AAnHAAIY & &
5 A4Sk Ed & Allsllvh. AASEEd 7] (Xpeed,
Toshiba, Tokyo, Japan)slol] & A gAY zd=7) &
e Ao G 7k Setolx A

o= S = 6mmE stk
2957 A A& & ¥, 236 FAHeE B A9 A
WS Azl 29 AE A A8 AHFS (drip infusion)s}
WA ZAAE W AE 29 FE 227 F A4S
QAgle. zelZ7 A SJAOIAL ARTAY F2o BF
lipiodol, 4318kl S1& WAAR F3Hy Sode] moks) ¥
£ opghg Al
5. SAIAE|

o =
H] 24> A AH 9] Kruskal-Wallis testE 0] 8813131 F-A1%]
RoA

H
o 45 pgkol 005 vl A2 e

a4 2

rlo
- o)
e
o

(o]
A 5™ (polar artery) Z
S ATHLE AREIL YHE ¥ Algdzded
WL s HfE et
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Table 1. Location of the embolized arte:
AT 3% % 9l % dellollA] FAE o, 3elell ) 41 el
Sujz} 2L, el 2elel A A E ], A Em o No. of cases
Gsell YR FA ] F271 YAEUL, BT BT Group A Group B
oAl A7HEW7kA F2=71 A E Ak (Table 1) (Fig. 1). A VEA p -
Z3 BT AREWAA AAEAL O FS FANH  ymassa : )
o7 §o3 ZolE KAt} (p<0.05). MRA+SA+ILA 2 9
2 MFE § 2R HMSDESEY A Total ’ o
MRA: main renal artery, SA: segmental artery, ILA: interlobular
Z457 A B8 AdstgEaededA] AAddle A E artery, Group A: 1:3 mixture of Histoacryl™ and lipiodol, Group
Ao Fz9} At lipiodol, A3]$tol] o]l HA = WHALA Y B: 1:5 mixture of Histoacryl” and lipiodol

Fig. 1. Immediate post-embolization angiograms show a radio-opaque embolic cast of Histoacry1® and lipiodol in the main renal artery

(arrow) in group A (A) and in the entire arterial trees of the kidney in group B (B).

Fig. 2. After embolization, pre-contrast CT scans show linear and nodular radiopaque embolic casts and lipiodol flecks (arrows) in the

main renal artery and kidney of group A (A), and circumferential lipiodol flecks (arrow) were seen in the kidney, mainly at the cortex of

group B (B).
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FIA S50l vkt HelE EE5 o] 9Ult) o]t Table 2. Computed tomographic findings after renal artery embo-
WA ]I %og 5_—% AFIAE 25 48 (lincar) ' lization
= A4 (nodular) -2 A7 FA o) 91%]3 9493, BT Pre-contrast lipiodol ~ No. of post-contrast
A= F=2 318 (c1rcumferent1al)£i AlA Wol BLE ulg} flecks enhancement (%)
3= A =7} & BH 3
Axsh= Aol ARt (Fig. 2). = &S AR Shape Location ~ Absence Presence
S5&ed AANAE B3T F 3 vtelE Al B o )
Group A Linear, nodular Central

(94%)0N A AA AA7} ZedZ=7} o] B R 9kgkr} (Table 2) 1-day 3 (100) _
(Fig. 3). A7 49 T2 A5 T 3kt 94 w2l A+ 10-day 3(1000 -
(cortical rim sign)©= 19 7olA= FHEE A oo}, 108 20-day _ _ _ 3(100) -
Fo A= RE o] (100%)ol 4, 202 Tl 68 = 52 Group B Circumferential ~ Peripheral

T 1-day 3 (100) -
(83%) (A-37- 32, B-37- 28l)ollA] &=} (Fig. 4). 1€ 10-day 3 (100) )
ol HHO% 10277} 2007l A 94 vl A¥e] 20-day 267 133

A WEE FoleA Z7hekct (p<0.05).

Fig. 3. After embolization, post-contrast CT scans show the complete absence of renal enhancement in groups A and B (A) with only one
exception in group B-3 (B).

Fig. 4. After embolization, post-contrast CT scans show no cortical rim sign in group A-1(A) and a cortical rim sign (arrow) is seen in
group A-3 (B).
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A doA AMESES X Foll AgE
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