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Effects of Experimental Hepatic Artery Embolization with Lipiodol and
Gelatin Sponge on Liver Tissue

Morio Sato, Kazushi Kishi, Yasukazu Shioyama, Masahiro Tsuda, Masaki Terada,
Hiroaki Tanaka, Kazuo Nakatani, Tetsuo Sonomura, Miho Maeda,
Mikiko Daimon, Junko Hamachi, Mamoru Kawabata
and Ryusaku Yamada
Department of Radiology, Wakayama Medical College

Research Code No. : 514.4
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The effect of hepatic artery embolization with Lipiodol (Lp) and Gelatin sponge particles (GSP) on
liver tissue was evaluated in 17 dogs embolized with GSP, 12 dogs with Lp and 19 dogs with Lp + G5P.
Survival rate and extent of liver damage were used as evaluation criteria. None of the dogs with GSP
died during the 4 week period, two exhibited small liver infarctions. Of the dogs with 0.2 to 5 ml/kg Lp,
two dogs with 4 ml/kg or 5 ml/kg Lp died of cardiac failure. Gross liver examination did not show any
liver infarction. Eight of the 19 dogs with Lp + GSP died of liver failure. Gross examination of the
surviving dogs demonstrated infarction in 9 of the 11 livers with 100% incidence in those with 0.2
ml/kg or 0.5 ml/kg Lp. Liver infarction increased in size with the increase of Lp volume. In
combination with Lp + GSP, the Lp volume should be less than .1 ml/kg.
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Table 1 Materials and Methods

Embolic Materials Number of Dogs

(xe(lgtsxrl; _)sponge particles 17
Lipiodol (Lp) 12
0.2 ml/kg 2

0.5 ml/kg 3
1.0ml/kg 1
2.0ml/kg 1
3.0ml/kg 2
4.0ml/kg 1

5.0 ml/kg 2
Lp+GSP 19
Lp (0.1 ml/kg) +GSP 5

Lp (0.2 ml/kg) +GSP 7

Lp (0.5ml/kg) +GSP 7
Total 48
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Fig. 1 Abdominal X ray films of a dog injected with 2ml/kg Lp. Films were taken immediate-
ly after, 0.2ml/kg Lp (a), 1ml/kg Lp (b) and 2ml/kg Lp (c). (a) Hepatic artery branches
are seen. (b, ¢) Not only hepatic artery branches but also portal branches are seen. The 1
st order portal vein is seen (c) after 2ml/kg Lp injection.
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A0.5ml/kg BFH @ 2 §l T £ & 0 #1/21C 5
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Table 2 The survival progress of dogs after
hepatic arterial embolization
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Table 3 Incidence of infarction in the dog liver
after Lp and/or GSP embolization

r Number of dogs Degree of
ay - Number iver Incidence
Gsp Lp Lp+GSP Embolic Materials of Infarction of
1 0 1 Gomkp 0 Animals —0— Infarction
2 0 0 1 (0.5ml/kg) . =
s 0 , 0.2ml/ke) GSP 715 2 0 12%
. (0.5ml/kg) Lp 10 0 0 0 0%
. (0.2 ml/kg) 0.2ml/kg L 2 2.0 0
Expired 4 0 0 3 0.2ml/kg) el :
within 6 days 0.5 mi/kg> 0.5ml/kg Lp 3 3.0 0
5 0 1 (5.0ml/kg) 0 1.0ml/kg Lp 1 10 0
6 0 0 2 (0.5ml/kg) 2.0ml/kg Lp 1 10 0
0.2 ml/kg) 3.0ml/kg Lp 2 2.0 0
3 0 1 L0 ml/k;
G-0ml/ke) 3 (o 5 mi/ke) 5.0ml/kg Lp 1 10 0
roT9 20 2l 8 Lp+GSP 11 2 5 1 82%
— ?E?:S:‘li fﬁ% %Eﬂ'%miﬂig% 0.1ml/kg Lp+GSP 4 220 50%
ACTINC! L.U0m & M. { QT [
" 1z.0mi/kg)  1(0.5mi/ke) U:2ml kg Lp£GSE & 0 3 2 100%
2(3.0ml/kg) 0.5 ml/kg Lp+GSP 2 0o n 2 100%
;t : Note: ) =no change, +=small infarction,
H=large infarction
Total 17 12 19
Table 4 Histological changes in the canine liver after embolization with
GSP, Lp and Lp+GSP
Degeneration Necrosis
Embolic materials X
Eosinophilic KP(E!:..;'];':;;?;;?S Focal Massive
GSP
17 dogs 12% 12% 12% 129
Lp (0.2—5 ml/kg)
10 dogs 0% 0%
Lp+GSP
0.1ml/kg Lp+GSP ;
4 dogs 50% 50% 50% 50%
3:3ml/kg Lp+GSP 100% 100% 100% 100%
0.5ml/kg Lp+GSP ’
o Hods gLp 100% 100% 100% 100%
(10) HAEMSIE #50% $25
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Fig. 2 a. Before embolization, left hepatic arteriography. b, Immediately after emboliza-
tion with 0.5ml/kg Lp+GSP, occlusion of left hepatic artery and appearance of portal vein
branches are noted. c. Sacrificed specimen of the dog liver embolized with a 5ml/kg Lp+
GSP revealed a massive area of infarction.
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Fig. 3 Hematoxylin Eosin stained liver obtained 7
days after 0.5ml/kg Lp injection. Vacuoles
thought to be Lp were seen in the sinusoids and in
the portal vein branches. (Original
magnification X 200)

Fig. 4 Hematoxylin Eosin stained liver obtained 7
days after 0.5ml/kg Lp+GSP. Massive coagula-
tion necrosis and vacuoles thought to be Lp were
seern in the necrosis and in the necrosis margin.
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