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1) For the purpose of evaluating the effect of and clarifying the problems involved in transcatheter
hepatic arterial embolization therapy for liver tumor, hepatocellular carcinoma was experimentally
induced in male Wistar rats with 3-Me-DAB and ’-CH,OH-DAB, and the pathohistological changes by
hepatic arterial embolization performed 6 months after experimental induction of a lesion were analyzed.

2) The technique of hepatic angiography was established and success in hepatic arterial emboliza-
tion was obtained in 19 cases. Hepatic repeat angiography and embolization were successful in 4 cases
of these.

3) Nine of 19 cases performed hepatic arterial embolization showed histological evidences of
hepatocellular carcinoma. Tumor vessels and tumor stain which closely resembled a human pattern
were observed angiographically in all these 9 cases.

4) In 4 cases which survived for more than 2 days after hepatic arterial embolization, necrotic areas
of various degrees existed in the tumor region, which supported the usefulness of hepatic arterial
embolization therapy.

5) In some cases, congestion and bleeding occurred in the normal liver tissue after embolization
indicating fatty change, localized cell degeneration and intrahepatic circulatory dysfunction. However,
these changes were considered as reversible.
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Table 1 Experimental Design.
Periods (months)
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52729 : 0.06% 3'-methyl-d-dimethyl
EEER + 0.064% 3 hydroxymethyl-4-dimett
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Table 2 Tumor Incidence and Histology in Rat

Liver Treated with 3'-Me-DAB and 3-CH,OH-
DAB

Liver cancer Histological changes

Groups incidence ot &M (%) Hyperplastic nedule Hepatoma
1 0/3 (0) = 5
2 9/9 (100) + ekt +
3 37 (43) & Wk -+
4 o8 (0) - -
5 /6 (100) ++ +
] 5/5 (100) + +
7 o6 (0) = =

- : negative, % :slightly positive, + : positive,
++ : strongly positive
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Fig.1 Macroscopic and Microscopic views of the liver in a non-embolized rat. a)
Macroscopic view : Numerous nodules are seen. b) Microscopic view : Typical
appearance of hepatocellular carcinoma is seen (H & E x40).

Table 3 Details of Experiments for Hepatic Arterial Embolization*

No. of rats received
Groups  angiogrophy and
embolization

No. of rats received
repeat angiography
and embolization

Survival time
after embolization

2 3 0 2,2, 5hrs
Hepatoma 8 3 1 2, 2, 15 days
2 2 0 1, 4 hrs
6 1 1 7 days
1 3, 4, 7 days
Naon-
Hepatoma 1 1 hrs. 1, 12 days
0 1, Shrs. 1.5, 2 days

* Angiogrophy and embolization were performed at 6 months ofter the beginning of experiments.

IBITH -7, BERMBTH LML, &RE
2 1R, BESISEMTH Y, FHIHEITH -
o, 19FF 7T AU EEFE L4603, 1EBO%E
Bt 7 B B, SUERENR L » FEOMEE
Hihe bW ERTIZHII LT, Zhbo 4 4]FhFF
BEAFE LT\ 2 B, 2B HOERATREITE
1B L8 HEREE L, Mo ENRIELT
Wigh ol 2403, 2EHOERGRKTE1IBE
& 5 HEWFET- L7 (Table 3).
BIHOREFEREHCBSTLEET » b
IEEBh IR EF & OB T2, BBk S LIE

AT HFENRY S L, SR T &~
i3 % FIRASEEBR i & hie (Fig. 2a, 2b).
v FZSd LR o M S e, A LB
LTk, 96Ihetilices isiEEme L Ee
BB ic (Fig. 3a, 3b)., FFBIIRZERATEEE O I
MG, FFBRSE AP & hES I &
HazHR LT\ 7= (Fig. 3c). 2EE 0IM&EE
BT L4605, FHEELALEE 3 HITE,
FEIRITSELICHEHBL TR Y, FEARLELT
Wi 1B, B IE S L OB a b T,
MOFFEARE L T 1BITr, +akisEn
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Fig. 2 Celiac angiograms of a normal rat (lateral projection). a) Arterial
phase: The common hepatic artery () and the hepatic artery (&) are
visualized. b) Venous phase : The portal vein is clearly visualized.

Fig. 3 Celiac angiograms before and after embol-
ization for hepatoma. a) Celiac angiogram
before embolization (arterial phase) : The com-
mon hepatic artery (&) and hepatic branches (A
A) are dilated associating with numerous tumor

vessels. b) (venous phase): Numerous tumor
vessels and tumor stain are visualized. ¢) Celiac
angiogram immediately after embolization : The
hepatic arteries are occluded and tumor vessels
no longer exist.
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Fig. 5 Microscopic appearance after embolization
(the area with hepatoma): Necrosis in the he-
patocellular carcinoma is noted (H & E x40).

Fig. 4 Microangiogram taken 7 days after embol-
ization : An avascular area surrounded by numer-
ous tumor vessels is recognized.

Fig. 6 Microscopic appearance after embolization (the area without hepatoma).
a) Fatty changes with congestion and bleeding are visualized (H & E x100).
b) Focal necrosis with fatty change is observed (H & E x150).

Table 4 Histological Findings on the Liver after Hepatic Arterial Embolization

Incidence of Necrosis Non-tumor area
Groups  Hepatocellular  in Portal Congestion and  Kupfer cell  Fatty Neerosi
Carciroma Corcinoma  thrombosis  bleeding proliferation  change et
2 3/3 o+ - + * + +
k} 3/3 -t -t -t -yt + +
Hepatoma
5 2/2: EX - - = +
b 11 ++ - + = +
1 0/3 - + + + a4 &
Non- "
Hepatoma 4 0/3 - -+ +n, ++ -+ + 4t *

7 o/4 - -t + = -+
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BoRTHERETDH -7, ERAT 7 HE D mi-
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