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Experimental Model for Cerebral Infarction : Artificial Embolization of
Middle Cerebral Artery in Dogs with Gutta—- Percha
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The purpose of this study is to report an experimental model for the cerebr
al infarction by occluding a segment of the middle cerebral artery with artifi-
cial emboli.

In each dog the right common carotid artery was exposed and the internal
carotid artery was catheterized selectively with a 16 gauge catheter of Intraca-
th,

The prepared embolus, a gutta percha cylinder measuring 4 mm long by 1.5
mm in diameter was injected through the catheter of Intracath until backbleed-
ing indicated the embolus had lodged intracranially, beyond the internal caro-
tid— maxillary artery junction.

The optimal material for experimental emboli should be radiopaque and ea-
sily identified in pathological specimens, and should produce cerebral lesions
which resemble spontaneously occuring clinical infarction in pathophysiological
mechanism.

Since the gutta percha cylinder is radiopague and its position was able to
be checked in simple skull films, it was considered to an optimal embolic ma
terial,

In the postoperative period the animals were extremely ill with impaired co-
nsciousness, vomiting and contralateral hemiplegia.



Autopsy revealed massive hemorrhagic infarction of the ipsilateral cerebral

hemisphere in each of the animals and the average volume of infarction was

1.93 cu cm and also it was observed that there was no endothelial damage of

the middle cerebral artey, even when the embolus was left in situ for 10 days.
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Fig. 1. Embolus model of a gutta percha cylind
er, 4 mm long by 15 mm in diameter,
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Fig. 2. Schematic illustration of the direction of blood flow in external carotid-maxzillocarotid anastom-

otic system when a catheter is placed in the internal carotid artery. The appearance of “ba

ck flow” in the catheter signals progression of the embolus beyond the site of anastomosis.
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Fig. 3. Lateral projection angiogram, showing
the middle cerebral artery occlusion (ar-

row).

Fig. 4. Plain skull X —ray film illustrates the lo-
cation of an embolic cylinder in the mi-

ddle cerebral artery (arrow).

Fig. 5. The ventral surface of the dog brain sh-
ows the embolic cylinder lodged in the

middle cerebral artery (arrow).



Fig. 6. The histopathological examinatiom of occ
luded segment of the middle cerebral
artery reveals no endothelial damage in

the vessel wall,
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EZRWE M sivl (Table 2).

Fig. 7. Coronal section of the dog brain showi-

ng deep hemorrhagic infarction 10 days
after occlusion of the proximal segment

of the middle cerebral artery.

Table 1. Cerebral infarction volume (cu cm) in
each of the animals

Animal No, Infarction volume

1 2.12

2 2. 11

3 1.43

4 1 37

5 2.12

6 2.3

7 2.16

8 1.40

9 2.10
10 2.12
Mean 1.93

EHTL MERTRS RET ) 3lo] gutta per-
cha® 2 &Y EERS ERMA (EEK 1.5m,
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EMPABKS} T ERER S EASA Al
B ERES HES B o HRE A &
KISBIBE S RIMAZES 2424+ gk
ERBEA o 2 {F A gutta percha ™ = Palaquium
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Table 2. Embolic models in experimental intracranial embolization

Material Authors Animal Location

Steel sphere (0.8y) Penry, et al.'® dog leptomeningeal arteries
MCA, ACA
Lead glass sphere (15 —404) Ashton, et al. cat retinal embolization
Poppy seed, tobacco seed, Cone, et al. ® dog MCA
black silk, paraffin
Liquid vinyl acetate Bremer, et al.® dog ICA, MCA
Corkill, et al.®?

Seran polymer resin microspheres Steegman, et al.® rabbit MCA, ACA

(1 to 5004)
Silicon sphere (1 to 1+mm)
Autogenous blood clot
Silicone rubber

Bremer, et al. ® thesus momkey MCA, ACA
Rumbaugh, et al ¥ dog MCA
Molinari V1'% dog MCA

* ACA = anterior cerebral artery; ICA = internal carotid artery ; MCA = middle cerebral artery

R MR & FEFE s o (Fig. 3).
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