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Experimental Cerebral Infarction in the Dog

Localization of the Massive Hemorrhagic Area, Red Softening Area, and Pale Softening Area
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Abstract

Experimental cerebral infarction was induced in 94 dogs by injecting one or two silicone rubber
cylinders through the cervical internal carotid artery. The 47 large-sized infarctions of the cerebral
hemisphere (LSICH) were more frequently created with a double silicone embolization (DSE;
76.2%) than with a single silicone embolization (42.5% ). In the DSE method, the first emboliza-
tion gave rise to an occlusion of the proximal segment of the middle cerebral artery. The lenticulo-
striate arteries were also occluded directly. With the second embolization, a point occlusion of the
orifice of the posterior communicating and/or anterior cerebral arteries occurred, but the perfora-
tors from these arteries were not occluded directly. Therefore, the LSICH model showed wide-
spread infarction, involving the basal ganglia, the cortex, and the white matter in the territory of
the middle cerebral artery. The massive hemorrhagic area in this LSICH model tended to be
localized in the basal ganglia (10.4%). Similarly, red softening was localized in the cortico-
medullary junctional area (89.6%) and pale softening, in the boundary zone between the middle
and posterior cerebral arteries (39.6% ), respectively.

From histopathological examination, it was also suggested that the massive hemorrhagic area
might be caused by disruption of arterioles in the perforating arterial terminal zone. By contrast, the
red softening area was due to disruption of the venules in the cortical arterial terminal zone.

Pathogenetic mechanisms of the location of three types of infarction in LSICH model are also
discussed.
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Fig. 1 Schema of the double silicone embolization. Two
silicone cylinder emboli are injected through the cer-
vical internal carotid artery (ICA). The first embolus
occludes segmentally the proximal portion of the middle
cerebral artery (MCA), and the second embolus oc-
cludes the supraclinoid portion of the ICA. ACA in-
dicates anterior cerebral artery; LLSA, lateral lenticulo-
striate arteries; MLSA, middle lenticulostriate arteries;
PcomA, posterior communicating artery; PCA, poste-
rior cerebral artery; ECA, external carotid artery;
CCA, common carotid artery.
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Table 1 Comparison with double silicone embolization (DSE)
and single silicone embolization (SSE) about the fre-
quency of the various types of the cerebral infarction

Type DSE SSE Total

Large-sized infarction 16(76.2%) 31(42.5%) 47(50.0%)

of cerebral hemisphere
5(23.8%) 32(43.8%) 37(39.4%)

Small-sized infarction
of cerebral hemisphere

Thalamic infarction 4( 5.5%) 4( 4.3%)
Watershed infarction 6( 8.2%) 6( 6.4%)
Total 21 73 94
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Fig. 2 Coronal sections of the large-sized infarction of the cerebral hemisphere. ~A: The level of the optic chiasm. The putamen is soften-

ing. B: The level of the hippocampus. C: The level of the mammillary body. Petechial hemorrhage appears in the cortico-

medullary junctional area of the suprasylvian gyrus. D: The level of the midbrain. Pale softening area appears in the boundary

zone between the middle and posterior cerebral arteries.

Fig. 3 Horizontal sections of the large-sized infarction of the cerebral hemisphere. A: Level of the midbrain. B: Level of the thalamus.

Massive hemorrhage is shown at the caudate nucleus and the anterior thalamus.  C: Level of the body of the lateral ventricles. D:

Level of the corona radiata. Pale softening appears in the boundary zone between the middle and posterior cerebral arteries.
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Fig. 4 Photomicroscopic appearance.
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X 100.
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A: Normal cortex. Good filling of carbon particles.

X200. B: Massive hemor-
C: Red softening area in the cortico-medullary junction of the

D: Pale softening area in the boundary zone between the middle and posterior cerebral arteries.
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Fig. 5 Schema of the localization of massive hemorrhagic area,
red softening area, and pale softening area in the large-
sized infarction of the cerebral hemisphere. CM]

indicates cortico-medullary junction; CN, caudate

nucleus; P, putamen; T, thalamus.
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