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Fig. 1. A. Pre-emoblization arteriogra-
phy of right internal carotid artery
(short arrow) shows anterior and mid-
dle cerebral arteries (long arrows) .

B. Post-embolization angiogram shows
complete occlusion of right distal inter-
nal carotid artery and intracranial arter-
ies. Right external carotid artery (arrow)
is opacified by the collateral flow from
proximal right internal carotid artery.
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Fig. 2. Detection time of the ischemic lesions on unenhanced
CT, diffusion-weighted, T2-weighted, and fast FLAIR MR im-
ages after occlusion of intracranial arteries in five dogs.
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Fig. 3.CT and MR Images obtained 1 hour (A-D), 3 hours (E-H), and 5 hours (I-L) after occlusion of the right ICA and intracranial
arteries in adog 2.

Coronal unenhanced CT (A) shows a focal low attenuation area (arrows) in the right hemisphere. Coronal diffusion-weighted im-
age (B) also shows abnormal high signal intensity (arrows) in the right hemisphere corresponding to the low density area on unen-
hanced CT. Coronal T2-weighted (C) and fast FLAIR image (D) shows no definite abnormal signal intensity in the brain.
Unenhanced CT (E) obtained 3 hours after occlusion of intracranial arteries shows a similar low attenuationa lesion(arrows) in the
right hemisphere. The lesion has become brighter on diffusion-weighted image(arrows) (F). T2-weighted (G) and fast FLAIR images
(H) show slightly high signal intensity of the cortex in the right hemisphere(arrows). The ischemic lesion is more evidently demon-
strated on CT and MR images (arrows) (I-L) obtained 5 hours after occlusion of intracranial arteries.
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Fig. 4. The mean attenuation difference between ischemic le-
sion and normal parenchyma on unenhanced CT in five dogs. (
HU = mean difference of Houndsfield units between the is-
chemic lesion and normal parenchyma.
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Fig. 5. The mean signal intensity difference between ischemic
lesion and normal parenchyma on diffusion-weighted, T2-
weighted, and fast FLAIR MR images in five dogs. ( SI = mean
difference of signal intensity between the ischemic lesion and
normal parenchyma.
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Fig. 6. The mean contrast-to-noise ratio (CNR) between is-
chemic lesion and normal parenchyma on unenhanced CT, d-
iffusion-weighted, T2-weighted, and fast FLAIR MR images in
five dogs. The CNR of the lesion on diffusion-weighted image
is strongly greater than those on unenhanced CT and T2-
weighted or fast FLAIR images. The CNR of the ischemic le-
sion on unenhnaced CT is similar to that on T2-weighted or
fast FLAIR image
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Table 1. Comparison of CNR on Unenhanced CT, Diffuison-weighted, T2-weighted, Fast FLAIR MR Images (n=5)

Time CT Diffusion-weighted FLAIR T2-weighted
(hour) Mean SE Mean SE Mean SE Mean SE
1 7.9 4.8 338 134 9.6 7.5 8.2 43
2 12.2 4.7 37.4 17.9 11.2 9.8 115 8.2
3 16.0 55 49.6 35.6 15.7 141 135 10.8
4 18.8 3.2 56.2 314 19.2 10.6 20.6 175
5 19.8 31 69.0 314 23.0 15.7 23.3 24.9
CNR=Contrast-to-Noise Ratio, SE = Standard Error
, 6
T2
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CT
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Early Detection of Hyperacute Cerebral Infarction in Dogs:
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Purpose : This study was performed in order to compare unenhanced CT with diffusion-weighted, T2-weight-
ed, and fast FLAIR MR imaging in the detection of hyperacute cerebral ischema induced in a dog and to deter-
mine which modality first detected cerebral ischemia.

Materials and Methods : Experimental cerebral infarction was induced by the occlusion of intracerebral arter-
ies using embolic materials (polyvinyl-alcohol, 300-600 1) introduced through a microcatheter into the internal
carotid artery of five dogs weighing 12-20 kg. Serial CT and MR images were obtained at one hour intervals
from one to five hours after occlusion, and were analyzed independently by two radiologists. We assessed
changes in attenuation, as seen on unenhanced CT and the signal intensity of the lesion on each MR image,
and measured the contrast-to-noise ratio (CNR) of the lesions.

Results : Ischemic lesions were detected on unenhanced CT 1-3 hours after occlusion of cerebral arteries. In
all dogs, the lesions were detected earliest on diffusion-weighted images obtained at 1 hour. They were detect-
ed on T2-weighted images at 3-5 hours and on fast FLAIR images of 2-5 hours. The CNR of ischemic lesions
increased gradually during the 5-hour period. It was highest on diffusion-weighted images, while on unen-
hanced CT, T2-weighted, and fast FLAIR images it was similar.

Conclusion : Hyperacute ischemic lesions were detected earliest on diffusion-weighted images, and earlier on
unenhanced CT than on fast FLAIR or T2-weighted MR image.
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