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Fig. 1. MR images in the cat with cerebral fat embolism
A, B, C. postembolic 30 minutes.

D, E, F. postembolic 2 hours

A, D. Axial T2-weighted image shows the high signal intensity at cortex of left cerebral hemisphere.
B, E. Diffusion weighted image shows the high signal intensity at the same area.

C,F. Gd-DTPA enhanced T1-weighted image shows well enhancement.
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Table 1. Signal Intensity of the Cerebral Lesion in MR Images at
30 Minutes & 2 Hours after Embolization with Linoleic Acid

30 minutes 2 hours
T2WI  DWI Enhanced T2WI DWI Enhanced
1 + ++ ++ ++ ++ ++
2 ++ + + + + ++ ++ ++
3 ++ ++ ++ ++ ++ ++
4 + ++ ++ ++ ++ ++
5 ++ ++ ++ ++ ++ ++
6 ++ ++ ++ ++ ++ ++
7 ++ ++ ++ ++ ++ ++
8 0 ++ + + ++ ++
9 ++ ++ ++ ++ ++ ++
10 0 + ++ + ++ ++

++ : very high signal intensity
+ : mild high signal intensity.
0: iso-signal intensity.

T2WI: T2-weighted image
DWI: Diffusion weighted image

A
Fig. 2. Light microscopic finding in the cat with cerebral fat embolism. Light microscopic photograph shows neuronal degeneration
(arrow) and perivascular swelling(*) (A}, and fat vacuoles(*) (B) (H-E stain, X 200)
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Experimentally Induced Cerebral Fat Embolism with Linoleic Acid:
MR Imaging and Pathologic Correlation’
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Purpose: To investigate the correlation between the MRI findings of cerebral fat embolism induced by inject-
ing linoleic acid into ten cats, and pathologic diagnosis.

Materials and Methods: Using a microcatheter, 30 pl of linoleic acid was injected into the internal carotid
artery of ten cats. MR T2-weighted (T2WI), diffusion-weighted (DWI), and Gd-enhanced T1-weighted images
(Gd-enhanced T1WI) were obtained after 30 minutes and after 2 hours of embolization. We pathlogically ex-
amined endothelial cell damage, cellular change, perivascular abnormality and fat vacuoles, and then deter-
mined the correlation between MRI and the pathologic findings.

Results: After 30 minutes of embolization, lesions of very high signal intensity were detected by T2WI in six
cats, and of slightly high signal intensity in two; in the remaining two, signal intensity was normal. DWI
showed lesions of very high intensity in nine animals and of slightly high intensity in one, while Gd-enhanced
T1WI showed well-enhanced lesions in nine and a minimally enhanced lesion in one. After 2 hours of em-
bolization, T2WI revealed lesions of very high signal intensity in nine cats, and of slightly high signal intensity
in one, while DWI detected lesions of very high signal intensity in all cats. On Gd-enhanced T1WI, lesions in
all cats were well enhanced. According to the findings of light microscopic examination, infarcted lesions
mainly involved the gray matter, but also some white matter. In the lesions, neurophil matrix edema, neuronal
degeneration, perivascular swelling, the widening of extracellular space, extravascular hemorrhage, and fat
vacuoles were evident.

Conclusion: During the initial two hours following injection, MR imaging of cerebral fat embolism induced by
linoleic acid through the internal carotid artery in cats showed high signal intensity on T2WI and DWI, and
clear enhancement on Gd-enhanced T1WI. In cases involving cellular edema, cerebrovascular injury and ex-
tracellular space widening, the pathologic evidence suggested the coexistence of cytotoxic and vasogenic ede-
ma.
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