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Fig. 1. Serial MRI (A-C), light (D) and
electron (E) microscopic findings of cat
#2. (A1-A2) MRI of 2 hours. T2WI
(A1, TR/ITE =3000/96) shows high sig-
nal intensity (SI) at the superficial gray
and white matter of the right medial
hemisphere. (A2) Gd-T1WI
(TR/TE =320/20) shows parenchymal
enhancement of the lesion, especially
at the gray matter. (B1-B2) MRI of day

4. (B1) T2WI reveals that the most por-

tion of gray matter lesion becomes iso-
intense. The white matter lesion is still
hyperintense. (B2) Gd-T1WI shows de-
crease of the parenchymal enhance-
ment of the lesion. (C1-C2) MRI of
week 3. (C1) T2WI reveals that a well-
defined focal low SI is remained at the
gray matter. (C2) Gd-T1WI reveals no
evidence of parenchymal enhance-
ment. bar: 1 cm (D) Light microscopic
finding with hematoxylin-eosin stain.
Cystic change is seen at the right side.
Dense nuclei (arrows) surround the
cystic change. (x 200) (E) Electron mi-
croscopic finding of the same cat. A
large fat vacuole (asterisk) is seen with-
in the capillary lumen. The endothelial
wall is intact. Neuropil swelling (stars)
is a few and mild. Perivascular fluid
collection or widening of the interstitial
space is not seen. bar: 1 ym (X 6, 000).



9 8 1 mm
1 , 1 3
2 9 .
. 3 2 (Fig.
(Table 1, 2). 3B) (Table 1, 2).
4 MRI 2 MRI
T2 4 T2 1
(Fig. 1B1). . T1
(Fig. 1B2) 2
(Table 1, 2).
11
1 MRI 4 (Table 1, 2).
11 3 1 T2
6 1

Table 1. Signal Intensities at the Gray Matters on Magnetic Resonance Images in Time Course

2hr 1d 4d 1w 2w 3w
n T2 Ti1 E T2 T1 E T2 T1 E T2 T1 E T2 T1 E T2 T1 E
1 h i + ht 1 +1 ht 1 +1 fh fl +1 th flh - th flh -
2 h i + ht 1 + ht 1 +1 fh fl +1 fh fh f+ fh fh f+
3 h i + ht i +1 i i - i i - i i - i i -
4 h i + i i +1 i i - i i - i i - i i -
5 h 1 + ht 1 +1 ht 1 +1 ht fl +1 fh flh f+ fh flh f+
6 h 1 + hi 1 +1 hi 1 +1 fh fl +1 th fln  +1! th flh f+
7 h i + ht 1 +1 i i +1 i i +1 i i - i i -
8 h i + ht 1 +1 ht 1 +1 fh flh  +1! fh flh  +1! th flh -
9 h 1 + h 1 +1 ht 1 +1 fh fl +1 th fln  +1! th flh f+
10 h i + h 1 +1 ht fl +1 fh fl +1 fh flh f+ fh flh -
11 h 1 + hi 1 +1 i i +1 th fl +1 fh th f+ th th f+

n; number of cats, hr; hours, d; day(s), w; week(s), T2; T2-eighted images, T1; T1-weighted images, E; Gd-enhanced T1-weighted images,
h; hyperintensity, i; isointensity, 1; hypointensity, ht ; increase of hyperintensity, h! ; decrease of hyperintensity, +; enhancement, —;
no enhancement, + ! ; decrease of enhancement, f +; focal enhancemen, fl; focal hypointensity, fh; focal hyperintensity, flh; central focal
hy pointensity with marginal hyperintensity

Table 2. Signal Intensities at the White Matters on Magnetic Resonance Images in Time Course

2hr 1d 4d 1w 2w 3w
n T2 Ti1 E T2 T1 E T2 T1 E T2 T1 E T2 T1 E T2 T1 E
1 h i + ht 1 +1 h- 1 +1 ht i - i i - i i -
2 h i + ht 1 +1 ht 1 +1 ht fl - ht fl - fh fl -
3 h i + ht 1 +1 ht i - i i - i i - i i -
4 i i - i i - i i - i i - i i - i i -
5 h 1 + ht 1 +1 h- 1 - ht fl - ht fl - th fl -
6 h 1 + ht 1 +1 ht 1 - ht i - ht i - i i -
7 i i - i i - i i - i i - i i - i i -
8 h i + ht 1 +1 ht i - ht fl - fh fl - fh fl -
9 h 1 + ht 1 +1 ht i - i i - i i - i i -
10 h i + ht 1 - ht i - i i - i i - i i -
11 h 1 + ht 1 +1 ht i - i i - i i - i i -

n; numbers of cats, hr; hours, d; day(s), w; week(s), T2; T2-weighted images, T1; T1-weighted images, E; Gd-enhanced T1-weighted im-
ages, h; hyperintensity, i; isointensity, l; hypointensity, ht ; increase of hyperintensity, hi ; decrease of hyperintensity, h - ; similar hy-
perintensity, +; enhancement, —; no enhancement, + ! ; decrease of enhancement, fl; focal hypointensity, fh; focal hyperintensity
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A B
Fig. 2. MRI (A) and light microscopic finding with Luxol fast blue stain (B) at week 3 of cat #5. The lesion is located at the gray and
white matters, and is hyperintense on T2WI (A} (TR/TE = 3000/96). (B) Cystic changes (asterisks) are noted at the gray (left upper
corner) and white (right lower corner) matters. The nerve fibers are dissociated and the interfiber spaces are enlarged around the
cystic changes of the white matter (open arrows). (x 400).

Fig. 3. Gd-T1WI of 2 hours (A) and
week 1 (B) and light microscopic find-
ing with hematoxylin-eosin stain (C) of
3 weeks after fat embolization of cat
#3. The prominent parenchymal en-
hancement of the gray and white mat-
ter of right hemisphere at 2 hours (A) is
not seen at week 1 (B). Light micro-
scopic finding is normal (C) (x 40).
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Purpose: To determine the magnetic resonance imaging (MRI) findings and natural history of cerebral fat em-
bolism in a cat model, and to correlate the MRI and histologic findings.

Materials and Methods: Using the femoral arterial approach, the internel carotid artery of 11 cats was injected
with 0.1 ml of triolein. T2-weighted (T2WI), T1-weighted (TIWI) and Gd-enhanced T1-weighted (Gd-T1WI)
images were obtained serially at 2 hours, 1 and 4 days and 1, 2 and 3 weeks after embolization. Any abnormal
signal intensity (SI) was evaluated. After MR imaging at 3 weeks, brain tissue was obtained for light microscop-
ic (LM) examination using hematoxylin-eosin and Luxol fast blue staining, and for electron microscopic (EM)
examination. The histologic and MRI findings were correlated.

Results: At 2 hours, lesions showed high SI at T2WI, iso- or low SI at TIWI, and strong enhancement at Gd-
T1WI. The high SI seen at T2WI decreased thereafter, and most lesions became iso-intense. At week 3, howev-
er, small focal areas of high SI were seen in the grey matter of eight cats and in the white matter of three. The
low SI noted at acute-stage TIW1 subsequcntly became normal, though in the areas in which T2W1 had de-
picted high SI, focal areas of low SI remained. Lesion enhancement demonstrated by Gd-T1WI decreased con-
tinuously from day 1, and at week 3, weak enhancement was seen at the margin of the remained hypointense
lesions in the gray matter in five cats. At LM examination with hematoxylin-eosin staining revealed normal
histologic findings in the greater park of an embolized lesion. Cystic change was observed in the gray matter of
eight cats, and in the gray and white matter of three of the eight. At LM examination, Luxol fast blue, staining
demonstrated demyelination around the cystic change occurring in the white matter, and EM examination of
the embolized cortex revealed sporadic intracapillary fat vacuoles (n=11) and disruption of the blood-brain
barrier (n=4). Most lesions were normal, however, and perivascular interstitial edema and cellular swelling
were mild compared with the control side.

Conclusion: Experimental cerebral fat embolism was clearly demonstrated by T2WI and Gd-T1WI images ob-
tained at all time points. The greater part of an embolized lesion showed reversible findings at MR and histo-
logic examination,; irreversible focal necrosis was, however, observed in gray and white matter at week 3.
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