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MR Imaging and Histological Findings of Experimental
Cerebral Fat Embolism in Cats

Byung-Rae Park’, Seong-Jin Ko and Hwa-Gon Kim

Department of Radiological Science, Catholic University of Pusan, Busan 609-757, Korea

To determine the magnetic resonance (MR) imaging findings and natural history of cerebral fat embolism in a cat
model, and to correlate the MR imaging and histologic findings. Internel carotid artery of 11 cats was injected with 0.1
ml of triolein. T2-weighted, T1-weighted and Gd-enhanced T1-weighted images were obtained serially for 2 hours, 1
days, 4 days, 1 week, 2 weeks and 3 weeks after embolization. Any abnormal signal intensity was evaluated. After MR
imaging at 3 weeks, brain tissue was obtained for light microscopic (LM) examination using hematoxylin-eosin (HE)
and Luxol fast blue staining, and for electron microscopic examination. The LM examination with HE staining revealed
normal histological findings in the greater part of an embolized lesion. Cystic change was observed in the gray matter
of 8 cats, while in the gray and white matter of 3 cats. 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.
The greater part of an embolized lesion showed reversible findings at MR and histological examination. Irreversible
focal necrosis was, however, observed in gray and white matter at weeks 3.
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UehA] @7y ofF mlefste] REw Aud 7t gom
2 z7)d Aeke] I ETE a8t ¥ A HZE (fat embo-
lism)¢] 27| E2 HT A7|3HBee) dFe Aoz
7Vt olel tigk A7t Bo] Hol $tt}h (Chrysikopoulos
et al., 1996; Finlay et al., 1996; Di Summa et al., 1998; Finlay.,
1996). A HAFTE FE TF T & FF) AT
(fat globules)tt HollA 5= Aol FHg =2
Ao FfstAY HAdE Ayl Eald W A7)E A
WAL (free fatty acids)®] S/dol s} Rz &g} w3
izl doue A2 g4 AUrh
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kg (BT 32 kpolAR & 7ES AU o A4 ds
< A3 1—]6}04 o} = ketamine-HCl (ketalar, hydorchlo-
ride 50 mg/ml, 3% 8) 2.5 mgkg Rumpun (xylazine hy-
drochlonde Bayer Korea) 0.125 mg/kgs Z§sla] £50 2

5 FARIY A3, 48 =F wlFHdAA Aojud ¢
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2 o] 4388 5o 2ZAY F ngele] & A3l °
S 3 FAR lidocained 0.5 mE 38} FARIATH &
5 T dEsd 59 Beko g 9FE oF 5 cm AE AN
SHETHE =AY F, dETES Zf‘H 7"“——3‘:’
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A7) 3, YAE A BEYE (Digital Subtraction Ang-
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H ARHASTE i F 247 19, 49, 159, 254, 3
FARA A A 27| F3HEY dolHE @ﬂq a%olE A
olg AL B (prone)E =W F HErt 92 &
S Y Yo Mo X3, 22 JAEHY radio-
frequency coil (Siemens, Erlangen, Germany)S 2] $lo] T
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B, FARERGY, TIAZGE, 23T ATIAZEEE &
KAk T2 2942 tutho spin echo 71HE AHg3I%ion, 4
A8 E HFZE repetetion time (TR) 3000 msec, echo time
(TE) 96 msec, 34992 70~75 mm, BH| FAE 4 mm,
AW 242 0.1 mm, 97|35 2, E5 matix 210X256 22
%1”'# %‘9\15} 372842 echo planar 71H-& ©|-&3A
£ 1000 sec/mm’SE AoFEQUTE G4
L 130 mm, B FAE 4 mmE IS AU TIH
Z2gde GA4EE WS E TRTE 32020 msee, G499
70~75 mm, A9 F7E 4 mm, A 3FL 01 mmE
B4 dden, 24F% TIAZ YL gadopentetate di-
meglumine Z°3#] (Magnevist, Schering, Germany)E 0.2
mmolkgE HAH EHS 3 Fo T T1H=I4A 5Y
& 7oA F3E 535

AT A AR ASAEE 7|E0E 3iith
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Fol 199X 3F7HR] Y FAR QAN B ASE B X
& At 62X 1 mm’e] AL Hol phosphate bufferol]
229 2.5% gutaraldehyde (pH 7.2, 1~4°C)-&Hol] 2417k Tk
HAAAFI 1% OsO,8 Yl 1M7 B¢ TS & F 5
A& 4FEdo) AHEE 1 F I EE EFA)7|I
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Az B<9F 37°C, 12417 B2k 45T, 23] 2447 B2t 60T
of FEIAt FTHel B £AL 1 ym FAZE RE F
toluidine blued] BT A4 FGE J3En| 4o = Ho}
ARG} Diamond knifeE % 53.@‘} ultramicrotome (Leica,
Vein, Austria)© 2 60~70 nm®] ZuFEHE BHE F nickel
gridsoll EUTh T ¥ uranyl acetate®} lead citrate2 23}
3 HF2 02 transmission electron microscope (JEM 1200
EX-II: JEO, Tokyo, Japan) ©. 2 #2131t}
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Table 1. Signal intensities at the gray matters and white matters on magnetic resonance images in time course

2 hours 1 day 4 days 1 week 2 weeks 3 weeks
! T2 TI E T T1 E T2 T1 E ™ T1 E 2 TI E T2 T1I E
) GM h i + ht 1+ hl 1 +! th f1 +] fh flh -~ fh flh -
WM h i o+ ht 1+ h— 1 4+l hl i - i i - i i -
) GM h i + ht 1 + hl 1+ fh  fl  +! fh th f+ fh fh f+
WM h i o+ ht 1+l ht 1+ hi fl - hl - fh 1 -
3 GM h i o+ hl i o+l i i - i i - i i - i i -
WM h i o+ ht 1+ hy i - i i - i i - i i -
4 GM h i + i i+l i i - i i - i i - i i -
WM i i - i i - i i - i i - i1 - i i -
s GM h 1 + ht 1 4+l hl 1 +! hl 1+l th flh f+ fth flh f+
WM h 1 + ht 1 o+l h—» 1 - hl a1 - hl 1 - fh fl -~
p GM h 1 + hl 1 o+ hl 1 4+l fa fl o+l fh flh o+l fn  fln  fr
WM h 1 o+ ht 1 +! hl 1 hl i - nhl i - i i -
7 GM h i o+ ht 1+l i i+l i i o+l i i - i i -
WM i i - i i - i i i i - i1 - i i -
g GM h i + hl 1 4+l hl 1 +! fh flh +! fh  flh +{ th flh -
WM h i o+ ht 1 +! hl i - hl 1 - fh 1 - fh a1 -
9 GM h 1+ h 1+l hi 1 +! i 1 o+ fi fin +! fh  fln £+
WM h 1 + ht 1 4+l hl i - i i - i i - i i -
0 GM h i + R 1 o+l hl f1 +! fh 1 +! fh flh  f+ th flh -
WM h i o+ ht 1 - hl i - i i - i i - i i -
" GM h 1 + hl 1+l i i o+l th 1+ th th f+ th fth f+
WM h I o+ ht 1+l hl i - i i - i i - i i -

n; number of cats, T2; T2-weighted images, T1; T1-weighted images, E; Gd-enhanced T1-weighted images, h; hyperintensity, i;
isointensity, 1; hypointensity, h7; increase of hyperintensity, h{; decrease of hyperintensity, h—; similar hyperintensity, +; enhan-

cement, —; no enhancement, +/; decrease of enhancement, f+; focal enhancemen, fl; focal hypointensity,

th; focal hyperintensity,

flh; central focal hypointensity with marginal hyperintensity, GM; gray matter, WM; white matter
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Fig. 1. MR images in the cat (n-2) with cerebral fat embolism. MR images of 2 hours (A, D), 4 days (B, E), 3 weeks (C, F). (A) T2WI
shows high signal intensity in the superficial gray and white matter of the right medial hemisphere. (B) T2WI reveals that most portion of
gray matter lesion becomes isointense. The white matter lesion is still hyperintense. (C) T2WI reveals that a well-defined focal low SI
remain in the gray matter. (D) Gd-T1WI shows parenchymal enhancement of the lesion, especially in the gray matter. (E) Gd-T1WI shows
decrease of the parenchymal enhancement of the lesion. (F) Gd-T1WI reveals no evidence of parenchymal enhancement. Bar in Fig.
1(A): 1 cm.
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Fig. 2. (A) Light microscopic finding with cerebral fat embolism hernatoxylin-eosin stain in the newronal degeneration and necrosis.
Cystic change is seen in the right side. Dense nuclei (=) surround the cystic change. (>200). (B) Electron microscopic finding of the n-2
cat. A large fat vacuole (=) is seen within the capillary lumen. The endothelial wall is intact. A few neuropil swelling (—) is mild.
Perivascular fluid collection or widening of the interstitial space is not seen. (X6, 000}.
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