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Comparative observation on MRI features and pathology of brain edema at

early stage of severe burn in dogs

LI Hai-tao, YING Da-jun, SUN Jian-sen, BIAN Xiou-wu, ZHANG Yong-ke; HE Bao-bing (Department of Anatomy, Third Milit-
ary Medical Univerdty, Chongqing 400038, China)

Abstract. Objective To study the correlation between MRI features and pathological changes in
brain edema in the early stage of severe bumn in dogs. Methods 52 mongrel dogs were inflicted with
50% TBSA Il burns and randomized into control, simple burn (SB), balanced salt solution (BSS) and
glucose solution (GS) groups. The MRI manifestation and pathological features were observed and com-
pared. Results The earliest appearance of brain edema was found at 12 h after bum in GS group with
MRI, which showed a diffuse brain swelling. The decrease of SIR on T1 WI was not observed until it was
above 10%. Signal of T2-WI increased by 8.29% at 24 h after bum. It was difficult to distinguish the
gray matter from the white matter at the boundary line, even not be seen later. Histological changes of
brain edema were observed as early as 6 h after bum, accompanied with swelling of endothelial cells and
peri-vascular astwocytes, vacuolation in neumcytes, and ischemic alterations of different degrees of capil-
lary endothelium, neurons and axons. These changes became more marked with lapse of time. The GS
group showed the most obvious mnsequences mentioned above at 24 h after burn. Conclusion  The
model of the brain edema after severe burn had the feature of both vasogenic edema and cellular edema in
the MRI and pathology.
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2.2 MRIARERAZ 532 5L A SIR)E 1L 24hT,W1 10.39(P<.0.05) , T, W1
12 h T,WI 5.1%, T,WI1 8.29 %, (P<0.05, 1.
7.39%;

1 6h NN . (MRI & 4. T,WD

Fig1 Cerebral sulci cracks cisterns and ventrices of brain exhibited normal no abnormal cerebral signal
was found at 6 postbourn hour (PBH) in GS group (T,-Weighted MRI, comwnal section)
2 6 h s . s (MRI &4z, T,WD
Fig2 The boundary line between the gray matter and the white matter clearl no abnormal cerebral
singal was found at 6 PBH in GS group (T,~Weighted MRI, coronal section)
3 24 h, s . s ; . > (MRI &4z T\WD
Fig 3 Cercbral sulci and cracks flat tened disappeared cerebral cisterns and ventricles narrowed
and occdluded at 24 PBH in GS group (T -Weighted MRL, coronal section)
4 24 h, ’ . s (MRI #&4z.T, WD
Fig 4 The boundary line between gray matter and white matter disappeared the cerebral singal
was not uniform at 24 PBH in GS group (T, Weighted MRL, coronal section)
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5 24 h, s ( Cap)
s (EPF)
(TEMX 8 000)
Fig 5 Swelling of the mitochondria of capillary endo-

thelia and vacuolation of peri vascular astrocytic
end foot(EF) were observed in GS group. 24
PBH (TEMX 8 000)

1 SIR (xts)
Tab1 Comprison of SIR at different time-points(x+s)

SB BSS GS
T, WI
Pre-burn 1.62740.050  1.454+0.187 1. 683610. 096
6 h 1L62140.125  1.482+0.113 1. 657=0. 110
12h 1.5440.114  1.468+0.134 1. 54340. 125
18h 1.474+0.08  1.482+0. 123
24 h 1.494+0. 113  1.46610. 154
T,WI
Pre-burn 1.447+0.050  1.394+0.128  1.446710. 161
6h 1.52150.125  1.422+0.121  1.457740. 121
12h L.5%+0.114  1.411+0.140  1.460+0. 123
18h 1.27+0.119  1.483+0. 115
24 h 1.43630.109  1.566+0. 147 "

SB: Simple burn; BSS: Balanced solution; GS: Glu
cose solution; *; P<_0.05 w pre-burn
3
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