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Diffusion weighted imaging in acute brain ischemia of rats with a stretched-exponential model PENG Wen-jia, WANG He,
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[Abstract] Objective: To evaluate the value of stretched-exponential model of multi-b diffusion weighted imaging
(DWD in the diagnosis of acute brain ischemic rats. Methods: Eighteen SD rats were enrolled in study group,and nine in
control group. T, WI, T, W1, single b-factor (b=1000s/mm?) diffusion weighted imaging (DWI) ,arterial spin labeling per-
fusion weighted imaging ( ASL-PWI) and multi-b (0~ 4000s/mm?* altogether 12 b factors) DWI were performed with a
3.0T MR scanner. Relative cerebral blood flow (rCBF) was calculated from ASL-PWIL Mono-ADC, F, DDC and o values
were calculated from multi-b DWI. Unilateral cerebral ischemic model with middle cerebral artery occlusion (MCAQO) was
performed in study group, pseudo-operation in control group. MRI with above-mentioned sequences were performed at the
following time points after operation:0. 5h,3h,6h,9h,12h,18h and 24h. The dynamic changes in different time-points were
observed. Lastly,rats were sacrificed for TTC staining to study the real condition of infarct. Results: The rCBFs of the right
cerebral ischemic areas in study group decreased markedly at 0. 5h after operation, from 0. 994 0. 01 (before operation to
0.4740.002 (0. 5h after operation) , but increased after 3h,from 0. 980+0. 006 (3h after) to 1. 97040. 070 (24h after).
The F values of the right cerebral ischemic areas in study group increased slowly after operation,from 0. 58 40. 74 (0. 5h
after operation) to 0.7630. 57, the F values on both sides in the study group had significant statistical differences, the p
value was 0. 031 at 12h,0. 004 at 18h and 0. 001 at 24h respectively after operation. The DDC values 0. 5~24. Oh after oper-
ation decreased, which were (0.40240.02) X 10 *~(0.58+0.03) X10 *mm?® /s for right side and (0. 46+£0.03) X10 *~
(0.4940.06) X 10 *mm?/s for left side,all were lower than those before operation (1.18+0.05) X 10 *mm?*/s for right
side and (1.01740.05) X 10 *mm® /s for left side. In addition,the DDC values in every time-points were lower than that of
the control group (P value from 0. 0083 to 0. 0163). The « values of the right side of study group were less than those in
control group at every time point after operation (P values from 0. 0205 to 0. 0443). In addition, the DDC values showed
significant positive correlation with that of Mono-ADC values (r=0. 9051, P<0. 0001),in addition, the a value decreased
according to the increase of DDC values. Conclusion: The characteristics of stretched-exponential model of multi-b DWI may
provide valuable references to describe intravoxel heterogeneity of water diffusion rates of acute ischemic cerebral tissue in rats.
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