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Quantitative Evaluation of Ischemic Penumbra of Hyperacute Cerebral Infarction with Diffusion Weighted Imaging, Perfusion
Weighted Imaging and MR Spectroscopy ZHONG Gao-xian,ZHU Wen-zhen, WANG Wei, et al. Department of Neurology.
Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, P. R. China

[ Abstract] Objective: To outline ischemic penumbra of hyperacute cerebral infarction with diffusion weighted imaging
(DWD) , perfusion weighted imaging (PWI) and MR spectroscopy (MRS), so as to propose the quantitative evaluation
standards. Methods; MRI with DWI,PWI and MRS techniques was performed in 13 patients with clinically diagnosed hyper-
acute cerebral infarction within 2h to 6h after the onset of symptoms. All the patients were followed up with T, W1 to deter-
mine the final area of infarction within 2 to 28 days. Diffusion and perfusion and metabolic changes were measured in the in-
farct area and ischemic penumbra in the affected hemisphere and the counterpart in the contralateral hemisphere. Results: (D
The average value of apparent diffusion coefficient (ADC) in the center of infarction and ischemic penumbra was 7. 01 X
10" *mm?*/s and 9. 36 X 10 "mm?/s,and that of relative ADC (rADC) was 0. 63 and 0. 87, respectively. There was a signifi-
cant decline and mild decline in the ADC and rADC value of center of infarction and ischemic penumbra, respectively, and
both of the decline had a difference of significance. @ PWI demonstrated regional cerebral blood flow reduction or absence in
11 patients. However, PWI is normal in 2 patients with lacunar cerebral infarction. @ MRS changes of both center of infarc-
tion and ischemic penumbra included elevated Lac peak and decreased NAA peak. Conclusion: If PWI>DWTI, the area with
slightly decreased ADC value (<C22%) ,elevated Lac and slightly decreased NAA (<14 %) might be the ischemic penum-
bra; while the area with obviously decreased ADC (25% ~53%) ,elevated Lac and obviously decreased NAA (16 % ~34%)
is irreversible infarct area.
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