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Multiparametric MRI ISODATA Analysis In The Assessment Of Acute Ischemic Stroke
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Abstract: OBJECTIVES: The purpose of this study was to show that the computer segmentation algorithm
Iterative Self-Organizing Data Analysis Technique (ISODATA), which integrates multiple MRI parameters
(diffusion-weighted imaging [DWI], T2-weighted imaging [T2WI], and T1-weighted imaging [T1WI]) into
a single composite image, is capable of defining the ischemic lesion in a time-independent manner
equally as well as the MRI techniques considered the best for each phase after stroke onset (ie, DWI for
the acute phase and T2WI for the outcome phase). METHODS: We measured MRI parameters of
perfusion-weighted imaging (PWI), DWI and T2WI from patients at the acute phase (<24 hours), and
T2WI at the outcome phase (3 months) of ischemic stroke. The clinical neurological deficit was graded
with the National Institutes of Health Stroke Scale (NIHSS). The final functional outcome was graded
with modified Rankin Score (mRS). We compared the ISODATA (and PWI and T2WI) lesion size with the
acute DWI, and outcome T2WI lesion size, measured within the same slice at each phase. RESULTS: We
studied 81 patients; 44 (56%) were women. The mean+/-SD age was 64+/-14 years. The baseline NIHSS
score was 9.7(+8.0). The baseline DWI lesion size (one slice only) was 886(+1019) mm?. The time interval
from stroke symptom onset to the acute MRI study was 12.3(+5.3) hours. In the acute phase, the
ISODATA lesion size had higher correlation with the DWI lesion size (r=0.95; P<0.0001) than the PWI
lesion size (r=0.81; P<0.0001) or T2WI lesion size (r=0.56; P<0.001). In the outcome phase, the ISODATA
lesion size was highly correlated with the T2W!I lesion size (r=0.92; P<0.0001). ISODATA lesion size
correlated better with 24 hour NIHSS score (r:0.51; p=0.0001) than DWI (r:0.45; p=0.0006) or PWI (r:026;
p=0.0025) and better predicted outcome mRS (r:0.37; p=0.01 vs. r:0.35; p=0.01 for DWI, and r:0.26;
p=0.11 for PWI). CONCLUSIONS: The integrated ISODATA method can identify and characterize the
ischemic lesion independently of time elapsed since stroke onset. The ISODATA lesion size highly
correlates with the acute DWI ischemic lesion size and the final T2W!| infarct size, correlates with the
acute neurological deficit and predicts the functional outcome. ISODATA lesion analysis can be useful in
clinical stroke trials with extended therapeutic windows.
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