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Fig. 1 Maximum intensity projections of SPM99 results for significant decline of adjusted rCBF in very early AD patients as
compared with age-matched healthy volunteers before (top; -6 -43 33, x y z; Z=6.63 ; Brodmann area 31) and after

(bottom ; -6 -43 33, x y z; Z=17.48 ; Brodmann area 31) PVE correction.

multiple comparisons.
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Automated voxel-by-voxel Z-score analysis by comparison of a SPECT image for a 70-year-old woman with probable

AD, with an MMSE score of 26 with the mean and standard deviation SPECT images of healthy volunteers after
standardization to global mean voxel values. The Z-score maps were displayed by overlaying on transaxial sections and
surface projection of the spatially normalized MRI template. The correction for PVE (right) showed a higher Z-score
than the uncorrected condition (left) in the posterior cingulate gyrus. Red lines enclose areas with significant decline of
adjusted rCBF in very early AD obtained from group comparison with healthy volunteers by SPM99.
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Fig. 3 Receiver operating characteristic (ROC) curves for dis-
crimination between probable AD patients at the stage
of mild cognitive impairment and healthy volunteers
when thresholding at the maximum Z-score in the
posterior cingulate gyrus before and after correction for

PVE.
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Correction for partial volume effects in SPECT diagnosis of Alzheimer’s dementia
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Abstract

We assessed the accuracy for distinguishing between 61 patients with probable Alzheimer’s disease (AD) at the stage of
mild cognitive impairment and 61 age-matched controls using SPECT before and after correction for partial volume effects
(PVE). A three-dimensional MRI was used for PVE correction. A Z-score map for a SPECT image of a subject was
obtained by comparison with mean and standard deviation SPECT images of controls for each voxel after anatomical image
standardization. Analysis of the area under the receiver operator characteristics curves for a Z-score distinguishing AD and
controls in the posterior cingulate gyrus where significantly decreased perfusion was observed in AD by group comparison
showed that PVE correction of SPECT images elevated accuracy from 78.1% to 85.2%.

{Key words> SPECT, Alzheimer’s disease, regional cerebral blood flow, 9mTc-ECD, partial volume correction




