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Objective: Statistical parametric mapping (SPM) was employed to investigate the regional decline
in cerebral blood flow (rCBF) as measured by 99mTc-hexamethyl propylene amine oxime (HMPAO)
single photon emission computed tomography (SPECT) in mild Alzheimer’s disease (AD).
However, the role of the post reconstruction image processing on the interpretation of SPM, which
detects rCBF pattern, has not been precisely studied. We performed 99mTc-HMPAO SPECT in mild
AD patients and analyzed the effect of linearization correction for washout of the tracer on the
detectability of abnormal perfusion. Methods: Eleven mild AD (NINCDS-ADRDA, male/female,
5/6; mean ± SD age, 70.6 ± 6.2 years; mean ± SD mini-mental state examination score, 23.9 ± 3.41;
clinical dementia rating score, 1) and eleven  normal control subjects (male/female, 4/7; mean ± SD
age, 66.8 ± 8.4 years) were enrolled in this study. 99mTc-HMPAO SPECT was performed with a
four-head rotating gamma camera. We employed linearization uncorrected (LU) and linearization
corrected (LC) images for the patients and controls. The pattern of hypoperfusion in mild AD on
LU and LC images was detected by SPM99 applying the same image standardization and analytical
parameters. A statistical inter image-group analysis (LU vs. LC) was also performed. Results: Clear
differences were observed between the interpretation of SPM with LU and LC images. Significant
hypoperfusion in mild AD was found on the LU images in the left posterior cingulate gyrus, right
precuneus, left hippocampus, left uncus, and left superior temporal gyrus (cluster level, corrected
p < 0.005). With the LC images, significant hypoperfusion in AD was found only in the bilateral
posterior cingulate gyrus and left precuneus (cluster level, corrected p < 0.005). A pattern of greater
rCBF distribution at the high flow cortices and low flow cortices was observed on LC and LU
images, respectively, in the case of both controls and mild AD patients. Conclusion: Hippocampal
hypoperfusion could be detected by means of SPM in the LU images but not in the LC images. The
results of SPM may vary in 99mTc-HMPAO SPECT with or without linearization correction, which
should be carefully evaluated when interpreting the pattern of rCBF changes in mild Alzheimer’s
disease.
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