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[ Abstract] Objective: To evaluate abnormal iron deposition of deep grey matter nuclei and its re-
lationship with cognitive function in Alzheimer’s disease (AD) using multi-atlas-based analysis of
quantitative susceptibility mapping (QSM).Methods: Sixty-eight people were recruited in this study in-
cluding 34 AD patients from outpatients of neurology department who matched NINCDS-ADRDA cri-
teria and 34 age-,gender- and education years-matched normal controls (NC group) from local com-
munities.In AD group,there were 15 males and 20 females with mean age of (67.947.7) years;and in
NC group,there were 12 males and 22 females with mean age of (65.8+6.4) years.All subjects under-
went MRI scan with high-resolution three-dimensional (3D) T,-weighted and 3D multi-echo gradient
echo (GRE) sequences.QSM images were reconstructed from multi echo GRE images. Multi-atlas ap-
proach based on the QSM and T, WI was performed using MRI Cloud platform to obtain magnetic sus-
ceptibility values of the basal ganglia, which were automatically segmented. The differences of suscep-
tibility values were compared between AD and NC using independent two-sample ¢-test.In AD group,
the relationship between mini-mental state examination (MMSE) score and susceptibility value in the

brain regions that had significant differences with NC were analyzed using Pearson correlation analy-
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sis.Results; The susceptibility values of bilateral caudate nucleus (CN),the right globus pallidus exter-
nus (GPe), bilateral putamen (Put), bilateral dorsal thalamus (dTh), bilateral subthalamic nucleus
(STN) and bilateral red nucleus (RN) were significantly higher (all P<C0.05,uncorrected) in AD pa-
tients than those of NCs. After multiple comparison correction, only the right putamen (P =0.002)
and the left dorsal thalamus (P =0.001) showed significant difference with NC (P <C0.05,Bonferroni
corrected).Moreover, the susceptibility values of the right putamen (= —0.302,P =0.020) and the
left dorsal thalamus (= —0.319,P =0.014) were negatively correlated with MMSE scores in AD pa-
tients. Conclusion: The iron content of the deep grey matter nuclei in AD patients were significantly
higher than that in NC,which was also associated with a decline in cognitive function. Multi-atlas-based

analysis of QSM can be used to quantitatively assess the abnormal iron deposition in brain gray matter
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nuclei in AD patients.
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