Regional shape changes of the striatum and thalamusin Alzheimer's disease; a mor phometrical MRI study
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I ntroduction

Atrophy is regarded as a sensitive marker for neurodegenerative pathology in Alzheimer’s disease (AD). Besides neuronal loss in the neocortex, especially in the medial
temporal lobe, atrophy also occurs in the deep grey matter. Within the subcortical region, the thalamus and putamen show the strongest reduction in size in AD, with a
strong correlation between smaller left volumes and poorer cognitive test results, regardless of neocortical grey matter volume [1]. This morphometrical study
investigates more specifically which regions on the surface of the deep grey matter structures are most prone to atrophic changes in AD.

Material and M ethod

For this study, subjects were recruited who attended the memory clinic of the Leiden University Medical Center between January 2006 and May 2008. Thirty-five
subjects diagnosed with probable AD (according to the NINHDRS criteria [2]) were compared to 35 subjects without cognitive deficits who matched in age, gender and
years of education. Clinical T1 MR images were acquired on a 3.0 Tesla whole body MRI scanner (Philips, Clinical systems, Best, The Netherlands), with acquisition
parameters as follows: TR = 9.8 msec; TE = 4.6 msec; flip angle = 8°; section thickness = 1.2 mm; number of sections = 120; no section gap; whole brain coverage;
FOV = 224 mm; matrix = 192, reconstruction matrix = 256. Automatic segmentation of the deep grey matter structures was performed using FIRST from FSL [3].
Shape modeling and analysis for the caudate nucleus, putamen, pallidum and caudate nucleus were performed as presented in [4], in order to highlight significant local
shape changes between the groups. For each location on the surface, we also evaluated the displacement vectors needed to locally deform the average shape of the
control group to the average shape of the AD group.
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Table 1 Volumetric differences of the deep grey matter structures between probable AD patients
and controls
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