Multivariate hippocampal subfield analysis of PET, DTl and ASL in MCIl and AD
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Introduction

 FDG imaging & fused PET-MR have demonstrated hypometabolism within the hippocampus in AD patients [1].

* AD has been shown to selectively affect the hippocampal subfields [2].

» Metabolic characteristics within subfield structures have not been thoroughly explored with PET

* We present an analysis of metabolism, perfusion and diffusion changes in the subfields, using simultaneous PET-MR

and a robust feature sampling approach that minimizes partial volume effects. A o ki
Method & Results
Cohort & Image Acquisition: Table 1: MR sequences
* 13 subjects with memory complaints were stratified based on their clinical dementia rating (CDR). Sequence  Pixelsize  Soon  Orientation Function
 Patients underwent a 75-min FDG scan on a 3T PET-MR (GE) following a 5 mCi injection of 18F-FDG. T1-w IRSPGR  1x1xi.2mm 546 Sagittal Segmentation
Image Processing: T2-w FSE 0'439)(&13)(1' 3:24 82:?:; Segmentation
* All scans were registered to the coronal T2-w images and DTI was corrected for eddy and distortion using FSL. ASL 18PASHS 53 Axial CBF
 Cerebral glucose uptake maps (CMRGlIc) were computed using a two-compartment model in PMOD [3]. DTI (60 dirs.) i;s’;tr:)nprinc 010 Aial EAIMD
Subfield Segmentation & Central Manifold: oy isoroms  0:30 Axial Distorton

» Subfields were segmented automatically using T1-w and T2-w images with ASHS [4].
* To minimize partial volume effects, imaging features were sampled along the central manifold of each subfield
* We finally mapped the features (CMRGIu, CBF, FA, MD) to each vertex on the central manifold.

Statistical Analysis el e & 7 e 4
« Statistical analysis between groups was performed in SurfStat [6] for subfield thickness, CMRGIu, CBF, FA & MD LK | | |
* For whole hippocampus analysis, Student’s t-test was performed between groups for the same metrics. Medial-sheet curfaces (blue) surrounded © o o1 Medialsheet surfaces
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Overview of ASHS segmentation results on coronal slices of the high-
resolution T2 with segmentation overlaid on our CMRGIu maps.
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Top: T-statistics of subfield thickness in DG in Controls vs. AD
overlaid on medial-sheet surfaces. Bottom: Significant clusters of FA
reduction in AD patients (Left: CA, Right: SUB)

Discussion

» Subfield analysis may be more sensitive to pathological changes than global hippocampal assessment. /1
* We used a robust surface-based approach by sampling features along the central-manifold.
* This multivariate technigue may help disentangle structural & metabolic derangements accompanying dementia. VO T
» Future work will include a larger patient cohort and assessment of resting-state connectivity. B .
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