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Background and Objective Methods — MPRAGE Results — Group Comparison Results — Inter-Modality Cross-Region Relationship
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Methods — Co-Registration

MPRAGE - FDG-PET Image and Surface Co-
Registration

* Rigid-motion co-registration matrix between MPRAGE

Imaging
* 1.5T MPRAGE and FDG-PET scans

* For pMCI, both scans at 1 year before conversion
* For cNC, sMCI, AD, imaging data at initial FDG-PET scan timepoint

* AD - Hypometabolism is correlated with thinning within and
across brain regions; e.g., parietal thickness highly correlated
with FDG in frontal, parietal, lateral temporal regions

* pMCI — This pattern is similar, and more extensive
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_ and FDG-PET images was determined (FS e — —— * These patterns are more prominent in the left hemisphere
Image Preprocessing spmregister command) N _ _ S _ _ _ * sMCI or cNC — no evidence of these relationships
* MPRAGE and FDG-PET scans downloaded from the ADNI website * FDG-PET uptake values within the cortical gray matter Positive correlation A Cortical thinning is correlated with cortical hypome_taboll_sm. :
that have been preprocessed as follows: were projected onto FS white surface (FS mri_vol2surf Positive T-score A Cortical hypometabolism is more severe than cortical thinning Conclusions
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* MPRAGE scans were preprocessed within the ADNI framework to Cortical thinning is more severe than cortical hypometabolism

remove artifacts: geometric distortion of gradient nonlinearity, non-
uniformity normalization, and histogram-peak sharpening, resulting in
image volumes at 1x1x1 mm?3 uniform resolution.

* FDG-PET scans were preprocessed within the ADNI framework to
account for and reduce inter-site differences: co-registration,
averaging, intensity normalization, and scanner-specific smoothing to
archive 8-mm FWHM and re-slicing, resulting in image volumes at

1.5x1.5x1.5 mm?3 uniform resolution

command with interpolation method = nearest
neighbor)
* Cortical FDG-PET uptake values were re-indexed onto
the fsaverage white surface
* Smoothing FDG-PET to achieve the same effective
20-mm FWHM as cortical thickness (Hagler, 2006)
Multimodal vectors of cortical thickness and cortical
FDG-PET uptake, with corresponding vertices and
smoothed to the same degree

* Cortical hypometabolism-atrophy relationships vary by region

* pMCI — Cortical thinning may be accompanied by functional
compensation

* In AD this compensation has resulted in more extensive
areas of neuronal loss compared to hypometabolism (see
negative T-scores, e.g., right SFG)

* Inter-modality cross-regional relationships may indicate

network dysfunction, and can be used to study disease

mechanisms and pattern classification

* pMCI and AD — Frontal, temporal and parietal regions show similarly severe cortical thinning and cortical
hypometabolism (correlation maps)

* Correlation maps show lateralization toward the left hemisphere

* AD — Many cortical regions show more severe thinning than hypometabolism, while relatively few show more
severe hypometabolism than thinning

* pMCI — By contrast, a similar number of cortical regions show more severe hypometabolism than thinning as
show more severe thinning than hypometabolism




