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A L ZH E IM E R ’ S I MAG I NG CON SORT I UM

POSTER PRESENTATION

NEW IMAGINGMETHODS
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Abstract

Background: The oldest-old (≥85 years) have the highest rates of dementia. However,

because of pronounced brain atrophy, standard neuroimaging programs face unique

challenges in this cohort. Here, using data from both The 90+ Study and Alzheimer’s

Disease Neuroimaging Initiative (ADNI), we report the prevalence of errors when

processing brain MRIs from oldest-old participants using standard approaches and

present some strategies for ameliorating these issues.

Method: First, we analyzed image quality issues and segmentation errors (FreeSurfer)

for the last available scans by age-groups (oldest-old, ≥85 years, vs younger-old, 55

to 85 years) in ADNI. Second, we evaluated the utility of an age-specific template

(the 90+ T1w Template) for realigning MRIs from the oldest-old compared to a stan-

dard template (Montreal Neurological Institute T1w template, MNI) using linear and

nonlinear registration (FSL) and evaluating alignment quality using visual and deforma-

tion (Jacobian) measures for oldest-old participants (≥90 years) in both The 90+ Study

and ADNI. Lastly, we evaluated whether stringent preprocessing (bias field removal,

denoising, brain extraction, intensity normalization using Computational Anatomy

Toolbox (CAT12)) helped reduce FreeSurfer segmentation errors in frontal, parietal,

and temporal regions inMRIs from the oldest-old. Comparisons were performed using

Chi-square tests.

Result: In ADNI data (Table-1), MRIs from oldest-old participants (∼10% of cohort)

were around twice as likely to have image quality issues (20% vs 13%, P<0.001) and

brain segmentation errors (45% vs 29%, P<0.001) compared to younger-old partic-

ipants. Figure-1 shows a histogram of image quality issues and segmentation errors,

which become more common with greater age. Compared to the MNI template, MRIs

from participants aged 90 and older from both The 90+ Study (N=163, Table-2) and

ADNI (N=75) had fewer registration errors (∼5% vs ∼23%, P<0.001 for all) and less

severe deformation when using the 90+ T1w Template (Figure-2). Our proposed pre-

processing pipeline (see Figure-3 for example) roughly halved segmentation errors in

the oldest-old (P<0.001 for all regions, Figure-4).
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Conclusion:Our results show that adapting pipelines specifically for processing brain

MRIs of oldest-old participants minimizes errors, enabling more effective use of neu-

roimaging to study neural correlates of neurodegeneration and dementia in this

important portion of our aging population.
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