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Motivation
• Both cortical thickness and cerebral blood flow (CBF) 

are known to reduce with age1

• To understand how cortical thickness and CBF reduce 
together from finely selected cortical ROIs

• Age predication is often done with T1 weighted images
• Adding CBF information may improve age prediction 

modelling
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1. JJ Chen, et al., 
Neuroimage, 2011 
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Image Data
• Calgary Normative Database
• 146 subjects (58-M, 88-F; 18 to 87 years)
• Montreal Cognitive Assessment score >25
• Imaging performed with a 3T GE Discovery 750
• T1-weighted Anatomical Scans

MPRAGE isotropic 1 mm, TI/TR/TE/α of 650/5.84/2.36 ms/8�
• Arterial Spin Labelling (ASL)

pseudo-continuous ASL, 5-mm thick, spiral trajectory, 
effective in-plane resolution of 2.33 mm, label duration 1.0 s, 
post label duration 2.0 s
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Cortical Parcellation
• Freesurfer (v5.3.0), DK Atlas – 34 parcellations per 

hemisphere
• Cortical thickness 

measurements were 
exported to Matlab
for statistics and 
plotting

• ASL data was 
registered to the same 
anatomical data so that 
the same ROIs could be applied
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Analysis
• For each ROI in each datatype, we calculated: 

Regression & Laterality Index
• Correlation matrix was calculated for each datatype
• All the CBF data was then registered to a template 

and a regression was calculated for each voxel.  
• Multiple Linear Regression with recursive feature 

selection was then performed for three cases:
• Cortical thickness data
• CBF data
• Both
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Cortical Thickness Laterality
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Conclusions
• CBF data has lower R2 with age than cortical thickness
• There is more laterality in CBF than cortical thickness
• Cortical thickness is less correlated amongst regions 

than CBF
• Group average maps indicate that the reduction of CBF 

with age is constrained primarily to gray matter with 
similar rates of change across regions

• age prediction was good for either cortical thickness 
and CBF alone only, and slightly better with the 
combination. 
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