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Abstract

Background: The U.S. Study to Protect Brain Health Through Lifestyle Intervention to

Reduce Risk (U.S. POINTER) is a 2-year randomized controlled trial to evaluate the

effect of lifestyle interventions in older adults (60-79 years). The POINTER Imaging

ancillary study is collectingArterial Spin Labeling (ASL)MRI data tomap cerebral blood

flow (CBF) and evaluate the effect of interventions in the perfusion imaging biomarker.

The optimization of timing parameters is essential for robust and efficient acquisition

of ASLMRI.

Method: A subset (n=83; F/M=51/32; age=69.0±5.5) of POINTER Imaging partici-

pants at two imaging sites underwent two ASL MRI scans during the same baseline

session. Two 3D Pulsed ASL were obtained with TI1 of 790ms and TI2 values of

2000ms or 2750ms, which provide the delay times (between labeling and imaging)

of 1210ms or 1960ms. ASL images were quantified into a physiological unit of CBF,

ml/100g/min, using a single compartment kinetic model. CBF maps from two scans

were normalized into a standard space and a voxel-wise paired t-test was performed

after site variations were harmonized and covariates (age and sex) were adjusted. The

age and sex effects in the difference of CBF values between two scanswere also exam-

ined using linear regression. To control false positives, clusters smaller than 41mlwere

removed based on a simulation with α=0.05.
Result: The CBF values in ASLMRI rely on the timing of image acquisition: only a frac-

tion of label bolus arrives in the tissue with a short delay while images suffer from low

signal due to the magnetization decay with a long delay. Figure 1 shows the regions

that require a long delay time (red) or a short delay (blue). The difference in CBF is

proportional to arterial transit time (ATT) and the analysis shows females have shorter
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ATT mainly in the peri-Sylvian region (Figure 2). No cluster survived correction in the

analysis of the aging effect.

Conclusion: The acquisition of two CBF maps not only offers optimization of acquisi-

tion timing but provides an additional perfusion parameter, arterial transit time, which

may be a potential biomarker of cerebrovascular pathophysiology.


