Appendix E1

As referenced in the methods section, the IR LL EPI scans are used to obtain estimates of T1
changes on a single section containing normal white matter (WM) before and after the injection
of a T1-shortening contrast agent. These estimates are then used to calculate cerebral blood
volume (CBV) as a change in T1 of WM per unit change to the T1 change of the blood pool.
This value of CBV is referred to as the “steady-state” value of CBV, as it is not calculated from
the first pass of the contrast agent but is derived for the postinjection T1 values of WM during
the distribution phase of the contrast agent (16,17):
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where T™ and T* are T1 values before and after contrast agent injection, WCF(ARL) is the

water correction factor determined from the change in 1/T; (AR1) of blood following contrast
agent injection, p is the average density of a brain voxel (1.04 mL/g), and Hct ,, and Hct, are

the hematocrit levels in large and small vessels, respectively. The WCF corrects for the effects of
contrast agent compartmentalization by accounting for the intra- to extravascular exchange of
water in the capillary bed. The derivation is beyond the scope of this article and the interested
reader is referred to the work of Shin et al (14), Hazelwood et al (36), and Donahue et al (37).

This approach produces a patient-specific calibration factor that assigns quantitative
values of perfusion to the rCBV and rCBF images given by:

CF=<CBV, >/<rCBV >,

where <CBVss> is the mean parenchymal white matter value of CBVss in a large region of
interest and <rCBV> is the mean value of the relative CBV in the same region. Quantitative CBF
(gCBF) in mL/100 g/min is calculated as:

CBF = CF xrCBF

where rCBVand rCBF are relative CBV and CBF values as calculated from DSC MR imaging.
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