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Establishing multi-parametric noninvasive imaging of cerebral blood flow and
metabolism by combining diffusion, perfusion, and susceptibility magnetic
resonance imaging technique
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Some of the major issues in assessing cerebral blood flow and metabolism are

the invasiveness and feasibility of positron emission tomography (PET) and single-photon emission
computed tomography (SPECT). Therefore, we attempted to establish multi-parametric noninvasive
methods by combining diffusion, perfusion, and susceptibility-weighted magnetic resonance imaging
(MRI) techniques. We developed multiple indices derived from intravoxel incoherent motion (IVIM),
arterial spin labeling (ASL), magnetic resonance angiography (MRA), and quantitative susceptibility
mapping (QSM) techniques. We found that these metrics were well correlated with cerebral blood flow
(CBF), cerebral blood volume (CBV), or cerebrovascular reactivity (CVR) of PET or SPECT in patients
with chronic ischemia or acute stroke. These results indicate that the MRI techniques we established
can readily detect misery perfusion in chronic ischemia or ischemic penumbra in acute stroke as
alternatives to PET and SPECT.
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