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Introduction ﬁombined optical probe + ASL coil CBF Validation

The cerebral metabolic rate of oxygen (CMRO,) is a physiological parameter
closely linked to neural activation as well as to various disease states. Optical
imaging can offer a noninvasive and inexpensive way to monitor CMRO, variations.
Estimates of cerebral blood volume (CBV), hemoglobin oxygen saturation (SO,)
and blood flow (CBF) are necessary to estimate CMRO, changes. Frequency-
domain near-infrared spectroscopy (FD-NIRS) offers a quantitative method to
measure the tissue total hemoglobin concentration (and hence CBV) as well as
SO,. On the other hand, diffuse correlation spectroscopy (DCS) is a relatively new
technique that can provide an index to cerebral blood flow by measuring the
temporal fluctuations in the diffusely reflected optical signal. DCS was introduced in
the early 1990's [1] and has been validated in a number of animal and human
studies [2-5] for measuring regional and temporal variations in blood flow.
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In this work, we attempt to further validate the FD-NIRS and DCS measures of CBV
and CBF using functional MRI techniques during a hypercapnic challenge in rats.

Specifically, we use Super-paramagnetic Iron Oxide Nanoparticles (SPION)
(Martinos Center, Charlestown, MA, USA) as an intravascular MR contrast agent to
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monitor changes in blood volume, and a continuous ASL sequence to quantify
variations in blood flow.
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* Sampling rate 12.5 Hz MRI We were able to demonstrate the simultaneous acquisition of optical and
* 8 wavelengths: 635, 670, 691, 752, 758, MR data on a rat animal model during a hypercapnic challenge. The
782, 811, 831 nm salient features of the MR and optical measurement matched very well,
* Optical power <3 mW and we were able to use one of the CO, transitions to calibrate the partial
* Modulation frequency: 110 MHz volume effect in DCS cerebral flow estimates, giving us confidence in the
+ Onevery 5 sec of 15, interleaved CBV Validation future ability of optical-only measurements to follow CMRO2 changes in
with DCS vivo.
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