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Optical bundle fiber
4 mm in diameter, 8 m In length
Mumerical aperture; 0.56 (approx, 687)
Source-detector distance: 27mm

Figure 10 Optical probe
for simultaneous measure-
ment using NIRSI and
fMRI.
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Figure 20 A typical example of stimulus-induced hemody-
namic responses in the occipital cortex.
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Figure 40 Simulation of temporal frequency response of
BOLD-fMRI signal in the occipital cortex.
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Figure 50 Relationship between circulatory parameters and
BOLD signal (AS/S) when increase in oxygen consumption was
10% from the basal level.

The solid and dashed lines denote AS:/S:=0 (k=1) and AS:/
S2=0 (k=2) in Eq (3), respectively. The shaded area shows the
range of reported values during brain activation. The bottom
left part represents deactivation. The top left and bottom right
parts represent possible changes during anemia and conges-
tion, respectively.
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It iswidely known that both techniques: functional magnetic resonance imaging (fMRI) and near-infrared spectro-
scopic imaging (NIRSI) are capable of imaging the hemodynamic changes associated with alteration in local brain
activity. The former reflects a difference in the magnetic susceptibility between blood vessels and surrounding tissue
caused by changes in paramagnetic deoxygenated hemoglobin (deoxy-Hb) concentration in the flowing blood, whereas
the latter reflects more directly changes in concentrations of both deoxy-Hb and diamagnetic oxygenated hemoglobin
(oxy-Hb). Inthe present study, we investigated local brain function by performing simultaneous measurements with
fMRI and NIRSI during sensory stimulation in humans to clarify the relationship between the fMRI and NIRSI signals.
The fMRI signals were successfully simulated as a function of concentrations of deoxy-Hb and oxy-Hb obtained by
NIRSI. Further, we discuss the physiological interpretations of fMRI and NIRSI data on the basis of the simulation.

(3 Jpn Coll Angiol, 2005, 45: 69-74)
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