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Near-Infrared Optical Monitoring of Human Brain Function

Yoko HOSHI

Near-infrared spectroscopy (NIRS) can measure changes in the hemoglobin oxygenation state in
the human brain. NIRS has been oriented toward use for clinical monitoring of tissue oxygena-
tion. However, we and others have recently demonstrated that NIRS also has the potential for
neuroimaging. Commercially available NIRS instruments use continuous wave light (CW) as a
light source. These CW-type NIRS instruments have high temporal resolution and allow long-time
and continuous measurements, while they do not provide absolute values of changes. In contrast,
time-resolved spectroscopy (TRS), which uses short pulsed laser diodes as light sources, makes
quantification possible. Quantification is necessary for imaging of the brain activity. Thus, we
have recently developed the 64-channel time-resolved optical tomographic imaging system
(optical CT). Here, I describe about (1) basic principles of NIRS, (2) activation studies on the
human brain with CW-type NIRS instruments and optical CT, and (3) future trends in cognitive

studies with NIRS.
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