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Fig. 1. Activation during checker-flag light stimulation

(a) Fast-relaxation mapping obtained from spin echo images with a shorter echo time (16 ms).
(b) Slow-relaxation mapping obtained from spin echo images with a longer echo time (64 ms).
(c) BOLD mapping obtained from gradient-echo EPI.
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RBC field distortion
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Each red blood cell (RBC) that discretely flows through a capillary distorts the magnetic field of
magnetic resonance (MR) imaging. This distortion spreads over a micrometer range around the RBC
and moves along the capillary, causing fast transverse relaxation. To investigate the changes in this
fast transverse relaxation that occur by brain activation, we performed spin-echo imaging of a male
volunteer with multiple echo times using a 1.5T MR scanner during rest and during visual stimulation
with a checker-flag pattern reversing at 8 Hz. We then identified the activated areas by subtracting an
image obtained during rest from one obtained during stimulation for each echo time. Blood oxygena-
tion level-dependent (BOLD) contrast functional MR imaging (fMRI) was also performed by using
gradient-echo echo planar imaging for the same visual stimulation. The activated area obtained by
imaging with a shorter echo time (16 ms), which reflects the fast transverse relaxation, was found to
be localized in the cortex, whereas the activated area spread to include the white matter in the results
obtained by imaging with both a longer echo time (64 ms) and using BOLD contrast fMRI. The sig-
nal changes in the activated area for the shorter echo time were larger than those for the longer echo
time. Changes in the magnetic field distortion were theoretically estimated from the signal changes to
show a large decrease in the distortion around an RBC in a capillary during activation. The magnetic
field distortion around an RBC is sensitive to neuronal activation, and its change may reveal activa-

tion focus.
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