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Fig.1. Components of tissue and mechanisms of signal change on activation of brain tissue.
Three combinations among them are possible (1-3).
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Fig.2. A representative example of functional imaging at TE=40ms. a) 2D-MR angiography. b) Activation map.
The activated region in the ssensori-motor area coincided with a cortical vein (arrow).
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Fig.3. Periodicity of signal intensity at the activated
regions. The signal intensity (arbitrary unit) was
averaged in the all activated regions. TE(ms) =20
(0), 40, 60(A). Images were acquired every one
minute (total eight minutes). Series No 1-2, 5-6 were
at rest, No 3-4, 7-8 were at task.
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Fig.5. Average activation ratio as a function of TE.
A linear regression line is superimposed.
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Fig.4. Activation ratio of v- and c-groups as a func-
tion of TE. Vertical bars indicate 1 SD. Linear regres-
sion lines are superimposed.
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Role of Susceptibility Effect of Blood in Functional MRI at 1.5T

Naoaki YAMADA, Toshiharu SAKUMA,  Toshihiro NISHINO,
Satoshi IMAKITA, Makoto TAKAMIYA

Department of Radiology, National Cardiovascular Center
5-7-1, Fujishirodai, Suita, Osaka 565

Functional magnetic resonance imaging (fMRI) with right finger tapping was performed on
a 1.5T unit in five volunteers by using a gradient echo with TE of 20, 40, and 60 ms, TR of 0.2s,
and flip-angle of 60°. By linearly fitting the activation ratio (AS/S) as a function of TE,
susceptibility and perfusion (inflow and volume) effects were estimated separately. In the
results, at TE=20, 40, 60 ms, AS/S was 3.5, 5.7, 6.6% respectively, in which the perfusion effect
was 1.69%. Average transverse relaxation rate (1/T2*) was 8.0 s7! at rest, and decreased by
0.97 s7* by the task. Two thirds of the activated regions coincided with cortical veins on 2D-
TOF MRA. A calculation of the line broadening in blood on the basis of static model demonstrat-
ed that susceptibility effect of venous blood draining the motor cortex area can be essential in
fMRI at 1.5T. BOLD contrast in the cortex should have a lower activation ratio than a few
percent at 1.5T.
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