Functional and Perfusion MR Imaging of the Brain
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Regional activation of brain
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Increased regional blood flow
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Increased O2 delivery to tissue in excess of demand
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Increased signal on T2'-weighted image
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2) Image post-processing
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Original long-TE gradient echo images
| subtraction
Subtraction image
| noise elimination by statistics
Activation image
| coloration and overlapping
Final functional image
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Fig. 2. 5-day-old-infarct in the right middle-cerebral-artery(MCA) territory.

A. T2-weighted image shows area of increased signal intensity in the right MCA
territory.

B. Blood volume map image created from the time-concentration data on a
pixel-by-pixel basis. Bright signal intensity on this image indicates good
perfusion (ie. large blood volume) and dark signal intensity does poor perfusion
(ie. small blood volume).

C. Time-signal intensity curves of the ischemic and contralateral normal regions
during the transit of contrast material show a remarkable reduction of signal
intensity in the normal region, but in the ischemic region.

time interval : 5 sec




ll. Perfusion MR
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MY = F2 = fAR2'dt, R2 = [-In(St/So)J/TE
(R2" = relaxivity (= 1/T27), St = signal intensity at time t,
So = base line signal intensity, TE = echo time)
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Fig. 1. Functional MR imaging of silent word
generation.

A. Anatomic reference T1-weighted image.

B. Subtraction image obtained by subtracting the
sum of rest images from the sum of task images.
C. Activation image obtained by eliminating the
noise from the subtraction image by means of a
statistical method (student ¢ test in this study).

D. Final functional image obtained by over-
lapping C on A. Activation signal is noted in the
left inferior frontal gyrus(arrow) and both middle
frontal gyri(arrow heads).

E. Signal intensity of the left inferior frontal
gyrus shows a cyclic change following the
periodicity of activation task.
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