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Neuroactivation studies using Functional Brain MRI
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Abstract

Functional MRI (fMRI) provides an indirect mapping of cerebral activity, based on the detection of the local
blood flow and oxygenation changes following neuronal activity (Blood Oxygenation Level Dependent). fMRI
allows us to study noninvasively the normal and pathological aspects of functional cortical organization.
Each fMRI study compares two different states of activity. Echo-Planar Imaging is the technique that makes
it possible to study the whole brain at a rapid pace. Activation maps are calculated from a statistical
analysis of the local signal changes. fMRI is now becoming an essential tool in the neurofunctional
evaluation of normal volunteers and many neurological patients as well as the reference method to image
normal or pathologic functional brain organization. (Korean J Nucl Med 2002;36:63-72)
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Fig. 1. Image postprocessing for functional magnetic resonance imaging.

After acquisition of MR images during the alternative rest and task(right
finger movement) periods, all images are transferred to personal computer
for postprocessing. Colored activation image (C) is created by subtracting
the sum of images obtained in rest period (A) from the sum of images
obtained in task period (B). Colored activation image is overlapped on
T1-weighted anatomic image (D) to produce a final functional map (E).
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Fig. 2. Signal intensity change during the alternative rest and task periods.
Signal intensity data was obtained from a ROl(region of interest} including
activation voxels produced by cross correlation technique. The cyclic
change of signal intensity following the periodicity of activation task is noted
in the left primary motor cortex. The percentage change of signal intensity
at the activation voxels in the left primary motor cortex is about 2.85%

{1155 - 1123 / 112.3) x 100}

= Yellow wave curve in the signal intensity graph means the box-car

reference wave form.
« St Signal intensity
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Fig. 3. Thresholding technique for suppression of noise signals.
Noise signals on activation image can be suppressed by thresholding
technique. However, optimal level of thresholding is not easy to determine.
In the lower p-value (p=0.0001), the fewer signals remain.
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Fig. 4. Brain surface rendering functional MR images of
the various tasks.

A. Functional map activated by left finger
movement shows activation signals in right
and left primary sensorimotor  cortex,
supplementary motor area, and premotor
cortex.

B. Functional map activated by hot sensory on
the left palm shows activation signals in right
primary sensorimotor cortex.

C. Functional map activated by word generation
shows activation signals in left lower frontal
gyrus(Broca's area), supplementary motor
area, and left upper parietal gyrus.

D. Functional map activated by two back
working memory shows activation signals in
both frontal and both parietal gyri, and
supplementary motor area.
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[X,Y,Z] =[54,-34,2]

Fig. 5. Functional MR images of the primary auditory cortex.
Functional maps with multiple axial slices(A) and three sectional slices(B)
activated by listening comprehension task show activation signals bilaterally in
superior temporal gyri(Wernicke's area). The coordinates(B) are obtained after
transformation of the brain images onto Talairach atlas and are shown in
millimeters. X, distance to right (+) or left (-) of mid sagittal line: Y, distance
anterior (+) or posterior (-) to vertical plane through anterior commissure; and
Z, distance above (+) or below (=) anterior commissure—posterior commissure

line.
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