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Usefulness of Functional MRI for the Study of Brain Function

Yun-Hee Kim
Department of Rehabilitation Medicine, Research Institute of Clinical Medicine,
College of Medicine, Chonbuk National University

Abstract: The higher cognitive functions of the human brain are hypothesized to be sdectively distributed across large-scde
neurd networks interconnected to cortical and subcortical areas. Recently, advances in functional imaging make it possible to
visudize the brain aress activated by certain cognitive activities in vivo. Out of severd technologies currently available for
brain activation studies, functiona magnetic resonance imaging (fMRI) is being increasingly used due to its superior time
resolution and finer spatia resolution. The technique is non-invasive without radiational hazard, which alows repested
multiple scans within the individual. The most common approach to fMRI of brain is the one that uses ‘blood-oxygen level
dependent (BOLD) contrast, which is based on the locaized hemodynamic changes following neura activities in the certain
aress of the brain.

With functional imaging technique including fMRI, neura networks subserving higher cognitive functions such as language,
memory, attention, and visuospatial functions could be delineated and visuaized. Neural substrates for emotion and motivation
were aso begun to be unveiled. Brain mapping by fMRI is very useful in detecting eloquent areas presurgicaly to protect the
functionaly important areas and to prevent the residua disabilities. Reorganization of neura network following brain injury,
congenital or acquired, could be dso visudized by functiond MRI. Further researches in this field will accelerate to define the
mechanism of higher brain function and plagticity.

Key words: Functiond MRI, Higher brain functions, Large-scae neura network, Plasticity
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Uehfo] o] & Alzslete] HojF= 4 Wholtt, o]
w WA SHEAe Zazo] ¥ 8k (cerebral
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°FC H 7S AAE3 fFrste 243 HA
(activation paradigm)®] A&-2l¢l 1oto] wj$- K3}
G obAhA) thiel MR Q1T ARE B A
7 FQE oAy We| HAE WHE APES = £5 &
¢t (block-design)& ARg-dtgl o HTol= ¢ ghH
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3) ActAl Eok(Stepwise design): HREH= ¥ 7]
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Fig. 1. Group analysis of fMRI data of thirteen righthanded
male volunteers for auditory verb generation task showed
activation in the inferior frontal gyrus and facial motor area
in the left side, and supplementary motor areas bilaterally.
Temporal lobes were also activated bilaterally in the
superior and middle temporal gyri, which was more
extensive in the left side,
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Fig. 2, fMRI of Visual verb generation task in the same
subjects showed activation of inferior frontal gyrus and
facial motor area in the left side, and bilateral
supplementary motor areas, Additional activation was seen
in both lateral occipital lobes with leftward asymmetry.
Other activation area included intraparietal sulcus in the left
side,
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Fig, 3. Areas of cortical and subcortical activation obtained
by visuospatial attention task. There was a rightward
asymmetry in the IPS region, FEF, Frontal eye field; IPS,
Intraparietal sulcus; SMA, Supplementary motor area; SM,
Sensorimotor area; TO, temporooccipital region; CG,
Cingulate gyrus; In, Insular; Pt, Putamen; Th, Thalamus,
(Adopted from Kim Y-H et, al., Neuroimage, 9(3): 269-277,
1999 with permission) (right=right)
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Fig. 4. fMRI of 29 years-old male patients with left middle
cerebral artery infarction showed activation of right inferior
frontal and superior temoporal gyri during auditory sentence
completion task, subcortical activation is also prominent in
the right side (right=right).
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