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Clinical Applications of Functional Magnetic
Resonance Imaging

Takashi Yoshiura

Despite its immediate success as a tool for basic research,
the clinical application of functional MRI(fMRI) is still lim-
ited. FMRI has proven useful for presurgical functional map-
ping of the eloquent cortices. Localization of the sensorimotor
cortex by fMRI may be of relatively limited value because
the sensorimotor cortex can often be readily localized by
means of anatomical methods. In contrast, the language
cortices may not be localized anatomically and the language
dominant hemisphere has been determined by invasive Wada
test. Previous reports have shown that fMRI can be a prom-
ising alternative to the Wada test. A recent clinical trial has
suggested that fMRI can be used to diagnose Alzheimer’s
disease in its earliest stage, detecting subclinical deteriora-
tion of the memory function. FMRI may be useful to pre-
dict the future decline of memory in people with genetic risks.
Monitoring of the functional recovery of post-stroke brains
may be another promising clinical application of fMRI. FMRI
has demonstrated functional reorganization of the brain that
may be related to the restoration of motor and language func-
tions.
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Blood oxygen level dependent (BOLD) &l 12455 < func-
tional MRI(fMRI) 235888 S T2 5 ¥ 104E 25488 L 72
A2 ZORIZ, BOLDERD A 71 = X A @i n Tk
P HIMRIZ iz MEoO#iE~ v ¥ 7 E T, FEICE
 DFFFEA R SNz, FFRBEOTHEIZS 22bOTHW
EHSRREEREONDL Z LD 5, FRICERMBEENZE DS
BT, RV MO YCT(PET) kW TR A Y ¥ ¥ — Fix
FHEL 2V o0hb. —F, BKREFDOSEHTIE, MR
WERZICHRITBRBTH Y, ZOESRRAEE, FFMEkIHE
T LTwhW, ZOBBTIE, BETHbIULD TV AMRI
DERRICH & ZORERIZOWTIRRS.
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13, HEHRCRROBIRAOE SELA~ v 7 LIS B
hBZLddy, BEAOARREDTERRFAL & 21Tz
M LIELISEEEAHEE SN TLE) 2L THD. Th
X, fMRIIC & At~ v €0 7 2ficlbAMENRTH
578, WEERAEDIEML REFEE MR~y €V /T
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Fig. 1 Functional MRI mapping of the sensorimotor cortex in
a patient with a brain abscess. Transverse (A), sagittal (B),
and coronal (C) views. The sensorimotor cortex is localized
in an area posterior to the abscess.
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Fig. 2 Determination of language dominant hemisphere using fMRI. A word generation task showed stronger frontal and temporal
lobe activation in the left hemisphere (A) than in the right hemisphere (B).
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Fig. 3 Averaged memory task activation in six healthy volunteers.
A memory-encoding task activated multiple brain regions including
the prefrontal and parietal cortices. Note the different topographical
pattern between the linguistic (word, [__|pixels) and non-linguistic
(art, B2 pixels) tasks.
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eal time functional MRI software provides motion-corrected whole brain
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FAIIHbL V) EE5 2 %0, BHETT V¥ AIME
ORI E G A2, FHIH LTS 2 b S ¥ 5 (Fig.
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FELL ORI REE T o TG B L 2 513 L
75T, PET#% M\ 7zactivation study TIZESGEREET, MRI
O W [H] e 2 e KPR A2 L 72 & v 2 X 9 (Fig. 5A,
B).
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activation maps as soon as the scan ends and indicates that the examination has

been successful.
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Fig. 5 A visual odd ball task (A) consists of randomly presented rare “odd” stimuli
(X) and frequent “standard” stimuli (O). Taking advantage of its high temporal reso-
lution, fMRI can detect short, randomly ordered brain activation induced by the “odd”

stimuli(B).
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