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Abstract

Both positron emission tomography (PET) and functional magnetic resonance
imaging (fMRI) focusing on the regional distribution of neuronal activity and its con-
nectivity, have been introduced into brain science as noninvasive methods to visual-
ize the brain function. Measurement of regional cerebral blood flow (rCBF) with %0
water and PET covering the whole brain, is nowadays an established method of map-
ping human brain function with the advantage of multiple measurements under vari-
ous task conditions. The fMRI with echo planar imaging (EPI) and blood oxygen level
dependent (BOLD) technique, can also detect the signal changes due to the rCBF
increases by brain activation. We compared PET and fMRI in the same subjects using
covert word generation tasks. The similar activation pattern was observed on both
PET and fMRI with better signal to noise ratio for fMRI, which demonstrated the
validity of fMRI for mapping higher brain function. However, due to the strong sus-
ceptibility artifacts and to the limited use of fMRI due to the noisy sound condition,
fMRI was not suitable to detect subtle signal changes in the deep brain structures
near the skull base. In contrast, PET was more flexible for the task design and the
subject condition. Simultaneous measurement of PET and EEG in normal volunteers
under the passive music listening condition could clarify the neural networks for
generation of EEG rythms. With the combined use of activation and neurotransmis-
sion studies, PET will contribute to the understanding of the brain functions such as
emotion and behavior.

Key words: brain function, plasticity, positron emission tomography (PET), functional
magnetic resonance imaging (fMRI), noninvasive imaging
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Table 1 Noninvasive Approach for Imaging Brain

Function
EEF, MEG electrical activity
PET blood flow, energy metabolism,
neurotransmission
SPECT blood flow, neurotransmission
fMRI blood flow (+blood oxygenation)
NIR blood volume, blood oxygenation

EEG: electroencephalography, MEG; magneto-
encephalography, PET: positron emission tomo-gra-
phy, SPECT: single photon emission computed tomog-
raphy, fMRL: functional magnetic resonance imaging,
NIR: near infra-red optical imaging.
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Fig.1 Data acquisition of PET and fMRI for brain activation studies.
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Fig.2  Signal changes in PET and fMRI activation studies. The signal change is directly related to the

blood flow change in PET, while the signal increase is due to the decrease of deoxyhemoglobin

level in fMRI.

(Z> 2.8, p <0.05 with correction for multiple comparisons)

Fig.3 Comparison of PET and fMRI for activated area with covert word generation task.
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(Z > 2.8, p<0.05 with correction for multiple comparisons)

Fig.4 Comparison of PET and fMRI for deactivated (decrease in blood flow or signal intensity) area

with covert word generation task.
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Fig.5 Loss of signals in fMRI due to the susceptibility artifact.
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