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(Abstract )

It is clinically important to assess the normal development of brain anatomy and function in
order to detect abnormal brain development in the early infantile period. MRI has been widely
used to evaluate normal and abnormal morphological changes during brain development. MR
imaging and fMRI can detect the progression of white matter myelination and a rapid change in
oxygen metabolism of the central nervous system. Brain IMRI using echoplanar imaging with
photic stimulation revealed a rapid age-dependent reverse in signal response: infants older than
8 weeks of age showed a stimulus-induced signal decrease in the visual cortex, whereas infants
younger than 7 weeks of age showed a signal increase. A rapid inversion of response revealed
by fMRI with photic stimulation in infants suggests a change in oxygen consumption during
neuronal activation, which is related to rapid synapse formation and accompanying increased
metabolism. In the quantitative analysis of white matter myelination detected with conventional
SE MR imaging, an age dependent gradual increase of the signal intensity was observed in the
optic radiation, indicating the progression of white matter myelination. We can detect dynamic
metabolic changes during brain maturation with fMRI, which is a different developmental
process from white matter myelination.
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Fig.1 Functional MR images (a-lh : right to left in the upper column) and conventional Tl-weighted spin
echo MR images (c-d : right to left in the lower column) of two subjects. For IMRI analysis, subjects’
statistical parametric map was superimposed onto the individual's original echoplanar image parallel
to the calcarine fissure,

a . Functional MR images of a 7-week-old infant. Red and yellow indicate areas with a significant
positive correlation with visual stimulation in the occipital cortex.
b ¢ Functional MR images ol an 8&week-old infant. Green and blue indicate areas with a significant
negative correlation with visual stimulation in the occipital cortex.
c-d : Tl-weighted spin echo MR images (350/20) of 7-week-old and 8-week-old infants. The images
show no apparent differences in signal intensity in the optic radiation in the occipital lobe.
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Fig.3 Percent signal increase in the primary visual cortex and in the lateral geniculate nucleus
as a function of age for 16 infants.
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Fig.4 Averaged percent signal time intensity curves in the lateral geniculate nucleus of infants younger
than 7 weeks of age and infants older than 8 weeks of age. Both groups showed a stimulus-induced
signal increase in the lateral geniculate nucleus.
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Fig.5 Percent contrast of white-to-gray matter, plotied against age, in the proximal optic radiation versus
the putamen (PC-Por) and the distal optic radiation versus the putamen (PC-Dor). The general
increase in percent contrast of white-to-gray matter with an increase in age in the optic radiation in
T1-weighted images reflects progression of myelination with advancing age. The percent contrast of
white-to-gray matter is higher for the proximal optic radiation than for the distal optic radiation in

the occipital lobe.
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