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Fig. 1 Summary of Diffusion Tensor Imaging.
Schematic illustration showing micro-environmental alterations during myelination period and relationship to characteristic changes in
eigenvalue. Maturational changes result in (1) decline in free extra axonal water; and (2) increase in axoplasmic flow. While all eigenvalues
decline according to the decline in free extra-axonal water (®), the largest eigenvalue show fractional increase due to increase in axoplasmic
flow (W). These individual changes in eigenvalues introduce a decrease in Tr and increase in FA.
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Fig. 2 Summary of "H-MR Spectroscopy.
Glu/Cr is significantly lower in the young adulthood stage compared with the childhood stage in frontal cortex (» < 0.05). NAA/Cr is not
associated with any significant differences between two age groups.
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Abstract

In-vivo analysis for human brain maturation using MRI

Yuji Suzuki, M.D., Ph.D.”

UCenter for Integrated Human Brain Science, Brain Research Institute, University of Niigata

The evaluation of human brain maturation in vivo is a significant problem for pediatric neurologists. MRI, especially
Diffusion Tensor Imaging (DTI) and "H-MR Spectroscopy (MRS), can be a powerful method to solve this problem.

A decrease in three eigenvalues (AL, < A\, = Al;) and an increase in Fractional Anisotropy, as a function of brain
maturation, was identified in the frontal and parietal white matter using DTI, which is a non-invasive imaging technique
capable of providing a quantitative view of neural fibers and micro-environmental alterations during the myelination
period.

MRS, a powerful technique capable non-invasively quantifying N-acetyl-aspartate (NAA), a marker for neurons,
glutamate (Glu), an excitatory neurotransmitter, and creatine (Cr), revealed a decrease in the Glu/Cr ratio, but found no
changes to the NAA/Cr ratio with maturational changes in brain networks, such as a decrease in cortical synaptic density
(refinement).

Therefore, we suggest these two MRI techniques, DTI and MRS, can be used to provide direct, non-invasive
information on brain maturation in vivo, which we believe will help elucidate the pathophysiology behind
neurodevelopmental disorders that disrupt normal brain maturation.

(Clin Neurol 2013;53:1100-1103)
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