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Elucidation of structural and functional alterations of the preterm brain using
advanced MR imaging
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The aim of the study was to elucidate the pathophysiological mechanisms
causing the intellectual disabilities and behavioral abnormalities commonly noted in preterm
infants. We performed diffusion tensor magnetic resonance (MR) imaging and MR spectroscopy on
children at term-equivalent ages and compared the data to those of normal-term infants. We found
that the preterm brain exhibited delayed maturation compared with the term brain. Additionally,
delayed maturation detected by advanced MR imaging was associated with developmental outcomes at 18
months of age. Furthermore, delayed maturation was associated with an immature
electroencephalographic pattern at term age. Thus, the brain maturation of preterm infants differed
both structurally and functionally from that of term infants, in turn delaying developmental
outcomes to at least 18 months of age.
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