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Developmental Changes in Structural and
Functional Brain Images in Patients with Autism
Spectrum Disorder

Jung-Chi Chang'?, Susan Shur-Fen Gau'?

Abstract: Autism spectrum disorder (ASD) is a neurodevelopmental condition characterized by impairments in
social communication and restricted repetitive behaviors and interests. Despite extensive research, a
comprehensive understanding of the neurobiological mechanisms underlying ASD remains elusive. Longitudinal
neuroimaging studies have provided invaluable insights into the atypical brain development trajectories associated
with ASD across the lifespan. Voxel-based morphometry and surface-based morphometry studies have revealed
distinctive patterns of age-related changes in gray matter volume and cortical thickness in individuals with ASD
compared to typically developing controls. Notably, individuals with ASD exhibit accelerated cortical thinning
during adolescence and early adulthood in regions implicated in social cognition and executive functioning, such
as the inferior parietal, inferior temporal, and dorsolateral prefrontal cortices. These structural alterations have
been linked to the severity of social deficits and executive dysfunction. Diffusion-weighted imaging studies have
demonstrated atypical white matter development trajectories in ASD, with delayed maturation during childhood
followed by accelerated development during adolescence. However, this normalization trend appears to halt in
adulthood, potentially contributing to the persistent cognitive and behavioral impairments observed in ASD.
Functional magnetic resonance imaging studies have revealed aberrant functional connectivity patterns within and
between large-scale brain networks, such as the default mode, salience, and central executive networks, in
individuals with ASD across development. Taiwanese studies have corroborated these findings, highlighting the
accelerated cortical thinning during adolescence and early adulthood in ASD, particularly in regions associated
with social cognition and executive functioning. Additionally, structural connectivity abnormalities in the
frontoparietal network have been linked to symptom severity in early adulthood. These longitudinal neuroimaging
studies have significantly advanced our understanding of the dynamic brain changes associated with ASD across
the lifespan, providing potential neural markers for predicting future outcomes and informing early intervention
and precision treatment strategies.

Key Words: autism spectrum disorder, brain magnetic resonance imaging, longitudinal study
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