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About the cover

Global developmental delay (GDD) is a neurodevelopmental
disorder occurring in children under the age of five, characterized
by significant delays in two or more developmental milestones,
including gross or fine motor, language, cognition, social
interaction, and daily living activities. The prevalence of GDD is
approximately 1%-3%, with a complex etiology involving
multiple interacting factors, posing significant challenges for
diagnosis, intervention, and prognosis. Lack of early diagnosis and
intervention can result in GDD children developing intellectual
disabilities, severely impacting their daily lives and social
interactions.

Currently, clinical diagnosis and evaluation of GDD in
children primarily rely on developmental scales; however, this
method is highly subjective, potentially leading to inaccurate
assessments. Additionally, there are no specific biomarkers for
diagnosing GDD. Therefore, studying the brain microstructure of
GDD children is crucial to developing quantitative diagnostic
neurobiomarkers.

Diffusion kurtosis imaging (DKI) is a quantitative magnetic
resonance imaging technique that can simulate the microenvironment
of complex structures, showing high sensitivity and specificity in
detecting neural tissue development and physiological changes.
Tract-based spatial statistics (TBSS) is a method for spatial
statistical analysis of whole-brain white matter, which avoids
measurement bias caused by manually drawing regions of interest.

This study collected clinical data and DKI scan data from all
participants, using independent sample #-tests and chi-squared tests
to compare age and gender differences between the two groups.
TBSS was used to analyze differences in DKI parameters between
GDD children and healthy controls. Additionally, Spearman
correlation analysis was used to explore the relationship between
DKI parameter values in significantly different white matter
regions and the Gesell Developmental Schedules. The results
showed that compared to healthy controls, GDD children had
significantly increased mean diffusivity (MD) and radial
diffusivity (RD), and significantly decreased radial kurtosis (RK)
in affected white matter regions, including the anterior thalamic
radiation, corticospinal tract, inferior fronto-occipital fasciculus,
superior longitudinal fasciculus, inferior longitudinal fasciculus,
and uncinate fasciculus. Furthermore, correlation analysis
indicated that RK parameter values were associated with the
neurodevelopmental levels of GDD children. DKI technology can
detect microstructural abnormalities in the white matter tracts of
GDD children's brains, aiding in the identification of potential
neurobiomarkers for GDD. Please see text page 19.
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