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About the cover

The in vivo detection of microstructural change in
gray matter (GM) is curial important during human brain
development. Diffusion tensor imaging (DTI), assuming that
the diffusion displacement of water molecules is gaussian, has
the limitation to reveal the heterogeneity of biologic tissues
and is not truly effective in characterizing the water diffusion
changes in relatively isotropic GM. DKI is an extension of DTI
and can reflect the non-Gaussian diffusion in tissues, allowing
more comprehensive characterization of microstructural changes
during brain development. This work investigated the differences
of diffusion tensor metrics and kurtosis metrics in detecting the
microstructural developmental changes from neonates to adults
on the cerebral GM nuclei to explore the sensitivity of DKI
technique to the microstructure change of GM and evaluate its
potential in the study of GM development.

Twenty-two term neonates and 22 adults underwent
diffusional kurtosis imaging in a 3.0 T scanner. Fractional
anisotropy (FA), mean diffusivity (MD), axial diffusivity (AD),
radial diffusivity (RD), mean kurtosis (MK), axial kurtosis
(AK) and radial kurtosis (RK) were calculated by using the
DKI model. Four regions of interest (ROIs) of the cerebral GM
nuclei, including thalamus, putamen, globus pallidus and caudate
nucleus, were selected based on the brain atlas. The relative
change ratios of parameters=(mean values of adults-mean values
of neonates)/mean values of neonates. The relative change ratios
of diffusion tensor metrics (FA, MD, AD and RA) and kurtosis
metrics (MK, AK and RK) from neonates to adults on the
cerebral GM nuclei were contrasted. The differences of both FA
and MK change ratios among different GM nuclei were analyzed.
This work was to provide a new biomarker for the study of GM
development by explore the sensitivity of DKI to detect the
microstructure change of GM. See text page 774-778.



