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封面文章

在体检测脑灰质微观结构的变化对研究脑发育具有重

要意义。磁共振扩散张量成像(diffusion tensor imaging，
DTI)技术假定水分子扩散位移呈高斯分布，在揭示组织异

质性方面存在局限性，不能真实有效地刻画水分子在相对

各向同性灰质结构中的扩散变化情况。磁共振扩散峰度成

像(diffusion kurtosis imaging，DKI)是DTI技术的延伸，反映

水分子非高斯扩散特性，更为全面地表征大脑发育过程中

微观结构的变化。本研究通过比较磁共振扩散张量参量和

扩散峰度参量在检测新生儿与成人间大脑深部灰质核团微

观结构变化的差异，探讨DKI技术对灰质微观结构变化的

敏感性，评价其在脑灰质发育研究中的潜力。

应用3.0 T磁共振设备对22名足月新生儿和22名成人

行头颅DKI扫描，通过DKI模型计算出丘脑、壳核、苍白

球和尾状核4个大脑灰质核团的各向异性分数(fractional 
anisotropy，FA)、平均扩散率(mean diffusivity，MD)、
平行扩散率(axial diffusivity，AD)、垂直扩散率(radial 
diffusivity，RD)、平均扩散峰度(mean kurtosis，MK)、
平行扩散峰度(axial kurtosis，AK)和垂直扩散峰度(radial 
kurtosis，RK)。参量的相对变化率(%)=(成人参量的均值-
新生儿参量的均值)/新生儿参量的均值。比较新生儿到成人

各灰质核团磁共振扩散张量参量(FA、MD、AD和RA)和扩

散峰度参量(MK、AK和RK)变化率的差异，以及4个灰质核

团间FA、MK变化率的差别，分析DKI技术检测灰质微观结

构变化的敏感性，为研究灰质发育变化提供新的生物学指

标。详见内文第774～778页。
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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.
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