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Germinal matrix hemorrhage (GMH) is the most common type
of intracranial hemorrhage in preterm infants and frequently leads
to secondary white matter injury, resulting in long-term
neurodevelopmental impairments. Given the unique characteristics
of the developing brain, elucidating the dynamic evolution of
white matter injury following GMH is essential for understanding
its underlying pathophysiology. However, the pathological
processes involved are complex, and conventional imaging
techniques lack sufficient sensitivity to detect progressive
microstructural changes in the white matter.

Diffusion tensor imaging (DTI) is an advanced magnetic
resonance imaging (MRI) technique that enables noninvasive
assessment of white matter microstructural integrity by
quantifying fractional anisotropy (FA), mean diffusivity (MD),
axial diffusivity (AD), and radial diffusivity (RD). DTI has
demonstrated unique value in the study of neonatal brain injury.

In the present study, a GMH model was established using
postnatal day 5 Sprague-Dawley rats. Longitudinal DTI was
employed to quantitatively analyze FA and MD values in key brain
regions, including the striatum, hippocampus, and corpus
callosum, thereby characterizing the spatiotemporal progression of
white matter injury after GMH. The results showed that white
matter integrity in regions adjacent to the hematoma, such as the
striatum and hippocampus, was compromised during the acute
phase, as indicated by decreased FA values accompanied by
increased MD and RD values. These alterations persisted into the
chronic phase, suggesting that GMH induces widespread and
sustained microstructural damage to white matter. By day 30
post-GMH, multiple brain regions, including the striatum,
hippocampus, and corpus callosum, exhibited pronounced
lateralization of white matter injury, with FA values significantly
lower on the ipsilateral side than on the contralateral side.
Mechanistic investigations indicated that early neuroinflammatory
responses following GMH may drive the progression of white
matter injury. These findings suggest that DTI may serve as a
valuable tool for assessing long-term neurological outcomes after
GMH and provide experimental evidence to support early
diagnosis and the development of intervention strategies in clinical
settings. Please see text page 68.
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