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About the cover

Cercbral small vessel disease (CSVD) is a clinical, imaging,
and pathological syndrome caused by various etiologies affecting
the small arteries, arterioles, capillaries, and venules of the brain.
With the accelerating global aging population, CSVD has become
a primary cause of vascular cognitive impairment, gait
abnormalities, and stroke in the elderly, imposing a significant
burden on public health systems. Radiologically, CSVD typically
manifests as the coexistence of multiple markers, including white
matter hyperintensities, lacunes, cerebral microbleeds, and
enlarged perivascular spaces. While previous studies have largely
focused on the impact of individual markers, the cumulative "total
score" effect of these lesions on the brain has often been
overlooked. CSVD is intrinsically a disease that affects both
cortical and subcortical structures. However, how the cumulative
CSVD burden specifically impacts the fine-grained structure and
function of critical subcortical hubs (such as the thalamus), and
how brain function evolves following structural damage, remains
poorly understood.

Regarding this issue, we innovatively combined the
high-resolution Tian Subcortical Atlas with multimodal MRI
techniques to systematically investigate brain structural and
functional alterations in 120 CSVD patients across different total
burden scores. The study revealed a striking "dual-pattern
alteration": as the total CSVD burden accumulated, key cognitive
hubs—the thalamic-somatomotor network—exhibited significant
structural atrophy, with the greatest severity at the highest burden
stage. Yet, remarkably, the local functional activity (ReHo) in the
thalamus and left temporal pole did not decline but instead became
abnormally hyperactive at severe stages.

This coexistence of structural atrophy and functional
compensation not only unveils the potential neurobiological basis
underlying CSVD-related cognitive impairment but also provides
novel neuroimaging biomarkers for early clinical identification
and intervention. Please see text page 36.
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