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Research progress of pathophysiological concepts in cerebral small vessel disease
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[ Abstract]

The current definition of cerebral small vessels refers to all vascular structures ranging

from 5 wm to 2 mm in diameter in the brain parenchyma and they encompass small arteries, arterioles,

capillaries, venules and small veins.

Different diameters of cerebral small vessels have different

distribution, and predilection to different types of pathophysiological process. Cerebral small vessel disease
(¢SVD), including lacunar infarct (LACI), white matter hyperintensity (WMH) and cerebral microbleeds

(CMBs), have different pathophysiological mechanisms and risk factors. Arterial stiffness is independently

associated with all components of ¢SVD.
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Figure 1 Imaging and pathological changes of WMH "* A showed MRI findings of WMH in which green box indicated white
matter lesions, yellow box indicated adjacent region of white matter lesions, and white box indicated normal white matter. Bodian
silver staining (B) showed rupture and sparseness of nerve fiber axon in the region of white matter lesions. Human leukocyte antigen
histocompatibility-DR antigen (HLA-DR) immunohistochemical staining (C) showed microglial activation. Myelin sheath staining (D)
showed demyelination of white matter lesions and adjacent region. Glial fibrillary acidic protein (GFAP) immunohistochemical

staining (E) showed proliferation of astrocytes.
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Figure 2 Pathophysiological
mechanism of LACI " A indicated
lipid hyaline change of arterioles.
Small subcortical infarcts of the distal
part could be seen, while structure of
great vessels was normal. B indicated
proximal lesion of perforating branches
ranging from 200 wm to 800 wm in
diameter, with atherosclerosis of small
arteries. C indicated lesion of parental
artery, with  blocked opening of
perforating artery.
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