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[ Abstract] Cerebral small vessel disease (CSVD) is a leading cause of stroke and vascular
cognitive impairment, with cerebral microbleeds (CMB) recognized as one of its key imaging
biomarkers. The pathological mechanisms underlying CMB vary significantly depending on their
anatomical location. In recent years, insulin resistance (IR), a hallmark of metabolic syndrome, has
emerged as a critical area of research in understanding the pathogenesis of CMB. This review focuses
on the following aspects: an overview of the pathophysiological mechanisms of CMB and their
location-specific characteristics; a detailed discussion of the definition of IR and its clinical research
advancements in relation to CMB; and a comprehensive analysis of the potential pathways through
which IR contributes to CMB development, including exacerbation of amyloid-beta pathology,
activation of the renin-angiotensin and sympathetic nervous systems, induction of inflammation and
oxidative stress, and disruption of the blood-brain barrier. The evidence highlights that IR exerts
both specific and shared effects on different types of CMB, offering valuable insights for the early
detection, targeted intervention, and holistic management of CSVD.
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[ Abstract ]
health management tool, are expected to become a feasible tool for rehabilitation exercise in stroke

With the rise of digital healthcare in recent years, digital tools, as a new type of
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