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Covert CSF circulation impairment: concept, clinical insights and primary attempt to treat
and detect

Metabolic waste and macromolecules in the brain are primarily cleared by the flow of cerebrospinal fluid
(CSF), which drains through lymphatic pathways in the dura mater, skull base, and spinal meninges. This
clearance system, though sophisticated, is structurally vulnerable and prone to stagnation. Aging or
disease can reduce clearance capacity or increase waste production, raising the risk of CSF circulation
impairment. Early-stage CSF circulation disorders are often subclinical, yet they may silently impair brain
health and cognitive function before symptoms appear. Early detection and intervention are thus essential.
However, covert CSF circulation impairment can be difficult to identify. Advanced MRI techniques show
promise for detection by tracing water molecule movement, distinguishing lymphatic fluid from
surrounding tissues, and dynamically assessing CSF flow. These imaging advances are expected to drive
future research on covert CSF circulation disorders. Increased understanding in this area will boost
research into cognition and sleep and support development of non-surgical therapies. In our presentation,
we will highlight our preliminary interventions using enhanced external counterpulsation and our MRI-
based evaluation approaches.
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