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Continuum biomechanics of the whole brain circulation for the computational
analysis of cerebrovascular diseases

Wada, Shigeo

35,000,000

in silico

In order to understand the circulatory dynamics of blood and cerebrospinal
fluid at the whole brain level, we constructed a continuum model that reproduces the morphology and
anatomical structure of the cranial skeletal system, cerebral circulatory system, and cerebral
parenchymal tissue system. We conducted blood flow analysis considering personal differences and
collateral blood circulation, coupled analysis of blood flow and interstitial flow in cerebral
microcirculation, cerebrospinal fluid flow and material transport analysis, and simulation image
data analysis for intracerebral water circulation mechanism. As a result, we clarified the physical
simultaneous relationship in the spatio-temporal field in the brain for blood circulation and
cerebrospinal fluid circulation. In addition, usin? medical imaging data of patients with cerebral
infarction and normal pressure hydrocephalus, we clarified the physical mechanism behind the
observed pathological conditions.
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