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Abstract. Several neurodegenerative diseases are associated with an impairment of the waste
clearance mechanism carried out by the Cerebrospinal Fluid (CSF), which filtrates in the
cerebral tissue and flows in brain ventricles to remove waste proteins. In this work, the CSF
dynamics is modeled by a multiphysics model encompassing Multiple-Network Poroelasticity
(MPE) equations for filtration and Stokes equations for the three-dimensional CSF flow in
hollow regions [1]. The MPE equations also account for blood perfusion of the brain [2]:
indeed, the production and washout function of CSF are significantly affected by blood pressure
pulsatility [3]. To accurately represent the complex geometry of the brain and of the interface
between the two physical domains, we introduce a discontinuous Galerkin method based on
polytopal grids (PolyDG) for the spatial discretization of the model, for which we provide
stability and convergence results [1]. We implemented this model in lymph [4], an open-source
library developed at MOX for the solution of multiphysics problems with the PolyDG method.
Simulations in patient-specific geometries reconstructed from magnetic resonance images show
the suitability of the mathematical model and the effectiveness of the method.
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