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Spreading depolarization (SD) is an electro-chemical wave that propagates through the
brain cortex due to ionic imbalances in the neurons following stroke, migraine, and trau-
matic brain injury (TBI) [1, 2]. It has been recently discovered that SD causes a disruption
in the brain-wide cerebrospinal fluid (CSF) flow network known as the glymphatic system
and can contribute to edema following stroke and TBI [3, 4]. We develop a computational
model of SD with the aim of studying the intricate coupling between SD and CSF fluid
flow [5]. In order to understand this connection we use high order numerical simulations to
solve a system of excitable reaction-diffusion equations and a coupled cerebrospinal fluid
flow model. Our objective is to elucidate the relative importance of different mechanisms
associated with SD propagation that disrupt CSF dynamics. For example: (i) changes in
the size of the perivascular spaces due to vasoconstriction following SD can increase the
volumetric flow rate of CSF [3], (ii) transmembrane ion gradients induced by SD can lead
to astrocyte endfeet swelling which may reduce glymphatic transport [4], (iii) osmotic
pressure gradients due to the ionic imbalance can perturb the CSF flow. Our numerical
approach is very general and can offer novel insights into these different forms of coupling
between SD and CSF flow in the brain.
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