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Abstract:
There is increasing evidence of the involvement of the dynamics of fluid compartments of the central nervous system (CNS) in the
pathophysiology of neurodegenerative diseases.
Supportive recent advances in human physiology include the discovery of a meningeal lymphatic system. A feasible multidisciplinary holistic
approach to understand the basic mechanisms at work is offered by mathematical modelling. In this talk I first give a brief review of some
neurological diseases thought to be associated to malfunctions of CNS fluid compartments, such as Multiple Sclerosis, Menieres Disease,
Idiopathic Parkinsons Disease, Alzheimers Disease and Idiopathic Intracranial Hypertension. I then describe a global, closed loop
mathematical model for the entire human circulation coupled to the dynamics of cerebrospinal fluid (CSF) and brain dynamics. Sample
computations on the effect of extracranial venous strictures on CNS haemodynamics and CSF dynamics are presented. Intracranial venous
hypertension and disturbed CSF dynamics are predicted. These computational results support recent medical hypotheses and may help to
unravel some of the underlying mechanisms of some of these diseases, paving the way to treatment strategies. I then point out some of the
limitations of our present mathematical model and describe current work aimed at enhancing it, to include the peripheral as well as the newly
discovered brain lymphatic system. Some unresolved mathematical and numerical challenges are briefly described.
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