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Cephalic fluid shift due to microgravity exposure may ultimately be responsible for the observed changes in some astronauts’ visual acuity through biomechanical and/or biochemical means. However, the search for the underlying mechanisms which orchestrate this phenomenon has not yet provided anything close to a comprehensive understanding of the problem. The observed gross physiological responses to spaceflight include a significant increase in cerebrospinal fluid, an increase in interstitial fluid, and a profoundly altered distribution of fluid within the compartments of the head and body. Some combination of these factors should be expected to play a major role in precipitating the degradation of visual acuity, e.g., by causing adverse biomechanical responses of the optic nerve head and surrounding structures. NASA proposes to build on the established research in lumped-parameter, finite-element, and computational fluid dynamic numerical modeling to characterize the appropriate biomechanical features of ocular pathophysiology in microgravity.  The intent is to build a tool that can test hypothetical biomechanical pathways by which gravitational unloading could affect visual acuity. Identification of critical parameters and features along the causal chain of biomechanical response can then be used to guide countermeasure development. This presentation will provide an overview of the current understanding in model development, the means by which such models may inform clinical thinking, and suggest strategies for external collaboration in model development and validation.      

