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PHYSIOLOGICAL MECHANISMS ASSOCIATED WITH SPACEFLIGHT ASSOCIATED

NEURO-OCULAR SYNDROME (SANS)

Abstract

Head-down tilt (HDT) bed rest has been extensively used as a ground-based analog to simulate
cephalad fluid shifts observed during microgravity by modifying the orientation of the body relative to
the gravitational vector. Comparative experimental frameworks in neutral body angles have expanded
this approach to include vertical posture, supine bed rest (BR), and more extreme head-down tilt con-
figurations such as 15 (corresponding to 12–18 HDT). Despite the extensive use of HDT-based analogs,
it is evident that different postural configurations reproduce spaceflight-induced physiological responses
with varying levels of fidelity. These posture-dependent differences lead to distinct patterns of fluid re-
distribution and cerebral hemodynamic responses, indicating that not all configurations replicate the
physiological conditions relevant to Spaceflight Associated Neuro-ocular Syndrome (SANS) to the same
extent. This paper explores the use of a range of neutral body angles as a ground-based experimental
platform to characterize posture-dependent physiological responses relevant to SANS. By systematically
evaluating different body configurations, the proposed approach aims to identify postural conditions that
more accurately and reproducibly emulate key physiological features of the spaceflight environment. By
assessing cephalad fluid shifts, venous and intracranial fluid redistribution, and postural and cervical mus-
cle activity in subjects assuming neutral body positions, this study evaluates the potential benefits and
limitations of this experimental approach. Our findings suggest that selected neutral body angle configu-
rations elicit fluid and musculoskeletal responses comparable to those observed in established spaceflight
analogs, supporting their potential as a scalable and physiologically relevant platform for investigating
SANS.
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