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INTRODUCTION
[bookmark: _Hlk85112842]Spaceflight Associated Neuro-ocular Syndrome (SANS) is a condition unique to long-duration spaceflight, with an unclear pathogenesis and pathophysiology, and no perfect terrestrial analog. Approximately 69% of long duration astronauts present with the earliest indications of SANS, which is defined as development of one or more of the following new signs in at least one eye during or immediately after spaceflight: 1) optic disc edema (ODE; represented by an increase of ≥ 20 microns in peripapillary total retinal thickness [ΔTRT]); 2) chorioretinal folds; 3) globe flattening; and 4) excessive shift in refractive error (≥ +0.75D). Each of these signs presents potential risk to a crewmember’s vision and mission effectiveness, with ODE posing the highest risk overall. It is not yet known what severity and/or duration of signs represents the “pathological” threshold of SANS, or how this threshold will eventually influence the SANS case definition. Brain anatomical changes also occur during long-duration spaceflight and are being monitored in the astronaut population; however, these changes have not yet been associated with functional decrements or with SANS. An update will be provided on the latest SANS clinical analyses, diagnostic technologies, and program initiatives. 

METHODS
Data were obtained from clinical records and SANS subject matter expert (SME) consultation to compile a SANS clinical update. Areas of interest include: 1) prevalence of SANS signs; 2) troubleshooting and repair of the on-orbit optical coherence tomography (OCT) device; 3) activation of a new on-orbit fundoscope device; and 4) an overview of planned SANS clinical efforts for 2022 and beyond.

DISCUSSION
A preliminary analysis (at the time of this abstract submission) indicates that the approximate prevalence of primary SANS findings in long-duration USOS crewmembers include: 67% for ODE (as defined as ≥ 20 microns ΔTRT), 21% for chorioretinal folds, 21% for globe flattening, and 15% for shifts in refractive error (≥ +0.75D).

The OCT device is the most critical tool for SANS clinical surveillance and research, and it is currently utilized by NASA and its International Partners on the ground and on-orbit. It provides non-invasive, high-resolution, cross-sectional images of eye structures (e.g., retina and optic nerve head), as well as retinal photographs that mimic standard fundoscopy. Beginning in November 2020, on-orbit OCT errors were experienced which resulted in additional crew time requirements, incomplete datasets, or rescheduled exams. In all cases, all critical data were obtained. Troubleshooting was initiated, spearheaded by NASA’s Crew Health Care System (CHeCS) System Management engineers, and supported by SANS clinicians, remote guiders, biomedical engineers, and the device manufacturer. In June 2021, an on-orbit repair was performed which successfully eliminated the errors.        

Since 2019, OCT MultiColor Imaging has replaced standard fundoscopy for nominal on-orbit photodocumentation of the retina and optic nerve heads of long-duration crewmembers. Currently, standard color fundoscopy is performed only “as clinically indicated” or if OCT data are unable to be obtained. A new fundoscope (Volk Optical Pictor PlusTM) was delivered to the ISS in October 2020 to replace the aging device. The new device was successfully activated in August 2021 and subsequently deemed worthy for on-orbit operations.

Planned 2022 clinical efforts include: 1) completing a clinical validation and initial operational testing of the prototype Goggle-Based Visual Field (GBVF) device in preparation for future parabolic and on-orbit technology demonstrations (to determine its potential for use in exploration missions), and 2) efforts to deploy a commercial-off-the-shelf visual field device to the ISS for use “as clinically indicated” to detect visual performance losses in SANS cases.
