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Introduction:  Spaceflight-associated neuro-ocular 

syndrome (SANS) is reported to affect ~ 40% of astro-

nauts on long-duration spaceflights (as of May 2017) 

and is determined by one or more findings: optic disc 

edema, hyperopic shifts, globe flattening, cotton-wool 

spots, or choroidal folds [1]. The etiology underlying 

SANS is still under investigation and at present is be-

lieved to be secondary to the cephalad fluid shifts that 

cause increased fluid volumes in the head and neck area 

in the weightless environment of spaceflight. It is un-

known whether exposure to deep-space radiation, which 

is significantly higher in both exposure levels and heavy 

ion composition than radiation exposure in low Earth 

orbit, will further increase fluid accumulation or extrav-

asation in the retina and optic nerve head, potentially in-

creasing the severity of SANS signs and symptoms [1]. 

Although astronauts on the International Space Station 

(ISS) are currently evaluated during flight using a vari-

ety of eye testing devices, these same diagnostic capa-

bilities will probably not be feasible during Deep Space 

Gateway (DSG) missions because of mass and volume 

limitations. Quantitative optical coherence tomography 

(OCT) is the most sensitive and informative eye imag-

ing technology, and OCT-based metrics of optic nerve 

head morphology will be important for tracking changes 

in the retina and optic nerve and detecting optic disc 

edema as early as possible during DSG missions. Re-

cently, 12 ISS crewmembers were evaluated with fun-

doscopy and OCT imaging before, during, and after an 

ISS mission. OCT measures of average minimum rim 

width (a measure of optic disc edema) and peripapillary 

choroidal thickness significantly increased from aver-

age preflight values as early as the first inflight data col-

lection time point on flight day (FD) 10, and was maxi-

mal on flight day 150 (minimum rim width: 47 ± 42 µm, 

P < 0.001; choroidal thickness: 40 ± 23 µm, P < 0.001) 

[2]. Both of these variables recovered to preflight values 

about 45 days after landing. In contrast, fundoscopy 

identified in-flight optic disc edema in only 3 of these 

crewmembers, and the edema was not observed until af-

ter FD30, highlighting the greater sensitivity and utility 

of OCT.  

Methods:  Crewmembers assigned to Deep Space 

Gateway missions will be consented for participation in 

a study that will evaluate changes to the retina and in 

particular the optic nerve head and its surrounding struc-

tures, using an OCT device. OCT imaging will be per-

formed before, during, and up to 1 year after spaceflight. 

Extensive eye testing will be conducted before flight (12 

to 3 months before launch) and after flight (10, 30, 90, 

180, and 365 days after landing) using a suite of devices 

including imaging and functional tests. In-flight OCT 

evaluations will be conducted at 2 timepoints, early and 

late in the 45-day mission, to assess multiple measures 

including maximum rim width and peripapillary cho-

roidal thickness, and results will be compared to pre-

flight measures. Postflight recovery will be evaluated up 

to 1 year post landing.  

Resources Required:  The current total mass of the 

OCT unit on ISS is approximately 12.6 kg with a vol-

ume of 0.023 m3. We anticipate future technology ad-

vancements will reduce the mass and volume of OCT 

hardware, therefore enabling OCT technology to be in-

tegrated into the deep space gateway vehicle architec-

ture.  
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