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While spaceflight associated neuro-ocular syndrome (SANS) is the
most commonly discussed concern affecting astronaut vision
during long duration spaceflight, ocular trauma represents a
significant, yet underappreciated ophthalmic risk during space
missions [1, 2]. The National Aeronautics and Space Administra-
tion Human Research Program (NASA HRP) previously identified
corneal abrasion as having a “high likelihood of occurrence” and
“severe consequence” if no treatment was available [3]. With the
commercialization of spaceflight, and expected exponential rise
in space travel in the coming years, the frequency of ocular
injuries will likely increase [4, 5]. Meer et al. [6] reviewed ocular
trauma during NASA space missions and described 70 prior
corneal abrasions. The future construction needs for lunar and
orbital habitats will also likely increase the risk and exposure for
corneal abrasions, ocular trauma, and foreign bodies.

The cornea is a delicate structure that plays an essential role in
focusing light that enters the eye to maintain clear vision but is also
exposed to the risks of trauma from the external environment.
During spaceflight, unique ocular hazards may be encountered by
astronauts which could potentially compromise corneal integrity
and threaten mission critical activities. In this paper we examine the
unique factors in spaceflight that predispose individuals to corneal
and ocular surface disease and trauma; discuss potential counter-
measures to mitigate these risks; and possible treatment options.

MICROGRAVITY

The risk of an ocular injury from a foreign body in space and
microgravity may be higher than on Earth because unintended
airborne particulate matter remains suspended and may travel along
existing air currents in the space craft [7]. Microgravity also interferes
with tear distribution across the cornea, which can potentially lead to
increased dryness and thus further increase susceptibility to
abrasions. Additionally, research in mice has shown that the cephalad
fluid shifts that occur in microgravity predispose to the development
of corneal oedema during long-duration spaceflight (LDSF) [8].

CELESTIAL DEBRIS
With future planned missions to the Moon and Mars, under-
standing the ophthalmic risks of exposure to dust from celestial
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bodies is essential. The Moon and Mars are both covered by a
loose rock (known as regolith), and abrasive dust [6]. Lunar and
Martian windstorms and other environmental factors unique to
space may also further increase the risk of exposure to corneal
injury. During the Apollo missions, astronauts reported both eye
and skin irritation due to lunar dust [6]. In addition to mechanical
irritation, prolonged exposure to low levels of lunar dust has been
shown to elicit molecular responses in cornea tissue, potentially
affecting mitochondrial dysfunction, epithelial healing, oxidative
stress response, eye development and cellular proliferation [9].

TREATMENT

On Earth, foreign bodies in the conjunctiva or cornea can be
removed by irrigation with saline or for larger corneal foreign
bodies with the use of sterile corneal spuds. Particles of space
dust may be particularly challenging to visualize without
the use of slit lamp biomicroscopy (not currently available on
the space station). Moreover, more serious ocular infections
including conjunctivitis and microbial keratitis can be mission
threatening on the International Space Station (ISS). On ISS,
current protocols for treatment include first line therapy with
topical antibiotic (e.g., polytrim (polymyxin B/ trimethoprim)
solution) [6] and if no improvement is seen, then therapy is
advanced to topical ciprofloxacin (1 drop in the affected eye,
every 6h) [6]. Early recognition and treatment of ocular
infections is vital during spaceflight, particularly due to
alterations in virulence and enhanced microbial growth that is
generally seen in space [10]. Immunosuppression has also been
reported in astronauts due to a multitude of stressors
encountered in spaceflight, which further emphasizes the
danger posed by eye infections in space [11].

Further research will be essential to mitigate the risk of corneal
abrasions in spaceflight. Artificial tears can potentially be used
daily by astronauts to ensure that the ocular surface remains
adequately lubricated. Omega 3 fatty acid supplementation has
also previously been investigated for dry eye disease, and may be
useful for astronauts to minimize ocular surface irritation [12].
Additionally, further vision testing is required to ensure that any
astronaut vision decrements are detected early, to minimize
ophthalmic risks [13-15].
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