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LETTERS

The Possible Role of Elastic Properties of the Brain and Optic
Nerve Sheath in the Development of Spaceflight-Associated

Neuro-Ocular Syndrome

We read with great interest the article recently published in
the American Journal of Neuroradiology by Roberts et al,1

and we appreciate the opportunity to make a comment.
The authors retrospectively analyzed brain MR imaging scans

of National Aeronautics and Space Administration astronauts to
quantify pre- to postflight changes in brain structure.1 Long-du-
ration spaceflights aboard the International Space Station,
but not short-duration Space Shuttle flights, resulted in a sig-
nificant increase in the percentage of total ventricular vol-
ume change (10.7% versus 0%, P, .001, n = 12 versus n = 7).
The percentage of total ventricular volume change was sig-
nificantly associated with the mission duration (r = 0.72,
P = .001, n = 19) but negatively associated with age (r =
�0.48, P = .048, n = 19). The authors also examined post hoc
the extent to which pre- to postflight structural brain changes
were associated with the development of spaceflight-associated
neuro-ocular syndrome (SANS). They hypothesized that ven-
tricular enlargement postflight would correlate with the devel-
opment of SANS. However, of the 12 long-duration astronauts,
the 4 astronauts with ophthalmologic changes had a smaller
change in the percentage of total ventricular volume than those
without SANS (12.8% versus 6.5%, P = .02, n = 8 versus n= 4).
This preliminary result suggested that ventricular enlarge-
ment, as seen in astronauts without SANS, may not be a char-
acteristic feature of SANS.1 With regard to this apparently
surprising finding, we would like to present an additional
viewpoint.

In a recent article, Van Ombergen et al2 found an increased
ventricular CSF volume after long-duration spaceflights in su-
pratentorial ventricular structures (ie, lateral and the third
ventricles) and further hypothesized that the impact on the su-
pratentorial regions is an indicator of the structural compli-
ance and CSF reserve capacity of these ventricles acting as
buffers in healthy adults. According to the authors, this might
be considered a preliminary coping mechanism in space,
which acts as an intermediate overflow zone for the reduced
CSF resorption. They further suggested a potential link between

the brain ventricular and CSF changes and symptoms of
SANS, in the sense that a larger compensatory reserve
capacity in the CSF space (eg, by a greater compliance and
elasticity of the ventricles) may protect against ophthalmic
changes in space travelers by delaying CSF pressure buildup
in the retro-orbital space. Wostyn and De Deyn3,4 had previ-
ously proposed a similar compensatory mechanism at the
level of the optic nerve sheath. They hypothesized that astro-
nauts with less compliant optic nerve sheaths may be more
likely to develop optic disc edema, given that a greater degree
of optic nerve sheath rigidity that prevents further expansion
may result in more CSF pressure increase in the subarachnoid
space surrounding the optic nerve. According to these 2
hypotheses, microgravity-induced ocular changes may be
partially determined by the elastic properties of the brain
ventricles and optic nerve sheath. Thus, the entire CSF com-
partment, including the dural bulges around the cranial
nerves, may act as a buffer zone against the development of
SANS. This view is consistent with the smaller change in the
percentage of total ventricular volume experienced by astro-
nauts with SANS, as observed in the present study by Roberts
et al.1

Disclosures: Peter Wostyn—UNRELATED: Patents (Planned, Pending or Issued):
Peter Wostyn is the inventor of a pending patent application pertaining to bio-
markers for spaceflight-associated neuro-ocular syndrome.
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