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To the Editor:

In a recent paper published in Eye [1], we hypothesized
that optic disc edema in astronauts may result, at
least partly, from the forcing of perioptic cerebrospinal
fluid (CSF) into the optic nerve (ON) and optic disc
along perivascular spaces surrounding the central retinal
artery (CRA). For this hypothesis to be true, it is
essential that the subarachnoid space (SAS) of the ON
communicates with the perivascular spaces of the CRA.
Whether or not such communication exists, is still
a matter of debate with some studies denying the
presence of any continuity [2], while others suggest
the existence of a connection [3]. Now, a new study
by Jacobsen et al. [4] provides evidence for a direct
communication between CSF in the SAS and the extra-
vascular space of the human visual pathway, suggesting a
paravascular inflow route.

Jacobsen et al. [4] performed an MRI study of human
visual pathway structures following intrathecal administra-
tion of gadobutrol. CSF tracer enrichment was found within
the ON, optic chiasm, optic tract, and primary visual cortex.
Although the authors could not rule out diffusion of gado-
butrol from CSF, they argued that a plausible explanation
for their observations was that gadobutrol, equivalent to the
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rodent studies by Mathieu et al. [5], entered the optic
pathway through glymphatic paravascular spaces. Interest-
ingly, substantial gadobutrol enrichment was seen in the
retrobulbar part of the ON, as compared with the middle and
posterior sections, corresponding to the entrance of the
CRA. As noted by the authors, analogous to the main entry
routes of CSF tracer molecules into the human brain par-
enchyma along large artery trunks at the brain surface, this
area could function as a major periarterial route facilitating
the entry of gadobutrol from the SAS into the ON inter-
stitium. We believe that such glymphatic perivascular entry
of CSF along the CRA may be even more relevant under
conditions of prolonged microgravity, where CSF outflow
routes (venous and lymphatic) from the SAS of the ON may
be impacted by headward fluid shifts. Therefore, the find-
ings of the study by Jacobsen et al. [4] may open new
perspectives for research into a possible CSF-related
glymphatic mechanism underlying microgravity-induced
optic disc swelling.
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