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In Reply We thank Shinojima and colleagues for their interest in our study on exercise and
swimming goggles in a model of spaceflight associated neuro-ocular syndrome (SANS).
Spaceflight provokes increases in both intracranial pressure (ICP) and intraocular pressure
(10P).2 However, there is a greater increase in ICP relative to IOP, which results in an 1OP-
ICP mismatch and an anteriorly directed translaminar pressure gradient across the lamina
cribrosa (LC).2 A negative translaminar pressure gradient is associated with adverse ocular
changes?; accordingly, countermeasures that normalize this are of major importance in
protecting the health of astronauts. To date, most SANS countermeasures have focused on
reversing the spaceflight-associated fluid shifts to lower ICP, with tools such as a lower-body
negative-pressure device.2 Our findings! indicated that slightly increasing 10P with an
inexpensive and convenient countermeasure, such as swimming goggles, could also
normalize the translaminar pressure gradient. In addition, goggles may be a relatively safe
intervention; the increase in 1OP with goggles is small (approximately 3 mm Hg),! and
goggles are worn by competitive swimmers for hours daily without an increased prevalence
of glaucoma.3

Nevertheless, as with any novel intervention, we agree that caution is warranted during
evaluation of goggles as a potential SANS countermeasure. Phase | trials are first required to
determine the feasibility, safety, and appropriate dose (ie, duration and intensity) of
artificially increasing 0P in SANS models prior to confirmatory phase Il trials and testing
in spaceflight. The lamina cribrosa and its constituent elements are sensitive to alterations in
both IOP and ICP, and the lamina cribrosa is thought to be the main site of damage to retinal
ganglion cell axons.# Thus, studies that directly assess ICP and the lamina cribrosa with
tools such as swept-source® or spectral-domain® optical coherence tomography are needed.
Together, these advances not only may help address SANS, a major clinical concern for
astronauts, but may also enable continued long-duration human space exploration.

Acknowledgments

Conflict of Interest Disclosures: The authors were funded by National Aeronautics and Space Administration
Human Research Program Grant and in part through a National Cancer Institute Cancer Center Support Grant
(P30CA008748). No other disclosures were reported.

Corresponding Author: Jessica M. Scott, PhD, Memorial Sloan Kettering Cancer Center, 485 Lexington Ave, New York, NY 10017
(scottjl@mskec.org).



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Scott et al.

References

1.

Page 2

Scott JM, Tucker WJ, Martin D, et al. Association of exercise and swimming goggles with
modulation of cerebro-ocular hemodynamics and pressures in a model of spaceflight-associated
neuro-ocular syndrome. JAMA Ophthalmol. 2019;137(6):652—659.doi:10.1001/
jamaophthalmol.2019.0459 [PubMed: 30998818]

. Zhang LF, Hargens AR. Spaceflight-induced intracranial hypertension and visual impairment:

pathophysiology and countermeasures. Physiol Rev. 2018; 98(1):59-87. d0i:10.1152/
physrev.00017.2016 [PubMed: 29167331]

. Franchina M, Yazar S, Booth L, et al. Swimming goggle wear is not associated with an increased

prevalence of glaucoma. Br J Ophthalmol 2015;99(2):255-257. doi:10.1136/
bjophthalmol-2014-305498 [PubMed: 25204989]

. Weinreb RN, Aung T, Medeiros FA. The pathophysiology and treatment of glaucoma: a review.

JAMA. 2014;311(18):1901-1911. doi:10.1001/jama.2014.3192 [PubMed: 24825645]

. Omodaka K, Horii T, Takahashi S, et al. 3D evaluation of the lamina cribrosa with swept-source

optical coherence tomography in normal tension glaucoma. PL0S One. 2015;10(4):e0122347.
doi:10.1371/journal.pone.0122347 [PubMed: 25875096]

. Tun TA, Atalay E, Baskaran M, et al. Association of functional loss with the biomechanical

response of the optic nerve head to acute transient intraocular pressure elevations. JAMA
Ophthalmol. 2018;136(2):184-192. doi:10.1001/jamaophthalmol.2017.6111 [PubMed: 29302683]

JAMA Ophthalmol. Author manuscript; available in PMC 2021 February 28.



	References

