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June 2021 report: Millennia Young, Jason Lytle, Jessica Jasien, and Laura Pardon were added as co-investigators to this
project; Nathaniel Mercaldo and Linda Loerch are no longer working on the project.
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Cerebral venous congestion leading to decreased cerebral venous outflow is hypothesized to contribute to the
development of the spaceflight associated neuro-ocular syndrome (SANS) in astronauts. Recently, our team discovered
that chronic exposure to weightlessness can result in stagnant or retrograde blood flow in the internal jugular vein (IJV)
during long-duration missions onboard the International Space Station (ISS). While venous stasis was observed in the
Fluid Shifts study after 50 days of spaceflight, it is unknown if this is an immediate effect of weightlessness.

Task Description: Characterizing the temporal profile of the headward fluid shift that occurs secondary to weightlessness is crucial as [JV
blood flow stasis could be a significant risk for civilian commercial spaceflight, lunar missions, and exploration class
missions in addition to ISS missions. Thus, we will utilize 2D and Doppler ultrasonography to investigate cerebral
venous drainage pathways during acute weightlessness via parabolic flight to determine the temporal profile of cerebral
venous congestion.

Rationale for HRP Directed Research:
Research Impact/Earth Benefits:

Cerebral venous congestion leading to decreased cerebral venous outflow is hypothesized to contribute to the
development of the spaceflight associated neuro-ocular syndrome (SANS) in astronauts. Recently, our team discovered
that chronic exposure to weightlessness can result in stagnant or retrograde blood flow in the internal jugular vein (IJV)
during long-duration missions onboard the International Space Station (ISS). While venous stasis was observed in the
Fluid Shifts study after 50 days of spaceflight, it is unknown if this is an immediate effect of weightlessness.
Characterizing the temporal profile of the headward fluid shift that occurs secondary to weightlessness is crucial as IJV
blood flow stasis could be a significant risk for civilian commercial spaceflight, lunar missions, and exploration class
missions in addition to ISS missions. In this study, we utilized 2D and Doppler ultrasonography to investigate cerebral
venous drainage pathways during acute weightlessness via parabolic flight to determine the temporal profile of cerebral
venous congestion.

Updates in this reporting period: 13 subjects were enrolled in this parabolic flight study and underwent data collection
preflight in the seated and supine postures, during 0-G parabolic flight, and during 1-G flight between parabolas.
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