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Introduction

This U.S. - Russian project is aimed at improved assessment of
cardiac and vascular parameters associated with circulating
volume and its distribution in long-duration space flight. Objective
responses to modified Valsalva and Mueller maneuvers were
measured by cardiac and vascular ultrasound before, during, and
after temporary volume redistribution by means of Braslet-M
thigh occlusion cuffs (Russia). Braslet-M cuffs are custom fitted to
each crewmember prior to launch on the Soyuz as a Russian
countermeasure for space adaptation fluid shifts.
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Figure 9: Right heart tissue Doppler changes before Braslet, with

The study protocol was conducted in 14 sessions on 9 ISS ' ' .' < i _ 7D Braslet, and during release. S’- systolic; E’- early diastolic; A™ late
crewmembers, with an average exposure to mlcrogra\{lty of 122 - 1 4\ NI ke Figure 6: Internal jugular vein (V) with and without Braslet. Note the diastolic. Note the decrease in E’ with Braslet.
days. All data were col!ected by ISS crewmembers with remote Figure 3: Dr. Mike Barratt performing self scanning tissue Doppler. Note the collapse of the IV with Mueller and Braslet applied.
guidance. Baseline cardiovascular measurements were taken by Braslet-M devices in place on his upper thighs.
echocardiography in multiple modes (including tissue Doppler of % change
both ventricles) and femoral and jugular vein imaging. The Braslet -1.66
devices were then applied and measurements were repeated after . -29.60
>10 minutes. The cuffs were then released and the hemodynamic E
“recovery” process was monitored. 2 s T U e B N e RS Table: Left heart tissue Doppler changes as a result of Braslet
[ Baseie - radieTI e 2 _ Discussion
- ra 6 8. m o \./ s :
858 sk o83 385 | 2% ZENE No Braslet With Braslet - S _
83 8 8 5 3 release
558 338 338 558 | B8 @ Redistributed volume (central hypovolemia) in microgravity
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four chamber cardiac 2-D image. Measurements are dependent on probe Doppler). A secondary indicator of hypovolemia is the
placement, prompting a greater reliance on tissue Doppler in later sessions 120 distension of the jugular vein in response to Valsalva maneuver.
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Figure 5: Flow Doppler spectra of mitral valve inflow. Note the longer
deceleration times with Braslet applied, indicating decreased cardiac preload.

Figure 2: Braslet-M application




