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Abstract

We present a novel application of strain-gauge plethysmography that is suitable
to detect blood volume variations in the human venous system. The plethys-
mography system uses capacitive sensors that are electrically connected to a
portable electronic unit to record changes of blood volume over time. Such sys-
tem has been developed within a project that aimed to monitor the cerebral
venous return of the astronaut during an experiment on the International Space
Station. In this work, we describe the novel solution in which measurement of
elongation is directly obtained by charging the sensor capacitance with a con-
stant current. We also report the full characterization of the plethysmography
system and an example of the experimental protocol that has been performed
in microgravity condition. Remarkably, the system we propose is able to detect
cross-sectional area variations of neck veins with enough sensitivity to be useful
for studies concerning cardiac oscillations.
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