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The effect of elastic stockings on blood circulation in the lower leg

Narumi TSURUTA!, Hironobu NISHIMURA?, Shin-ichi WATANABE?, Takashi MATSUO?

Abstract

Compression using elastic stockings in the lower leg is known to be useful in treatment of edema,
fatigue, and venous diseases affecting the lower extremities. To get insight into the mechanisms of
the compression effects, the measurements were made for hemoglobin (Hb) concentrations in the
gastrocnemius muscle during a series of posture change and gait (5 min.-supine position, 5 min.-
standing, 5 min.-walking, 5 min.-standing, and 5 min.-spine position), using the infrared
spectrometry. The measurements were conducted with or without elastic stockings for comparison.
The hemoglobin concentrations (oxy-Hb, deoxy-Hb, and total-Hb) and tissue oxygen saturation in
the gastrocnemius were found to be markedly changed during the posture change and walking. The
elastic stockings yielded about 10% decrease in total-Hb concentration throughout the spine

position, standing, and walking, indicating the increase of venous return in the lower leg.
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Fig.1 Hemoglobin (Hb) concentrations in the

gastrocnemius muscle during a series of posture
change and gait. An example for one volunteer.
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Fig.2 Total-Hb concentrations measured with (red
curve) or without (blue curve) elastic stockings. Data
averaged for 5 volunteers are shown.
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Fig.3 Oxy-Hb and deoxy-Hb concentrations averaged
for 5 volunteers. Blue curve: oxy-Hb without stockings,
red curve: oxy-Hb with stockings, green curve: deoxy-
Hb without stockings, and brown curve: deoxy-Hb
with stockings.
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Fig.4 Tissue oxygen saturations (SdO3) in the
gastrocnemius, averaged for 5 volunteers. Orange
curve: measurements with stockings, and blue curve:
those without stockings.
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Fig.5 Effect of elastic stockings on tissue circulation
evaluated by the concentration ratio: (tatal-Hb
concentrations with ES minus those without ES)
divided by the tatal-Hb without ES.
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