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Feasibility study on non-invasive measurement for pressure-diameter relationship

of human radial artery
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Abstract: Mechanical properties of artery are highly non-linear and measurement within a physiological blood pressure
range is not enough to know its mechanical properties in detail. To obtain its properties over a wide pressure range,
pressure-diameter relationship was measured in a human radial artery by changing its extravascular pressure from -70
mmHg to 160 mmHg. A rigid airtight chamber with an ultrasound probe was attached to the forearm of a 22-year-old
male to manipulate transmural pressure of the radial artery by changing the pressure in the chamber. Pressure-diameter
curve of the artery was obtained by measuring the diameter change with the probe during transmural pressure manipulation.
Thus obtained pressure-diameter curves showed strange behavior: blood vessel diameter decreased when transmural
pressure was increased. This phenomenon disappeared after drinking 350 ml of beer with ethanol content of 5%. This
suggests that the disappearance results from a decrease in smooth muscle contractility caused by ethanol. In vivo
mechanical properties of blood vessels may be highly affected by smooth muscle contraction.
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Fig. 1 An air-tight chamber developed in the present study.
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Fig. 3 Pressure-diameter relationship of a radial artery of a
22-year-old male during positive pressure loading/unloading.
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Fig. 4 Pressure-diameter relationship of a radial artery of a
22-year-old male during negative pressure loading/unloading.
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Fig. 5 Pressure-diameter relationship of a radial artery of a
22-year-old male during negative and positive pressure loading/
unloading after alcohol ingestion.
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