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Non-invasive measur ement of mechanical propertiesof peripheral arteries
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1.39 1.45 0.90x10°dyne/cm’

EDR 6%

We have developed a nove
methodology for the detection of arteria
mechanical properties non-invasively using
high-resolution ultrasound. The vascular
wall motion is recorded simultaneously
with the pulsatile tonometry pressure, thus
the stress-strain relationship of blood
vessel can be derived accurately. The
methodology was validated in vitro using
an elastic tube phantom as well as in vivo.

In young subjects, their dosalis-pedis
arteries (DPA) have higher distensibility
than the upper limb arteries. The DPA,
brachial artery (BA), and radial artery (RA)
have mean elastic modulus (Ep) of 1.39,
1.45, 0.90 x10° dyne/cm? respectively; and
the mean EDRs s about 6%.
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(Ep)

P, P, D  (DsDy EDR
/Dy
CCA 1122 726 6.74 12.17 0.439 7.18
(65 (31) (087) (123) (0.083) (1.84)
BA 1180 69.8 391 460 1390 6.34
(10.7) (53) (059) (1L12) (0.240) (1.45)
RA 1210 754 2.21 4.25 1.447 6.15
(1L7) (7.9) (0.39) (L30) (0.357) (2.37)
DPA 1323 705 212 891 0903 560
(103) (63) (0.37) (088) (0.109) (1.29)

Ps=systolic pressure (mmHg); Pg=diastolic pressure;
Depeak systolic diameter (mm); Dg=end-diastolic
diameter; Ep=pressure-strain  elastic  modulus
(Mdyne/cm2); EDR=energy dissipation ratio(%)
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