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transmiting signal, b) Received signal through
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Table 1 Experimental results for ultrasound velocity
and broadband ultrasound attenuation, and
ulimate strength at slow and fast loading
conditions

Mean
Slow Fast
UV(m/sec) 2537 2538
BUA(dB/MHz/cm) 11.0 119
Strength(MPa) 1.7 2.7

Table 2 Correlation coefficient, r, and p values from
linear regression analyses applied between
mechanical strength and ultrasound velocity
plus normalized broadband ultrasound
attenuation for both quasi~static and fast
loading conditions

Slow loading | Fast loading
Strength:| BUA| .628(.0002) .502(.0048)
uv J712(.0001) .728(.0001)
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Evaluation of Trabecular Bone Strength Using Ultrasound

Seung Moo Han and Moon Saeng Kim
School of Mechanical Engineering and Research Institute of Mechanical Technology,
Pusan National University, Pusan 609 -735

Abstract The prediction of bone strength by ultrasound velocity and broadband ultrasound attenuation
was examined. Ultrasound velocity and broadband attenuation were measured for sixty specimens of
human trabecular bone. Samples were divided into two equal groups and loaded in compression at the
strain rates of 00004 s' and of 008 s' The ultimate strength was determined for each specimen.
Specimens tested at 0.08 s ' had a mean value of strength.63% higher than the specimens tested at 0.0004
s”. Ultrasound velocity and broadband attenuation were significantly associated with compressive strength
at both strain rates. Mechanical strength was also correlated strongly with a linear combination of
ultrasound velocity and broadband attenuation for both the low and high loading rates. The use of
ultrasound parameters may provide good clinic.al means for assessing the resistance of trabecular bone to

both low and high energy trauma.
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