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Correlations of Lumbar and Femoral Bone Mineral Densities
with Calcaneal Speed of Sound in Osteoporotic Women
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In this in vivo study, corrclations of Jumbar and femoral bone mineral densities (BMIs) with caleancal speed of sound
(S08) were investigaled in 36 osteoporotic women, Arcal BMDs of the L2—L4 lumbar spine and the right femoral
neck were measured by using dual energy X-ray absorptiometry (DEXA), SOS of the right calcancus was measured
by using ultrasound hone densilometry, PPearson’s correlation coefficient (r) and level of significance (p) were used
to cvalnate the correlations between measurcments, Lumbar BMD was highly correlated with femoral BMD {r=0,81),
Lumbar and femoral BMDs exhibited similar comparable negative corvelations with age {r=-0.52 and r=-0.55). A
moderate negative correlation was found between calcaneal SOS and age {(r=—0.45), Calcancal S80S was significantly
corrclated with lumbar and femoral BMDs, with a higher correlation with femoral BMD rather than with Jumbar
BMD (r=0.54 and r=0.62), However, calcaneal SOS may not be an optimum index for the estimation of BMD of the
most important fracture sites, such as the lumbar and the femur, because it showed lower corrclations with lumbar
and femoral BMDs compared to that with calcaneal BMD, Therefore, the development of a quantitative ultrasound
technology for the direcl measurement of acoustic propertics at the Jumbar and the femwr is required Lo estimate
BMD of these sites more accurately,

Reywords: Osteoporosis, Bone mineral density, Lumbar, Femur, Calcaneus, Quantitative ultrasound, Speed of sound
ASK subject classification. Riological and Medical Acoustics (15,4)
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Fig. 1. Measurement of areal BMDs of (top) the L2-L4
lumbar spine and (bottam) the right femoral neck
by using DEXA.
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Fig. 2. Measurement of SOS of \he right calcaneus by
using ultrasound bone densitometry.
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Table 1. Mean value, standard deviation, minimum value,

and maximum value of age, lumbar BMD, femoral
BMD, and calcaneal SOS measured in 36 osieo-
porotic women.
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Table 2. Correlation coefficient {r} among age, jumbar BMD,

femorat BMD, and calcaneal SOS measured in 36
osteoporotic women {p<0.001 for all r).
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Fig. 3. Correlation between lumbar BMD and age.
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Fig. 4. Correlation between lumbar BMD and calcaneal
SOS.
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