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Assessment of Bone Strength in the Calcaneus Measured by Low
Frequency Ultrasound

Naoto Takeda, Mariko Miyake, Issei Karai, Syouichi Kita,
Tatsushi Tomomitsu* and Masao Fukunaga*

The speed of sound (SOS) and broadband ultrasound attenuation (BUA) in the
calcaneus were measured in normal women (n=66) and women with osteopenia (n=
22) . A low frequency ultrasound bone densitometer (Achilles, Lunar) was used.

Bone mineral density in the lumbar spine (L-BMD) was measured simultaneously
by dual energy X-ray absorptiometry (QDR-1000, Hologic). In the women with
osteopenia, SOS and BUA values were significantly lower (SOS and BUA : p<
0.001), when compared to those taken from the normal group. There were positive
correlations between SOS and L-BMD (»=0.733, »<0.001), and BUA and L-BMD
(r=0.427, »<0.001). On the other hand, there were negative correlations
between SOS and age (»=—0.688, »<0.001), BUA and age (r=—0.444, »<0.001),
and L—BMD and age (r=-0.681, »<0.001).

We suggest that ultrasound bone measurement is a useful new diagnostic method
for osteoporosis which offers the advantage of not requiring exposure to radiation.
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Fig. 1. Relations between speed of sound
(SOS : m/sec) and broadband ultra-
sound attenuation (BUA : dB/MHz) in
the calcaneus measured by Achilles and
bone mineral density in the lumbar
spine(L - BMD : g/cm?) measured by
dual energy X -ray absorptiometry
(DXA)



RHEED EREESEHIC L 288 OBHRE O 79

3T E LT, Achilles ic X3 SOS & BUA O#l 0.001) TH-o7 (Fig. 1).
ERE R, 2TROBEEE RN, HAKH R 66 BlIc B 1F 5 SOS 13 1,555.6+27.7
WX 6 =, E%%Eﬂ&:’)b)’(biZSEIFaﬁQZZZEI?ﬁ’J m/sec (MeantS.D.), BUA 13116.3+10.1

EL, HIEOBERE(C.V.E)»5FHmL /2. dB/MHz TH-7-. oL TEIEE TE22
' % D SOS 121,499.3+ 27.5m/sec, BUA i3
& -} 106.3+10.3dB/MHz TH Y, EEECELT

220087 A= DERRETE2RDI(EHIC

£3R8FIZHBIT 5 SOS & L-BMD & DD p<0.001). %7z, Z0 2 HEDFIMEDZEDK
FEEIIZr=0.733 (p<0.001) THH, —H, ETIX, SOS 28 £=8.29 (p<0.001) TH2D
BUA & L-BMD & OOHEETIX r=0.427(p< XL T, BUA I t=4.00(p<0.001) TH Y,
BEETHOMHICIZ, SOSDEIBEIVEHR

Table 1. Comparison of SOS and BUA in ThHdEEbi (Table 1).
normal women and women with .
reduced significantly. Especially Fr=-0.688(p<0.001) THH, —F BUA &
SOS was superior to BUA in differ- RS ORIOMEE r=—0.444 (p<0.001) <

entiating normal women from

women with osteopenia by ¢ value. Ho7z. L-BMD & FEfh & OO  r=—

Subiect N 50S BUA 0.681 (p<0.001) TH-7 (Fig.2). ¥,
ubjects

: : (1m5/5s5ecé <d1§{ 24?@ SOS, BUA BXU'L-BMD &4 & OBIR% &

Normal | 66 o7 7 +10.1 D BAREIC S % 72T, R %E 2060 5 10

Osteopenia | 22 1_33?2 _&ggg SEL, FIRAREOFHEE2RD, HXER

R 100%, B/ME 0% & L7 & X Off & i L 0

Mean£S.D. p<0.001 (Normal v.s. Osteopenia) BE{& % &7z, ZDOFEER, L-BMD 23405 5

15
16001 Ty et . ~
3 E
@ o
:1550- Y =—1.47X + 1599.7 3; Y=—7.67X10X+1.253
E r =—10.688 a r =—0.681
1%} n=88 p3 n=288
8 1500 p < 0.001 e p < 0.001
-
.
1450
. .
. 25 50 75 25 50 7
Age (yrs.) Age (yrs.)
SOS & 4F#sniaps L-BMD &4 n1ERS
150
.
.
~ [T
n
X
2 Y =—0.284X + 125.0
3 r =—0.444
~ n=288 . .
< p < 0.001 Fig. 2. Relations between SOS, BUA, L-
o - .
BMD and age (years: yrs.) in all 88
. . subjects
25 50 75
Age (yrs.)

BUA &S 1EES



80 g B % =

(%)
100
]

50

20 30 40 50 60 70 80
Age (yrs.)

Fig. 3. Relations between SOS, BUA, L-

BMD and age. Both SOS and BUA

reduced more slowly than L-BMD in

age of ranging from 40 to 60.

Table 2. In vivo precision study of SOS
and BUA in a normal subject

C.V.(%)

Assay Duration

Times (Day) SOS BUA
Within One Day 6 1 0.18 1.71
Different Days 22 28 0.28 1.62

60U T TRIBITEA T B DI HRT, SOS
& BUA TRPOPREBNTRRICIRA T 2 EMHE
wohl: (Fig. 3).
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23C.V.=0.18%, BUA#C.V.=1.711%ThH
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2).
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