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Clinical Evaluation of Ultrasonic Measurement of the Calcaneal Bone
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Kiyoshi Murata and Rikushi Morita

Department of Radiology, Shiga University of Medical Science
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We measured the speed of sound (SOS) and broadband ultrasound attenuation (BUA) in the
calcaneal bone and compared those values with bone mineral density (BMD) as assessed by single
X-ray absorptiometry and dual energy X-ray absorptiometry.

Calcaneal speed of sound and broad band uitrasound attenuation showed an earlier decrease
with age than lumbar BMD, Calcaneal SOS and BUA correlated well with calcaneal BMD.
Calcaneal SOS correlated more closely with neck BMD than lumbar BMD measured by DXA.
Furthermore, measurement of calcaneal SOS is more useful than measurement of lumbar BMD
to evaluate femoral neck BMD, which might be very important for clinical purposes. Both body
weight and height correlated well with calcaneal BMD but not so well with calcaneal SOS or
BUA. As ultrasound emits no radiation, we can use it without the restriction of radiation

protection.
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Table 1 Precision of SOS and BUA in the measure-
ment of calcaneal bone. Short-term precision of ultra-
sound determinations in vivo was measured on 5 normal
subjects everyweek over a five-week period.

SOS (m/s)
SD CVYy

BUA (dB/MHz)
Mean SD CV%
1555.0 10.5 0.6 119.6 8.3 7.0
1599.0 8.4 0.4 121.0 0.6 0.5
1597.0 12.5 0.8 110.0 5.0 4.5
1587.0 5.5 0.3 117.5 5.9 5.0
1578.0 1.8 0.1 73.8 4.2 5.7

Mean
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Fig. 1 Age distribution of calcaneal SOS and BUA :
SOS declined linearly after the 2 nd decade.
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Fig. 2 Correlation of calcaneal BMD with calcaneal SOS (upper), and with calcaneal BUA (lower).
Calcaneal SOS and BUA correlated well with calcaneal BMD.
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Fig. 3 Correlation of calcaneal SOS with femoral neck BMD, total body BMD and lumbar BMD :
Calcaneal SOS correlated more with femoral neck BMD than lumbar BMD.
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Fig. 4 Correlation of calcaneal BUA with femoral neck BMD, total body BMD and lumbar BMD :
Calcaneal BUA correlated more with femoral neck BMD than lumbar BMD.
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0.660) TH - 72, BSOS, BUANKE, &
R EOBRIZBWTIE, SOS LREDHBRE
Ar=0.276, B Er=0.411 %5 L (Fig. 5),
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7z (Fig. 7).
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Relationship of calcaneal SOS with body weight (upper) and with body height (lower) : Correlation was
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Relationships of calcaneal BUA with body weight (upper) and with body height (lower) : Correlation was
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Fig. 7 Relationships of calcaneal BMD with body weight (upper) and with body height (lower) : Both body weight
and height correlated well with calcaneal BMD.

(78)

HARBE 2Rk

B53E BT



H &8 M7 1345

RHED S DG THETH B, —F, BKLE
Wl EELME S 1 5 KBREEHOETRER, <
DI B R b & FBLED TR { BRI IE H A IR
ThaH, SHiZ, DXABEIMEEIZVWIXHE
W 5 R ENFRR A LEL L, 215
DXA BOMELERAOIFIcb k> Twb, 2
D& RO LA, BEFEEIC L 5 EEENE
HHEEHEN2OH 5,

A [ FR 2 94T - 72 A8 U B 5 B E O BB
12 SOSfi tDXAEn F "% Ll Y, —FK

BUA fE Tz T lal - 72 4%, Rk g i E
BV IRBERtkFOBEMCE L 48
HE & B,

25 SOS B BUA o #iaAnic 3 T3,
20 A 6T TICENET A 5, Z1i3 60
RELIREDL IR L 72, 23 40 AR E THEB T
S F—T, TDHRBICEEEIHAL, 60X
Pz 3 H 3 VBB LN 2w, LS
flins ER L TL F 9 DXA BEflEIC L 2 BHS %
FEDEMDIAD I ELPICR L BMMERL
b [ /2| mm%ﬁﬁmﬁﬁ%ﬁ&quMﬁ
BLL 72 B TH - 72, HE SOS D4 il 53 A7 DR
nu,QCT&Liémﬁﬁﬁﬁwﬁﬁ%&mm
AL THY, HEE SOS H¥WEHE O MR E O F 2
DREZ L VHIBML TR LD EHER SN
7z,

¥ SOS,BUA I3 & & Icflify BMD & — %4
CIEICHBE L7, ZoZ sid, EEFEBECL-T
HsE & M7z SOS, BUA I EHEHEZMEL T
Fwndt, FOUMOBTHEENKESY KEL L
FLTWBZEETHKRT 5,

—HEF SOS i3, KEREFEHHBEEL D
BOCHIBIL, MEMES R oA BRE A BRI
T MR A LRl 72, 202 ki3 REEE
DFOHE DFHiE, USD #:T1% 5 17z SOS il
I2CATH s, BHOFEE» LHENT LY
b, INEEMENSLZEETEL TS, —F
i BUA (2 KB B @%BMD&mmmﬁﬁﬁr
=0.663 £ SOS?H ZFn & DK<, BEMHE BMD &
KR G BMD & RO FHBI R r=0.668 &
IR TH -7, 4B BUAIKCBEL T, &%

FERESFI1 A28

FELOFBED I T, BT EEE & 40 B K355
RN B OMOMB %2, 47¥Eic kol 2 AHE %
R EMLIE A L N - 7z,

¥4 SOS, BUA ikE, H& & DRI
0.5 LT T, Wil BMD ok, HE & DMK
Frr=0.6 0tk & X TIRWEIZ/RL72, 22
LRMEEEEEGRNETLIENNKRE S LR
WY 2h% B L IEIT R B AHE
DAEEFMT BELDTIEEWEW) T EERREL
TwWwh,

USD g3 8 2 v 2 26 XA &
T, RS L 2 RER, 2ot Ahvhe
WIEbdo THRHEEICAEM I Z L L,
o 72 (AR ELSRAT LG22, ZoRBTHNI
wLwﬂ% BZHFICRBETLI I LICEST

L TREICHERTRTHS ) L bNS,
éi ﬁ;ﬁﬁé’%lﬂl%‘@%’ LWBEnizsiz, Lo

L 72 {PEE o ds 8 & B Z & B B io A L
Th, AREEICLHMEI DS CATL72, L
FXE D USDH:E DXA LY, S5l
DFREICH LT, BIREONE K VBB iR
THhHhA I EBbhrz,

5 #& &

1, AT AR E B 2 W TR R
WE 247, 7 OEREOYA RIS DV TR 200
p i s

2. 4B L 722 USD #:ic & 2 Ml B3
Mz, SOSHTEM LG L L _XLTH > T2—
%, BUAEOBEIEIZSE(, BUAEDE
BEE= /N7 0—CHOMHICHEZEL
7z,

"3, B SOS K trf BUA 4 Aiic 3T
12, DXA H:TilllsE S i EHE S % ) 4F 45 A0
EHAT, X0 BEWERD b OO A B
BAEmMERL 2. 202 EixEE USD il 3 5°
DXA ETOMEIC T, L) BEuEEifis 5F
SRR EIEZ BN Z LR EWRL, AR
123 2 D b D TR TREE B 2 &
AT 4 I A

4, #EH SOS, BUA Z#EH BMD & & < +HE



1346

L7,

5. Az & % SOS filiix DXA Bz & - THlE
SNLEMEREML ), KREEHETEES X
DRCKBRL, BRREEZEL ARESEREIFoT
Finfatfic i3 M A EERE L ) b, EhigE
127 B REMED R & 72,

6. #i SOS, BUA i385 BMD iz lb~< 2 &
R, H&EOMBIIEC, BFKIC L 25imer
WEXH L 2EEEDAZ T 5L DT wWw
EWVG T EERELTWS EBbhr,

7. 4B L 72 USD #:13, M i B X 1,
TOMHZVNE LT, @D DXA R /N
BT, FLOBMIREEL BB L TLES IR
EHVITR, LDVFEICEBENDE=2) > 7H4F
ZhERbNn,

X

1) ZREIBER], (AREE, k(K SHEEOME, &
RS, 46 1 232-236, 1991

2) BRWEER, \ARHE, AR S EE

3)

4)

5)

6)

7

8)

9)

10)

R 2 B L 72 B P SR S O BRIRAY AT MRS D T

Modern Physician, 11 : 183-186, 1991

PREIBER], NAREE, Wkik  FElED: e
BEFR, 39 : 2586-2590, 1990

Rossman P, Zagzebski J. Mesina C: Comparison
of Ultrasonic Velocity and Attenuation in the OS
Calcis to Photon Absorptiometry Measurements
in the Radius, Femur, and Lumbar Spine. Clin
Phys Physiol Meas 10 : 353-360, 1989

Cameron JR, Sorenson JA : Measurement of bone
mineral in vivo: An improved method. Sciene
142 : 230-236, 1963

Carter DR : Haves W : The compressive behavior
of bone as a two phase porous structure. J. Bone
Joint Surg 59-A : 954-962, 1977

fEAATF, FoksEd, ZWPER  DEXA B
357 41-48, 1990

ARHbER | FHEEREOMROBE, T3 2500
E & THYRE BEER 8, AU ALY 2 —i,
KBR MK, p15-20, 1989

i IREA, ILARGEHE, ARIAPET), b o RS-
SE EFFHEATITRIE, BARERSE, 52 217-222,
1992

SORME, BATEHE LA SEHE: QCT #, B,
357 49-56, 1990

R,

(80)

HARERSE $53% $£11%5



