NREELE  15% 3 5 + 493~498 (1989) 493

Dual Energy X-Ray Absorptiometry (C X ZREBIEED
AE

b AL, KB OB, NEFEBEA, A BA, FE & =R B,
o ', ®I &, fék K, FRE RERT

#HL < BI% < 7= dual energy X-ray ahsorptiometry (DEXA) 2BV T REBE
BOAEE2FV, FOBMEKMESEZRILA. ERNRTOKE REBEEOCAERE
FXREBFDOREIMICEVTHEBOZNLY LI ERATHo7. REBEER LEHBE
BE/I3EEEHERLOMICE, ZhEh r=0.708—0.729 & r=0.865—0.947 DHED
EHEREO LN, Tz, RELEBOBEER, AEBHSLUECIYETELRD
CEhiRENS. 2% Y, 1/3EMHTEIEUHTREGEELNSEEZRTOCML, &
MBITEHEDRIZONEM 7=, 1/6& LV 1/10 RSB TEBLHLSICREBERDS
ETH 7. ROCH—T(CLYFMLI: M S LTEBCHRT S BEERD ORKHAE
X, RE, BBLHICRIETH 1. CERTTHE 9 A 4 BEAD

Measurement of Ulnar Bone Mineral by Dual Energy X-Ray Absorp-
tiometry

Tatsushi Tomomitsu, Nobuaki Otsuka, Shimato Ono, Kiyohisa Nagai,
Koichi Morita, Hiroaki Mimura, Shinichi Yanagimoto, Takako Furukawa,
Masao Fukunaga and Rikushi Morita*

Bone mineral density (BMD) in the ulna was measured using newly developed
dual energy X-ray absorptiometry, and its clinical significance was studied. The
fundamental results indicate that the reproducibility of the measurement of ulnar
BMD was lower than that of radial BMD in most of the measured sites. Signifi-
cant correlations between ulnar BMD and lumbar or radial BMD were obtained
(r=0.708-0.729 and 0.865-0.947, respectively). Ulnar BMD was significantly
different from radial BMD depending upon the measured sites and sex: at 1/3
distal site males showed a higher ulnar BMD, while in females there was no dif-
ference between the two. In 1/6 and 1/10 distal sites both sexes showed higher
ulnar BMDs. The detectability of bone loss due to aging or diseases, evaluate by
the ROC curve, in ulnar BMD determination was almost equal to that in radial

BMD determination. (Accepted on September 4, 1989) Kawasaki Igakkaishi 15(3) : 493—
498, 1989
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Table 1. Materials

| Age

Sex N | (yr8)

N | Subject Male 76 | 23—84
ormat ubjects Female | 275 | 20—94
Chromic Renal Fail Male 22 | 20—68
ronic Renal Failure | o~ | oc 98— 68

S 4T Male 5 | 24—68
teroi reatment Female | 17 2469
ot Male 14 | 27—78
thers Female | 13 | 20—74
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Table 2. Short-term reproducibility* of
bone mineral using DEXA

Number of Scan

Site
1 2 3
Radius 1/3 Distal | 0.94 | 0.73 | 0.25
1/6 1.07 | 0.80 | 0.94
1/10 0.94 | 0.93 | 1.03
Ulna 1/3 Distal | 2.49 | 2.33 | 2.05
1/6 1.32 | 0.59 | 0.48
1/10 1.74 | 1.50 | 1.78

* 6 times per week. Assessed by c.v. (%)

Table 3. Correlation between ulnar bone
mineral and radial or vertebral bone
mineral in normal subjects

Radius (BMC/BW) Lo-L,
1/3 1/6 1/10 |(BMD)
Radius (BMC/BW)
1/3  Distal 0.739
1/6 0.715
1/10 0.729
Ulna (BMC/BW)
1/3  Distal 0.935 | 0.909 | 0.879 | 0.729
1/6 0.876 | 0.906 | 0.878 | 0.708
1/10 0.865 | 0.919 | 0.947 | 0.719
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Fig. 1. Change of ulnar and radial bone mineral as function of age
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Fig. 2. The ratio of ulnar bone mineral
to radial bone mineral in normal sub-
jects and fracture (Fx()), chronic renal
failure (CRF) and steroid treatment
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Fig. 3. Determination of vertebral fracture in fractured group and that of bone loss
in CRF using ulnar or radial bone mineral determination. Detectability was as-
sessed by ROC (receiver operating characteristic) curve
3. REFEERIEEBEECKLT, 1/3

V. ¥ & ®

DEXA kb REBHEXWEL, LT
MR,

1. REBEEED JIEEER, K5 oH
BB TR Thihd 4% HET
507‘:.

2. REFEEL BEHEEEL OB FE
DIEAEEME MG b, BEEEEE EHE 0%
NEFEFRFOHBEEZRLAE. Fh, REEE
BLHEEEERE ORI, HHBIFRS 0.865—
0.947 O RAFIoMHBME 2 RS b T,

X

1) Cameron, J. R. and Sorenson, J.:
method. Science 142 : 230—232, 1963

EM TR BEONIETEEE RLI-ORRL
T, ZHFIcREERE ELYRLL. Tk,
1/6 3 X 1/10 M3 iR\ Tk, B &b
CREFEESETEERL D LHLLICEM
R LT,

4. REEFHEEOMG 3L ERCHRST
BHERDV OB DO <5 — 1%, BEOFRE
IHFEFETH - 7.

DEofER L, REBEESEX, BEFOF
PRCEFOREE L LT HE % 175 Dt
X, TORAEBRIIL W ERRE DB,

ik

Measurement of bone mineral in vivo: An improved

2) Madsen, M., Peppler, W. and Mazess, R. B.: Vertebral and total body bone mineral content

by dual photon absorptiometry. Calc. Tiss.

Res. 2 (Suppl.) : 361—364, 1976




498 I & % & 3 (315% 35 1989)

3) Krolner, B. and Nielsen, P.: Measurement of bone mineral content (BMC) of the lumbar
spine I. Theory and application of a new two-dimensional dual photon attenuation method.
Scand. J. clin. Lab. Invest. 40 : 653—663, 1980

4) Stein, J. A, Lazenwatsky, J. L. and Hochberg, A.M.: Dual-energy X-ray bone densitometer
incorporating an internal reference system. Radiology 165 (Suppl.) : 313, 1987

5) K¥ER, WKk, KFEEM, NEFEEA, KIHEA, FHE— HiEF e B, #E—,
HEFEH, JIifE—, HEER: XEXACREEY MENSE T2 B FRINAEKREC L %
BHEREOHBRE A — B FRIVAIE SR E & © i —. Radioisotopes 37 : 521—524, 1988

6) Wahner, H. W., Riggs, B. L. and Beabout, J. W.: Diagnosis of osteoporosis: Usefulness of
photon absorptiometry at the radius. J. nucl. Med. 18 : 432—437, 1977

7) Christiansen, C., Rodbro, P. and Jensen, H.: Bone mineral content in the forearm measured
by photon absorptiometry: Principle and reliability. Scand. J. clin. Lab. Invest. 35 : 323—330,
1975

8) fEk{k, #HEER]: Dual energy X-ray absorptiometry. @ JE#E & BB &, HRAMERR: & *
SARIE L BHERE. KB, 27 4 A v E L —#. 1989, pp. 145—149




