ZHRICL E7 7 E—2F5R DXA (EXPERT)
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Key words: Dual energy X-ray absorptiometry (DXA ! ZE L 3 ¥ — XERINHIEE),
Fan-beam (7 7 > E—.A), Pencil-beam (> 3y t—24),
Cross—calibration (}§EHIE)
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DOFRREFTOREEITY, HREZE DI LIS, WThOEBLEEBER (% CV)IE1%
UTOBRFRERENEB N, Ry AV E—AFRDPX-L ik, 77 v E—AHFR EXPERT
IV &S RBEFRBEREENITED 5N, EXPERT CBWITEHRTEH Y 7> N ARHIEL
BEEHEWT L E, scan DFLBEF TSSO BEE (BMD) 3 3%LA, A7 7> b
L2 MIX-DP 2L EEESZEL L 72550 BMD ik 4 XL OELBA S, HIFEE
BREFOBEORY Y a = v /PRI L 28EL2Z T2 EE 26N, LbL, FOMEHA
BE-BETOREBICL > TEL> T, HEBEETHE (daily QA) TRIBETE HWniEE
THHD, BREBOTRINSDOFBEIEETELVLIDOTHY, BH7 7 MoV
EALREETENLELEZ Sh,

3 &5® EXPERT [Mic iz TEWHEBEMEIE > (EXPERT A vs. B: r=0.99999, A vs.
C: r=0.99977, B vs. C: r=0.99966), %7 EXPERT & DPX-L £ OfHE B TEL -T2
(EXPERT A vs. DPX-L: r=0.99983, B vs. DPX-L: r=0.99990, C vs. DPX-L: r=0.99921),

PEXY ZhonREM TR, FEMROHEENEDOAREMEISTRE S iz,
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—ALXBEEAWVIEbDOBERTH o205, &
I, 77 YE—LXBEAVLIARAIERL
205, BIERESKIBICREHREL 72, &AL
&, AI—HMED3I D7 7 E—LHR
DXAEEL 15Dy IVE — A FR

DXA ZHE W DWW TEARMICET 2 HIER
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£, HEBREOHEEMAORRERIZ DWT
bEE L 72,

ERBBEHE
SEFERLCEER, 77— AR
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E— AL HFADXAZEEIXFH U < Lunar
DPX-LCTh s, BEHEZ 7> + 2 & L TESP
(European Spine Phantom) #%* Fiv>, [EHE
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Table 1. Precision of bone mineral density values measured by fan-beam type and
pencil-beam type DXA systems.

BMD

Machine (g ./ af) % CV ‘/(Xcl;n%a % CV BEIZI)C % CV
EXPERT A 1.089+0.006 0.54 31.0+0.1 0.27 33.8+0.3 0.82
EXPERT B 1.077£0.005 0.48 30.9%0.1 0.18 33.3£0.2 0.65
EXPERT C 1.099+0.008 0.70 30.8+0.1 0.27 33.8+0.2 0.71
EXPERT A-C 1.088+0.011 1.02 30.9+£0.1 0.64 33.6x0.3 0.85
DPX-L 1.080+0.005 0.43 28.440.0 0.00 30.63+0.2 0.66

BMD was measured by three fan-beam type DXA systems(EXPERT A, B and C)and one
pencil-beam type DXA system(DPX-L). Each value is expressed as mean+SD(n=5). CV
denotes coefficient of variation, BMC; bone mineral content.

FEOBHREHEE 2{T- 7, ESP I3 BEESE
BIERERE T 7 > b AT, SHETEEIZIE26 X
ES12XES18emTH Y, # AP EERE
T3 &5 S 18emiF AR TIF20cmictHH 9 51
K77 hAlF, KESEnf FaFy7x
74 MEE (50, 100, 200HAmg o) D%
nZnE% 2 3 MR EKEMNE CEELT
HDOTH B, scan mode IX EXPERT TiZ
Fast mode(134KVp, 5 mA, 14.4sec), DPX
-L Tix Medium mode (76KVp, 750x A,
7 min 23sec) TIT->72,

77> b LEER1 D 350D EXPERT (%
BA,B,C)&1E5DDPX-L #HWT,ESP
EREOEFICEDY 5 EFO|EL, &%
BB 5EEE (BMD), & (BMO, &
HifE (Area) OFREEZHEIO D,

772 bLEER2 Dscan AHLICAERI
1, 2, 3emTHLTENFTNS BT OHEIE
%#1Tv», BMD, BMC, Area D&{b% # 5%,

77> b LEERI D ESP O ki AHBRSE
YEchbH MIX-DP =1, 3, 5, 7, 10cm
fHmLczhzh s BT OEEL, #EHR
EnZE{tizxtd %2 BMD, BMC, Area O£
EEOZEE A D,

T7r P LKL CEEORKL S 3 MK

({& BMD #4£&, & BMD #fk, = BMD #
) OBEER S5 BT OHEEL, FLMERN
HEEMICB T 2HRELZHE»D S,

77 b LEES  EXPERT EEA %
#e L U0, REEEMOBEEMEOMHEENE D
b,

& R

1. BRK

ESP (3 #ethefk) ZIEFTHEL L &
DM (Table 1) 24 % &, BMD ©%
CV 13 DPX - L #%0.43% & &% b #& 1,
EXPERT T$0.48—0.70% & 1 %A TOR
FERPE S N2 EXPERT TD Area @
ZEIFI130.18—0.27% L FEF /& <, BMC
DOFEMEIZ0.65—0.82% ThH o720 F72, 3
#® EXPERT [{T® BMD 0% CV 131.02
%THH, [F—EEEOEEMOAIEMED LE
LTz,

2. scan FLDERTHICHTIEEENEL
scan FuhEAEA L, 2, 3em& T oL TH
EX{T-o 850 EXPERT B % BMD
DOEALIE, EEATIF1.089—-1.114g o,
BEBTIX1.077—1.098g o', ZEEC Tl
1.065—1.116g /e TH o7z, EHDTHIZ
I3 32 ik 3 FEEMIC BV TE— ORI
A oshighrotz (Fig. 1), WINDALEI
BWTb BMD OKHEZRIZ 1 %LAT D REFZ
B2 T, |
EFTOEMEYEE L L TRHEBED %
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—s— EXPERT B
1.14 4 —— EXPERT C
& 1124
3
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1 T T T T T T T
-4 -3 -2 -1 0 1 2 3 4
R-side L-side

Position (cm)
Fig. 1. Influence of positioning shift from the
center on BMD values measured by three sets
of fan-beam types DXA systems(EXPERT A,
B and C). Each value is expressed as mean+
SD(n=5).
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1.129g /ont, ZEE B Ti31.056—1.095¢g
oty 2EECTI31.091—-1.102¢g “en?, DPX-L
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F—DEMIEFED s otz, £z, MIX
-DP 23 10cm® & X iZXEEE & b HIEMEDIE
HDOENKEL, HTHEEFEATIF2.43% &
TERIIKE -7 (Fig. 3),

ESP A D HIEME % H#E &+ LT, ESP i
MIX-DP #i0z 7z & & OZHPEMEDOEALXK

(%) #%#5% &, BMD, BMC £ b1+ 4%
VI (Fig. 4a, 4b), Area ®Z1biz £+ 1 %LA
W (Fig.4c) THOIFFERXLEL T2 LH
Z iz,

HE1~ 3 omatid, ESP @ 3 #kxeiko
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Fig. 2a.% change of BMD
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Fig. 2b.% change of BMC
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Fig. 2c.% change of Area

%Change of AREA
s ] AW N @« O =42 N W b

Fig. 2. Changes in values of BMD (2a), BMC
(2b) and Area (2¢) by the shift from the center.
Changes of BMD, BMC and projected area
(Area) are shown in EXPERT A, B and C,
respectively. Each value represents the per-
centage of the value changed by positioning.

BIEBEIZ DWW T ORETERTH %,

— 121 —
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1.16
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— 1.12-
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=)
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1.04 1

1.02 -
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Thickness of MIX-DP  (cm)

Fig.3. Influence of thickness of object on
BMD values measured by fan-beam type DXA
and pencil-beam type DXA. Three sets of fan
-beam type DXA(EXPERT A, B and C)and
one set of pencil-beam type DXA (DPX-L) were
used. Each value is expressed as mean+SD
(n=5).

4, N FRFSTRILPBENEILICH
TIEBETOREBEDEY

ESP iz 81 % 3 D EE OHAEDOBIEE
B E L T2, 1K BMD # 46 o BMD i
0.537—0.564 g /cnt, f BMD #E4AR1Z1.077—
1.098 g o, i BMD HE{A&1X1.565—1.682 g
St THY, 350 EXPERT HTOREME
OZE B, F1 BMD #ETI30.97% L& b
/N <L (& BMD #ET132.76%, 5 BMD ##
ETI2.91% EEEBE NP RE Lo

(Table 2),

5. REBOREEOHERMME

EXPERT #EBA BT 2 HEE %2 ELE L L
TEREBLHBLCAL L, EEBEEEA
r OMEIE r=0.99999, B=0.95521A+
0.025567 (P <0.005), ZEEC L HEEA DM
BEix r =0.99977, C=1.0681A —
0.072583 (P <0.05), DPX-L L#EEA LD
FEBE X T =0.99983, DPX-L=0.93466A +
0.041159 (P <0.05) EWTHOEEL HE
HTEWHBEERE S e (Fig. 5).
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Fig. 4b.% change of BMC

1 —e— EXPERT A
—&— EXPERT B
1 —=—EXPERTC}

—o— DPX-L

% Change of AREA
A WP a2 0 =+ N W A

\ T T T T T
-2 0 2 4 6 8 10 12

Thickness of MIX-DP  (cm)

Fig. 4c.% change of Area
Fig. 4. Changes in values of BMD(4a), BMC
(4b)and Area(4c)by thickness of object.
Changes of BMD, BMC and Area are shown in
EXPERT A, B and C, and DPX-L, respectively.

Each value represents the percentage of the
value changed by thickness.

Wi, BIEBRENKRE VI ERRFEICANT
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1.8

—8— EXPERTB
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Fig. 5. Correlation of BMD values measured
by EXPERT A with values measured by
EXPERT B or C or DPX-L. Horizontal line
indicates BMD measured by EXPERT A, while
vertical line indicates BMD measured by
EXPERT B or C or DPX-L.
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E—ABATREICHEL 22 XRER—#
GARMIBRRED R G — A BRI EERE, XARE
— L DR ERFHIRTFOFEERZT 5
s, 7Dz EXPERT & DPX-L T, BBk
B ETHRHEEFEIRIRO TIZH % over-tube
73 (EXPERT) &, ZODi#ZEERIKIRD
TiZ®H % under-tube /7 (DPX-L) & w5
BELEOENDHY, RAZETFIIEELZ
TwaEEZLND,

scan FLDER T PHEEBRE DL
N3 pEEMBDEIE A5 L, Area IXFEFH
WEELTEY, BMD %1tz BMC O%
k2D THo7, 3H5DEXPERT @
ZlbcEICERE A 50T, choDE ki
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Table 2. Comparison of BMD values m easured by
vertebral of Low, medium and high mineral content

fan-beam type and pencil-beam type DXA in

Vertebra

Low Medium High
Machine BMD Area BMC BMD Area BMC BMD Area BMC
(g /o) (em) (g) (g /o) (cen) (g) (g /o) (en) (g)
EXPERT A 0.564+0.009 10.7+0.2 6.0+£0.0 1.098+0.027 10.2%0.3 11.2£0.1 1.636%0.037 10.1+0.2 16.6+0.1
EXPERT B 0.563+0.005 10.3%+0.2 5.8+0.1 1.077+0.026 10.3+0.3 11.2+0.1 1.587%0.032 10.3%+0.2 16.4=0.2
EXPERT C 0.537+0.012 10.4+0.3 5.6+0.1 1.086+0.012 10.1%+0.1 11.0£0.1 1.68240.033 10.3£0.3 17.3%+0.2
EXPERT A-C 0.555+0.015 10.5+0.2 5.8+0.2 1.08720.011 10.2#0.1 11.1£0.1 1.635%0.048 10.2+0.1 16.8%0.5
% CV 2.76 1.99 3.45 0.97 0.98 1.04 2.91 1.13 2.82
DPX-L 0.563+0.007 9.24+0.0 5.2+0.1 1.078+0.009 9.4+0.0 10.2%£0.1 1.565%0.012 9.8%+0.0 15.3%0.1

BMDs were measured by fan-beam type DXA (EXPERT A, B and C) and pencil-beam type DXA (DPX-L). Each value is

expressed as mean+SD(n=5). CV denotes coefficient of variation.
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Efficiency of Fan-Beam Type DXA (EXPERT) on Measurement of
Bone Mineral Density: Multicenter Cross-Calibration
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Abstract

Fan-beam type DXA(EXPERT) has been recently introduced for measuring bone
mineral density (BMD), since scanning time is reduced with fan-beam type DXA in
comparison with pencil-beam type DXA (DPX-L), In the present study, a phantom experi-
ment was performed in four centers for evaluating its accuracy and precision, The
precision of BMD measurement with a lumbar phantom was determined by three sets of
EXPERT (A, B and C)and one set of DPX-L. The precision of BMD(% CV)was less than
1%, but EXPERT was relatively less efficient than DPX-L. The BMDs determined by
three sets of EXPERT (A, B and C) closely correlated in each other (r=0.99999 in EXPERT
A vs. B, r=0.99977 in EXPERT A vs. C and r=0.99966 in EXPERT B vs. C), and good
correlation was observed between the value determined each of three sets of EXPERT (A,
B and C)and the value determined by DPX-L (r=0.99983, 0.99990 and 0.99921 in DPX-L
vs. EXPERT A, B and C, respectively). The BMD values ranged within 3% when the
phantom was shifted from the center (+3cm), and ranged within 4% when MIX-DP was
added to a phantom.

The results indicate that fan-beam type DXA system can measure BMD with high
precision, although the BMD values measured by EXPERT were affected slightly by
positioning or physical constitution of patient. It is also possible that the values measured
by fan-beam type DXA system are availablefor comparison in each other or comparison
with the value measured by pencil-beam type DXA system.

(J Jpn Soc Bone Morphom, 7, 77-82, 1997.)
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