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[WE] B& T # 5B K (Hologic QDR-4500A) 1 % 7 W ( Lunar DPX-1Q) DXA & £ B ) 1 &t &%
RZENAR, BITHENREBREXR., A%k 16 B HE B 5 5 7 Hologic QDR-4500A & Al Lu-
nar DPX-IQ R DEXA (X L M E 3K, UBEWMEMNAEE., ZERE P33T BHEARESZNE 20 KRE
RRE ULEFWNBHMABREE, SXNSKREZWIREREAN EEWUARHHEEREE. A
AEREIBRES KNS KAZSIBIWMMUBZRARBRAEAXAR, &R  (1)Luner DPX-IQ &
DEXA { &9 R 8 ¥ ¥ F Hologic QDR-4500A B DEXA {X. (2)H/hs1 ¥ ¥ {48 & BA.BMC.BMD, Hologic
DEXA {{HH# A EE 2 8N 0.57% .0.8% +1.1% ; Lunar DPX-1Q & DEXA (53K 2.2%.10.0% -
10.4% . Hologic DEXA {3 i #it (Al B %5 2r %125 1.2% .2.8% .2.4% ; Lunar DPX-1Q B! DEXA X 4> %1%
2.0%.10.3%.10.5% . &R B R Hologic DEXA {{ B Fi % ¥ & T Lunar DEXA . ()W B{ZA K
BA.BMC.BMD &Xf {2 FHB(P <0.05) B9 ALEFRAF B #THIE KA : ©BMD: Hologic f =
0.802 x Lunar {8 +0.318(r =0.991; P < 0.001;SEE = 0.03 g/cm?) ; @ BMC : Hologic {f = 1.20 x Lunar {8 +
1.685(r =0.984; P < 0.001; SEE = 0.816 g); @ BA: Hologic {8 = 1.414 x Lunar {8-1.647(r = 0.972; P <
0.001;SEE=0.520 cm’), & WDEXAMNZHEEREE - HEEULMBEREMEF G2
BROAMBZANFEAABEELS AT AERFRH#ETHEERIE,

[XmiA] MNBXKRBUL; BHE; HHEE; REE

Comparison of sensitivity and precision between two dual-energy X-ray absorptiometers in bone models
LIU Hwiwen , LIAO Eryuan, DAI Ruchun, et al. Institute of Metabolism and Endocrinology s The Second Xiangya
Hospital , Central South University , Changsha 410011, China

[Abstract] Objective To compare the differences in BA, BMC and BMD estimated with fan-beam X-ray
densitometer ( Hologic QDR-4500A) and pencil-beam system (Lunar DPX-IQ), and to establish the transcalibrat-
ing equations between them. Methods Bone area (BA), bone mineral content (BMC) and bone mineral density
(BMD) of 16 small bone models and an anthropomorphic lumbar spine model were measured with two types of du-
al-energy X-ray absorptiometers ( Hologic QDR-4500A and Lunar DPX-IQ). Results (1) The sensitivity of Ho-
logic QDR-4500A was lower than that of Lunar DPX-IQ. (2) For small bone models, the intrabatch precision of
BA, BMC and BMD were 0.57% ,0.8% and 1.1% ,respectively, for Hologic QDR-4500A; and ,2.0% ,10.0%
and 10.4% , respectively, for Lunar DPX-IQ. The interbatch precision of BA, BMC and BMD were 1.2%,
2.8% and 2.4% , respectively, for Hologic QDR-4500A, and 2.0% ,10.3% and 10.5% , respectively, for Lu-
nar DPX-IQ, suggesting that the precision of Hologic QDR-4500A was higher than that of Lunar DPX-IQ. (3)
There were significant differences( P < 0.05)and positive correlation between the results obtained with the two in-
struments, and interconversion factors were calculated. Conversions of values based on these regression equations
are: OBMD: Hologic = 0.802 x Lunar + 0.318(r = 0.991; P < 0.001; SEE = 0.03 g/cmz) ; @ BMC : Hologic =
1.20 x Lunar + 1.685(r =0.984; P <0.001;SEE = 0.816 g); @BA :Hologic = 1.414 x Lunar-1.647(r = 0.972;
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P < 0.001;SEE = 0.520 cm?) . Conclusion There are differences in sensitivity, precision and absolute values
between Hologic QDR-4500A and Lunar DPX-IQ dual-energy X-ray absorptiometers (DEXA). Value conversion
based on these regression equations should be used for comparing data from one laboratory to another.

[Key words]

H B 8 DEXA {¥ ¥ & #1 Hologic Lunar. Norland
Sopha FA R A , RE K ZHEB £ E i i Hologic
AFM Lunar AR AR EFARARBES =&, B
iE AR KRN SR — A BMD 4 %) {8 3
FHEAN BHEER— FONBEHRBLENE R
BE—EES, % 12% ~ 15%123, pit, RS
WP A SRTHAN THREAR, MX &
% BMD HiE REW., AEARAFRMBHERAF A
Wk, A REL BT RIE, W, HEENEE
LMEARER, FHUB[BAELNR, B LEXH
HITXXBRIE, LB XA F DEXA X R 8 FE ¥
F R ME Wt 8k, # 57 Hologic QDR-4500A #1 Lunar
DPX-IQ Z M B E I X R

Bk

1. A 3% Fn A

(1)DEXA {X Hologic QDR-4500A & DEXA {X (¥
H 3 B Hologic 2 8] ) 5 B3 KX % ¥ 1 B B 3 40 WA
5/ Lunar DPX-IQ & DEXA {X (¥ B % B Lunar 2
). WS MHEAARRIKNEE X L%, Hologic QDR-
4500A % DEXA {X & B J& 3K , Lunar DPX-IQ & DEXA
UHEEFR. AR X BENABEHE R ERBEL
AR, AR KRATAFEMF Z, I Hologic 24 7]
B P P R4, Lunar 22 8] W R A5 08 B 7= A4 I A AR
BT, HIL, %L LA DEXA U # 17 L
SMEERRER—ENRTEX,

QM2 E&HAHIBI.BFoHRXE.¥%
BER,UER4ABEAERBAA . A ERFHSR.
100% ETOH . A ¥ .1} K P 4K %,

2. %

(DBRENRE-SFBRBEREAERNBARR
KEXE.FENMKAIEDAR R 16 R, &
100%ETOH iR K G |MSH 1~ 16, FEH EIHE
MEBLMET BMD N EMNE —ZHAMNE, W H
BREAFPOKE(cn) . EE(cm) EE(cn) REH
(g), KE(em) x HE (cm)EABHRBF A E B (em®)
MELHEME . EFFNSHERNEIL

Dual-energy X-ray absorptiometry; Sensitivity; Precision; Accuracy

1 16HREHHSBHE

we EE(g) KE(m) EE(cm) BE(em) HH(cm?)
1 0.2100 3.706 1.406 0.032 5.2106
2 0.4684 3.258 1.618 0.058 5.2714
3 0.5657 2.296 1.774 0.080 4.0731
4 0.5802 2.266 1.414 0.106 3.2041
5 0.6720 2.334 1.230 0.140 2.8708
6 2.4571 4.422 1.646 0.190 7.2786
7 1.1786 1.754 1.514 0.260 2.6556
8 1.9967 3.032 1.332 0.268 2.8708
9 5.4192 4.498 2.254  0.292 10.1385
10 2.2038 1.963 1.982 0.306 3.9006
11 2.8321 3.050 1.536 0.328 4.6848
12 6.0346 4.956 1.800 0.354 8.9208
13 4.2090 4.568 1.138 0.432 5.1984
14 4.3616 4.648 1.200 0.412 5.5776
15 4.5848 2.890 1.650 0.498 4.7685
16 4.7847 3.282 1.400 0.556 4.5948

OOABREEFRERHE - F 4 TERS E
B EABRKRAR, LMK KEBE WS BMD £
BEO0.5~1.5 g/cn?) BMEARSEHEERY 4
TR, HEBMD B NI KBRS N L-L, R
JE AR 21 em x 11 cm x 14 em A /MBI A 4k
EHARER, EXFAHBAAKBREMEEN
4B . ORRBYVRS:OBT SREE.H
RFMEZEGE QM HFRBEURERTFEY ;@0
KPRE. AEEEN L EERENEL,

GIUBERBENEEERELE . RBER
& DEXA {X BT BB K 3 3] /9 B 8 2% % & X (ROI) BA.
BMC.BMD I B KR B, E o 5 B 38 W & 9 BA.
BMC.BMD 5 EEM YA B E, AN IMEBHE - &
fHI/78H, X BEHHE BA WAERE . N M DEXA
LI RENE 16 M BHRERN, S/MER
ER—GH EAEZPME 3 K. 83 %% : Hologic
QDR-4500A & DEXA ¥ 140/100 kVp.2.5 mA, H# &
B 4.973 cm, H# K B 5.754 cm; Lunar DPX-IQ &Y

. DEXA 1% 76 kVp.150 uA, £1# 3 F 40 mm, H# K JF

60 mm, MEAMAE B KEHNWAKERR KR
YERL RN /BN 31 Y B B B R 4T B B4 W (quality
control, QC). WE M FREN VT HAEXRMEK L, &
TREERHABAEBSGE - DER EIFICANER
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I R B89 5 £8 (Lunar) 3% £1 41 #7 75 £8 (Hologic) &
B, HBRKOWHBATEFRERME,
QWNBEEEERE LR 16 MEHRERG
EMBMDEHERENIITER BRESHI.I,
e, BMEBER -G LELZTH 20 kKA
3 78 B 22 $ (coefficient of variation CV) iy { 8% #t
HMEE, ARNCV=8/xx100%, BRELTWS
WHESRER 20 d LU CV AU SEHtEEEE. B
WERAMERMBEEBRR FE). DEXA LK
FERAZRZBEOVFH IR (RMS-CV)ERR, AKX

2
H e CV s = ./Z%,ﬁ—mu m R B R

0 88

()BT AR BB B WX R : A DEXA (U
AEEESHTRGENBEAKRERERER F—-5&
HELEREEPABSKEEZNE . HUNE
ERR ¥ (3), A% #: Lunar DPX-1Q ¥ DEXA
X 76 kVp.750 uA, T # T E 180 mm, T # K B 200
mm ; Hologic QDR-4500A & DEXA 1% 140/100 kVp.2.5
mA, FA#EE 11.357 cm, HH K B 20.362 cm,

3. it ¥

PR H R A SPSS 10.0, PI X 8% & 4%
FBHBERAG:s)ZR LEFANSBNERERA
X BB, UFRERAXRAAEXSHELEH
55 [

] R

1. PAL S Z B R B & 2,

¥ & BA.BMC.BMD 3 /45 #5, Lunar DPX-1Q &
DEXA X 9 R % K #8 & T Hologic QDR-4500A #Y
DEXA 1%,

2. MBS REEZ E AR kX 3.
% 4,

M & BA.BMC.BMD 3 M ig#5r, SN E LR
ZHEZERHY A BEM(P <0.05), H+ BMC.BMD

43 8 35 55 , Hologic QDR-4500A & DEXA {¥ 49 %
B4 R E F Lunar DPX-IQ & DEXA X, M3t F
BA, R A /> 30 ¥ 3 & 3K 4 84 Hologic QDR-4500A &
DEXA {3 & 45 /K F Lunar DPX-1Q & DEXA {X
(& 3); B A A K B # 3 & 3K 44 8% Hologic QDR-
4500A T DEXA X ) W & %5 R ¥ T Lunar DPX-IQ
# DEXA X (F 4),

F2 ANSENEREBENTHHE
s Hologic Lunar

BA BMC BMD BA BMC BMD
1 0.000 0.000 0.000 4.593  0.082  0.012
2 0.419 0.030 0.071 4.940 0.202  0.041
3 2.288  0.246 0.107 3.811 0.229  0.060
4 1.885 0.242 0.128  3.019 0.218  0.072
5 1.772 0.286 0.162 2.566 0.268  0.104
6 4.638 1.103  0.238 6.634 0.904  0.136
7 1.723  0.505 0.293 2.355 0.461  0.196
3 2.704 0.876 0.324 3.715 0.829  0.223
9 6.579 2.445 0.372 9.363 1.008  0.108
10 2.575 0.985  0.383 3,383  0.243  0.072
11 3.144 1.260  0.401 4.207 0.273  0.065
12 5.969 2.706  0.453 8.093 0.666  0.082
13 3.643  1.774  0.487 4.734  0.279  0.059
14 3.861 1.897  0.491 5.151 0.368  0.07
15 3.247  1.979  0.609 4.448  0.367  0.083
16 3.169 2.027  0.640 4.313  0.759  0.176

¥ : BA.BMC.BMD By {143 51 K em’ g g/cem®, HEMWH 3 KW
B FHME, 1 S B 7 Hologic M DEXA L LRI AN, WA
Lunar & DEXA {% {73 88 % 38 i 3k

3. WM ZAEEELE - RERS5.K6,

BA.BMC. BMD # #it 4 ¥§ % B Hologic QDR-
4500A % DEXA {4+ %1% 0.57% 0.8% 1.1% ; Lunar
DPX-1Q % DEXA X4+ 3K 2.2%.10.0% .10.4% (&
5). #t [l ¥ & B Hologic DEXA {4+ 81N 1.2%.
2.8%.2.4% ; Lunar DPX-IQ & DEXA X 4+ % A
2.0%.10.3% .10.5% (& 6)., %R ¥ 3% ¥ Hologic

QDR-4500A % DEXA X /9 ¥ % B € F Lunar DPX-IQ
% DEXA 1%,

3 ANURNBRERRINESHEFEOLE(z2)

% BA BMC BMD

5 Hologic Lunar Hologic Lunar Hologic Lunar
I 2.293 +0.041 3.807+0.072" 0.248 +0.011 0.219+0.013" 0.108 + 0.004 0.058 +0.003 "
a 4.670+ 0.038 6.676 £+0.121" 1.117 £ 0.019 0.913+£0.025" 0.239 + 0.005 0.137£0.003"
L 3.176 £ 0.028 4.131 £0.094" 2.022+0.016 0.748+0.125" 0.637 +0.004 0.181 £ 0.031"
Y : 55 Hologic K" P <0.05(K 4 R)
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x4 FAUBNBELFRENREHBHELE(ZS)

8 BA BMC BMD
= Hologic Lunar Hologic Lunar Hologic Lunar
L1 6.974 + 0.155 6.273 +0.218™ 4.736 £ 0.104 3.030+0.123° 0.679 £ 0.004 0.483+0.018°
12 11.044 £ 0.339 8.809 +0.283" 9.998 + 0.357 6.418 £ 0.267" 0.905 + 0.009 0.728 + 0.015™
L3 12.881 £+ 0.328 10.419+0.285° 15.266 +0.359 10.660 + 0.266 1.185+0.008 1.102 + 0.018"
14 11.464 +0.191 9.119+0.172" 16.001 + 0,168 12.619+0.153" 1.396 + 0.013 1.138 £+ 0.019°

Hologic QDR-4500A BMD(g/cm?)

Hologic QDR-4500A BMC(g)

Y=1.685+1. 20X
I=0.984
=160

Hologic QDR-4500A BA(ca?)
14

12

10

Y="1. 647+1. 414X
r=0.972
n=160

1.6 18

1.4 16
14}

1.2 12
1.0 Y=0. 318+0. 802X 10}

. r=0,991

=200 8}

0.8 &

0.6 4

0.4 0.6 08 1.0 1.2 1.4 1.6 2 1 6
Lunar DPX-IQ BMD(g/cm?)
w

Lunar DPX-IQ BMC(g)

(8)

o 12 14 5 6 7 8 9 10 11 12

Lunar DPX-IQ BA(ca®
©

Bl ASZEASEEQ) .7 3RB) FHERONBRITSEEXR

x5 FHNEWNBSFRBBEHFE]RH CV(R)HLE

®e BA BMC BMD
H L H L H L
I 0.6 1.4 1.3 4.2 1.0 3.6
I 0.5 2.8 0.4 2.5 0.3 2.0
m 0.6 2.4 0.3 17.4 0.4 17.6
CVaus 0.57 2.2 0.8 10.0 1.1 10.4

¥ :H: Hologic; L:Lunar(#% 6 [[)

6 FUBMEAFRMBEHEERE CV(%) LLE

&8 BA BMC BMD
H L H L H L
I 1.7 1.9 4.5 6.1 3.4 6.0
1| 0.8 1.8 1.7 2.8 2.2 2.5
m 0.9 2.2 0.8 16.6 0.7 17.0
CVaus 1.2 2.0 2.8 10.3 2.4 10.5

4. B BREAOBIBREXLR

P {X 4% Z @] BA.BMC.BMD ¥ 7 7E 0 B LR+ 5%
R.AE L, ATUBIEZHRBARBNT:

(1)BMD ¥ i #: 5%

Hologicﬁ=0.802xLuna.rﬁ+0.318(r=0.991;
P <0.001;SEE =0.03 g/cm2)

(2)BMC B4E # 5%

Hologic {8 =1.20 x Lunar {8 + 1.685(r = 0.984;
P <0.001;SEE =0.816 g)

(3)BA EHLRR

Hologic f = 1.404 x Lunar fH-1.647(r = 0.972;
P <0.001;SEE = 0.520 cm®)

it it

HSFEARAKABENRMN DEXA BRI
B W SO S K A A T A 8 AR B AR R R R
HERABER BEAROCHER N B REAL N
. BEENMBRHAR REZNARRMRET
i), T4 7™ DEXA (UM RMBE, BREMNLTIEMN
EAFEEAR,BRABTSIHO . ETDROBK
EURSHEAEBDARHER, ERABEEABEHR
BEA— OB RE, BEEKRKENM P LME
THRUBMOEEE ERESEAEE,

HEERBRARMMBRESEEANE, £
EABREAETANESIHRRELSEROEST#H,
ERBUBMNEENE. HEEMNRERN Tkl K
BEETHMHBERNEZTERERK BHTEE
EYTBAARBEERRARESKHEES, HibE
UBBEEHLARACEEEEENAREABHBAM
WHWE. ALRHIENS R Y BAR Hologic DEXA 1%
AR BT BEE B T Lunar DEXA X, #1 Cawte 215 3158
MER—-N, ERLANEFEEZRNEIEFRESA:
MBSO EHER, SHERNBRETALNN
EXLAFHNARABEE XKAFEHMAR —BH.X
ERRMWBARASR, UBAFBITENERF, REH
MEHES%, KW Hologic QDR-4500A & DEXA
NEEEDERBFMENRMNERX (RO, REF
T#:4E, T Lunar DPX-IQ ! DEXA (Y M B it =R F
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THREREFHRFVDERTEEER, XEXLE
I T VR E T B R AR, Laskey 2% 1B 1K
BEEMEMBRAEEAIERER AR EMRE
M, B (5 {5 A8 & 1938, Lunar DPX % F T#/EE
ERNR, XKL Lunar DPX BIEFEHEEZL, (2)
BRFEEANUBERZB DEXAMBREHE =REHWHN
HPEER _AREZER BUANAMRERTISHE
T B AR AL, D\ T B o B 5 BF M E . Rosvold %17 31
EMNEREFZAEREHEENEERE B
M BMD M AN M ZEANES TN EEZXREINE,
G)ERSIT.BRTHEIRBMNEB R AFAERE
WEEENELSS, HAEVNBERS TR KD
BREXREXNMNBFTEREHEENE., MEF
BEE AN EPHE R TE RN BN EER
E, BHURBATFURADIN. AXBAEERIFE
G- HRENBRRER  ANEBHEZRMEBRNER
SEGE—HN, B LRI BEHBELERE -1
AR, REBEBWPSARBRERE, B F Lunar DPX-
IQ& DEXA UMW FIREBFEE A NBRERE
AL WERBRTINRERTEMNESR,

DEXA ¥ & ft ¥E %8 5 245 M & /9 BA .BMC.BMD
5HENFARE. PHBEENEERENEE
JRE R : (1)DEXA & it A & # ,DEXA & it 8f A kb
B RO KX (ROI) WA R 4 A Rk X
RAFMA B W X LRARFFh, T3 BR LR
X(RODBHBUAZELTAHABHAR LK B M. &5
BMMALL R 4 F R4y, XEETRK XK,
DEXA {3 58 1R #th 5% 4 7] 38k 5 b 813X 4 Fh AL 4> 2 78 4
EBTVYR,XHESFTH BMD ME A A5 (3% =k
REf), = MR IR E . Kuiper ZPV#HEH P &9
EBMDRRBEPEHmMAZHRS K BMD EHETF
ZREBMAOBMDH. Q)EWEFEI T KER A
7 BMD M B K/MNEUHF ROI HE B S B B4
HAAH R LR BMD K5 K/, MFE BMD HH
BN BEAREAHIERTEE  KAAPIBH AR
/NI BMD ¥ 8t f ¥E B B iR 2= B K, Bolotin!!®) 1 38
EREE AL EFABKEBEBEEBRAELBE A
. BMD MBI ERBERETIE 20% ~30%. (3)
YT S BMD & K # £, Sievanen gy g M o By
F0.3 g/em’ BREMETRBEIRZE N 27.8%, M B G B
B BMD IREME T T Re, LB BMET MEE RN
BMD M B Em,MEBRPEHET B/ RALA
BEWs , b F B B M R IKAL, #8088 A BRI B AR
BMC.BMD M HETEE X R,

ALK RIAF G GE TR KK BA,
BMC .BMD % ¥ & A [8 F0 SC R 2 3 48 fpL[2-3.6-12-150
HH3IMTMBHEFNESEARNF[ZEAEEE
Ef. ERFENBERENEZRNEESATE
HH®E TEEREXTREEKE LAZER, Hologic DEXA
R 2B K A B AT 8 IE , 0 Lunar DEXA {9
BREEANHESHEBHNIENRS>S, HibH
EXEAHERAZNVEZSR TRMELURFHNEN
XK =EFTENARES, HERIIMH Holog-
ic DEXA X # BMD #: X§ {6 ¥ & T Lunar DEXA 1%,
i Gundry 22 4% i Lunar DPX Wi th &9 BMD % &
F Hologic QDR-1000 B 3k 74 &9 BMD {H, ¥ 19 46 &=
10%. HIFESAER, TEEERAN T EHK NS
S AR —#, Gundry 8 JH 9 {)L 8% & Hologic QDR-1000
B A Lunar DPX-L ®, fii & 7] § Hologic QDR-
4500A B A Lunar DPX-IQ B, IR —) ZFAFR R
SR BUTREES R LR, Moia EP0 8%
1993 FRMEAMFERF - KEFHRR S X
BNEBNERUEER. ELFR. EMHERE
ENREFENBRSGERENENER., ELEREE
BE AR A4 T B B89 B 0 20 U0 B BT AN RR )T ORI
EERE,

EMAEEFEENREFENBANENER,
B ZERERZ T, SRR B RHK
MESHMHETFERBEWRBAMEME, ALEPFRRE
R [ 15 75 B bL B 6 A~ 3L 28 Al B ag o121 8] ) &
LU % B Hologic QDR-4500A & DEXA {{ ¥ & H
BA .BMC.BMD ¥ #& 5 Lunar DPX-IQ B iR B B H £k
BlIHXR(r 45154 0.972,0.984,0.991) , L83 A [
BAFBRELERNSNBEERTITN. XEREAEM
FROGKEEAHMKRARE 2 KARXFIEH
ZER XA TREGYRITHR  EHEMTRIFTR
ZHLHERNREEGRRKRE, YR AEBTRE
38 XA IERR A B0 B 45 3R 5K R {38 B 8 a9 B
HEER BEAFANBNEBENREFERIRE
BERFMMORARY], BEERAMNRHTER
ANMEERERINERNEEEREBEN ,BE
SHFE 0.5 g/en® 0.7 g/em’ 1.1 g/em® 1.4 g/cnd
EA,ERBABELBESGERKAR, LA 1,
ARt - PREHMAS I BENEEEENE,

GRER :FH DEXA NZHEEFARKE EE
FEHERAEUERNBRIEAMNETENER , BHNSF
ZEIMBEAE A ET A, BT LUES BB 7R
FTBRBAKIE,
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