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Comparison of the examination between dual-energy X-ray absorptiometry (DXA) and calcaneal
quantitative ultrasound (QUS) on osteoporosis in Chinese postmenopausal women
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Abstract; Objective To compare the efficacy between dual-energy X-ray absorptiometry ( DXA) and calcaneal quantitative
ultrasound (QUS) examination on osteoporosis in Chinese postmenopausal women. Methods We assessed BMD at the lumbar
spine, bilateral femoral neck, and total hip sites with DXA and QUS parameters of the right and left calcanei in a cohort of 234
postmenopausal treatment-naive women of 40 - 80 years old. The correlation coefficients between BMD and QUS parameters were
calculated. Receiver operating characteristic curves were generated and areas under the curves ( AUCs) were evaluated. Cutoff values
for QUS were defined. Results Calcaneal QUS was capable to identify postmenopausal women with a T score of minus 2.5 or
lower at the right hip ( AUC, 0. 887) and the left femoral neck ( AUC, 0.824). Cutoff values for the QUS T scores at the right
(1.455) and left (1.480) calcanei were defined for screening purposes. Conclusion Considering the diagnostic accuracy in
comparison to DXA, QUS can be recommended as a prescreening tool to reduce the number of DXA screening.
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ANRE FHAE 2 Wi B B A A9 T B Rk QUS i3k Y
HRFHSHE DXA RN SECAHE . KW, _E
1 QUS B IE B J2: FL 112 Wi A1 19 56 0 25 - J5 A
SEBOA B L S R & SRR B
WG DXA M, QUS AT 3 H 4 B H 4R
o LARTER ST R B, BRE R QUS BT LA 4B 1 07 126
THRRHERE&RE . BT ARG EEA
MBERAE AR QUS & Z AL EAF . A&
WHEE R B M= 0% FR 2 BB QUS %% & (Pegasus,
Yining, XinJiang, China ) (¥ 5 £ # 1L 18, DL 2 48 42
J& BB T A A KU Y R

1 #EIAE

L1 2

XA W AT 2T T 2017 4F 12 A & 2018 4F 12
AT A 7= I A W R B 54T . R&RYF A
TC 4k M B I B PARE S B4 4 25 )5 DURR 2 1 L AR 40
~80 % , 75 EHEAT DXA 4, R FE A7 8A QUS T
B fEBRtrE . 2 M B U AR T L BR TS AN
YR D, LVRTIS Wi o i B0 A A 04T 17 2k 1
B AT B 191 . BT A DXA ) & 35 4 T AH ] ) 2
H ( GE Medical Systems; Lunar Prodigy Bone
Densitometer) #£ 17, 7c U 4> i 09 & /) 0. & 21
0.021 g/cm, £ 485 M ZE AL & /by 0.027 g/em,
PEAG MEAME (L1-L4) (e A e A 200 DX 48, 4 8 X 48 LA M
H/ANREER ) BMD T {HF Z {5, RAEI R DN
U2, TER-2. 5 ARSI 2 0 & BT H A IE ,
THmT-2.52KT-1L0EFEERD, THS T
—LOHIEH . fff JHBER A% & B Pegasus QUS K&
(8 A~ B T 7R DXA W B B[R] — K g AT € i US
&

188 3 2% O R G ) B 9 B P
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BeehMy Aok B X A 2 ) 5 QUS(BUA (SOS
FQUS T {H) FIE 5 £ 15 3 (body mass index, BMI)
B9 5CHK , Pearson 158 1E 7% 73 70 AR B9 AH 56 R 8 %

52 R VR R AR £ 0 A F T IR AT QUS A INB A A
NEA BB AAE B 4 225 N W aE 01, IS
FhriE DXA(T H R -2. 5 AR B Lo iHEW
A DXA iz 53 89 o 4R TR (AUC) , & 5 X A N
95% . TR Wi i [E A A Rk, AUC J2 R 0¥
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2 #HR
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AR QUS THZHAKMM ZE2ZR(P=0.093),
FEZEMER B A JRE B 45 R (AUC=0. 823) (L T2
M5 5 B &5 2R (AUC=0.772) , A 912 W6 1 e
PEE A7 ( AUC =0. 700) 1 ZE 0 (AUC = 0. 704) () IR
B EREAH LK. 2 QUS T{H 5/ A DXA i 51
0940 A & BLEC X B, A i ( AUC = 0.732) F 72
(AUC=0.731)QUS W & RAFIL-FAHF I AUC, &~
] DXA A7 M Be i AUC 5K 50 ~ 65 % 14 45 0l
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K DXA 25 B mexT

4B T QUS EEE IR A S E R H
JRBRANRE 19 4 20 J5 13 e B9 R B, A 00 4 4 A
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Table 1 Descriptive characteristics and results of DXA and QUS measurements of the study population

o ¥ I BT AR E T R B AN RE
- ik BB % SD ke IR % SD B B SD
i/ % 234 59.75 8. 48 202 59,20 8.30 32 62 8. 40
40~49 15 6. 40% 15 6. 40% 0 0. 00%
50~59 123 52.10% 106 45.30% 17 7.30%
60~ 69 58 24. 60% 20. 90% 8 3.40%
70~ 82 40 16.70% 49 13.70% 7 3. 00%
K&/ kg 236 66. 40 11. 60 32 67. 60 11.40 32 58. 10 9.70
BML/ (kg/m?) 236 24.90 4. 40 202 25. 40 4.30 32 22.30 3.30
DXA T {8 234 202
WE B 106 45.30%
B 96 41. 00%
B T B A AT 32 13.70%
DXA
BB (L1-L4)T {4 234 ~1.00 1. 40 198 -0.70 1. 10 32 -3.20 0. 60
o A 233 -0.83 1. 10 195 -0.70 1. 10 32 -1.90 0. 80
T 229 -0. 80 1.10 192 -0. 60 1.10 31 -1.90 0.90
N 2 231 1.30 0.10 195 1.30 0.10 32 1.20 0.10
QUS
BUA(Z) 232 67. 80 7.46 198 68. 50 7.40 32 63. 00 6. 60
TAE (X&) 231 -0.50 1. 16 197 -0.40 1.10 32 -1.30 1. 00
SOS( X&) 232 1417. 30 27.38 198 1419. 20 27.10 32 1405. 20 27. 10
BUA(41) 230 68. 40 6.77 197 69. 00 6. 60 31 64. 30 6.20
THE(A) 230 -0.39 1.05 197 -0.30 1.00 31 -1.00 0.99
SOS(4) 230 1439. 10 192.77 197 1431. 80 123. 60 31 1486. 90 427.40

2 WIS MR R AR 2R 43 BT DL E A LA DXA T {H
H-2.5 B A
Table 2

Receiver operating characteristic curve analysis to

identify DXA T scores of —=2.5 or lower at the right calcaneus

S% AUC s P g 95% (I

A s T .7 A M, 221 A (n=228)

BUA 0.770 0. 057 0.015  0.658~0.882

QUS T 1t 0.736 0.071 0.033  0.596~0.876

S0S 0.619 0.134 0.283  0.357~0.882
FEAT R 10 DPHYE, 219 N (n=229)

BUA 0. 885 0. 034 <0.001  0.819~0.951

QUS T & 0. 887 0. 033 <0.001  0.822~0.952

S0S 0.714 0. 088 0.022  0.541~0.886
TEMEAE .31 B, 197 BHME (n=228)

BUA 0. 708 0. 049 <0.001  0.611~0.805

QUS T & 0. 700 0. 050 <0.001  0.603~0.798

S0S 0. 602 0. 051 0.069  0.503~0.701

RT3 RIS IR A 2R 43 B LR B 22 BB 9 DXA T {H
2. SEEAR
Table 3

Receiver operating characteristic curve analysis to

identify DXA T scores of —2.5 or lower at the left calcaneus

S AUCG SD P18 95%CI
1E 2 M B 482 11 A~ B M, 220 AN B (n=231)
BUA 0.810 0. 054 0. 001 0.703~0.916
QUS T 1 0.824 0. 053 <0.001  0.720~0.929
S0S 0.717 0.078 0.015  0.564~0.871
TEZCAR R 14 1,217 B (n=231)
BUA 0.758 0. 058 0.001  0.644~0.871
QUS T {H 0.772 0.057 0. 001 0. 660~ 0. 884
S0S 0. 698 0. 062 0.013  0.578~0.819
TEMEME .32 [H, 197 FATE (n=229)
BUA 0. 698 0. 048 <0.001  0.603~0.793
QUS T 1 0.704 0. 048 <0.001  0.609~0.799
S0S 0. 621 0.048 0.028  0.528~0.714
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Table 4 Sensitivity and specificity at suitable cutoffs to identify
DXA T scores of =2.5 or lower

B AR REUE/ % TR %
QUS T () -0.125 78.5 48.9
-0. 780 69.2 68. 8
-1.455 41,0 86. 6
QUS TE (%) -0.235 79.5 44.6
-0. 800 66.7 67.2
-1. 480 51.3 83.3
3 itig

B AT B R R R TE S0 SR AR B
BRI AE 85 % UL E B ARE S, B Z 0B R B R B
FEAPEAL BB BB AT B R R R R Tid %2
Wi T, DXA ERE T EAE WA A T
LS| & BB AR S VAT IO AR . BRI, TR 45 — Ik
T T 7 T2 2 U M e L 85 0 A AR 8
M B AT 1 BB BE T XU B R H AR AR, N TR
AR B BB A RE HEAT 102 B9 DXA G 25 BE R
MR ARSI o T BT IR A — YO T L T
95 106 7 v B ST AT T T 50 R B S R R A
BT KU B, [F B, QUS MEFT T % 7T
DAVE > BMD 5 89 AN Ak £7 8 06 2 9 DXA 8, A
T ARG AR L AR X BT S o, o T A 4
e AR R AS LG T, B 69 QUS il Wl 2 — b
AW | 3 R A T 1 T

FA TR B R R BN ACHT 52 p R 2 A 2 T
DAAR 25 5 Hb i ) 4 ) 4 I 5 5% ob i A, OF EL T
LA 24 5 B B AR N I 4R R 0 T AR B AT
B LA 2 TSR R R B E DY . ZE AR B PR
74 285 10 4o AR, 4R DXA 3 5 QUS &
B TR BB A e . 5 AR L B A B 5 —
BT RS SR QUS T {45 DXA T {4 2 [a] i
HESEVEOL TIEAME T . BR-E QUS R B4 Ml &
45 DXA T B % 2. 5 5% 5 (% (% ¥ (AUC = 0. 887)
SHEHE(AUC=0.704) 55 76 U e F ik T 2.5
o B AR AR L BB R R0 RE 1 (AUC=0.824) , 141,
(AR B O, X T S0~65 % 4F I B 2 59 45 MU BB &
AT D08 O 57 B 0 &, 3 38 B AUC S 0. 956, 3%
22 200 B G TR T S 00 2 L M M R
o T B 1L (4 69 T 808 AR SRV X T R Bk
SRS 5 KRG . HOA AT #5245 5 P 10 5 A
A AT 1 W S SO T O B R AR . 0 T2 B

B0 QUS T{H Fy 1.480, X% T4 IR H, #i 5 QUS
TAEN 1455, X FARF & Ly sk i I s 4528,
BILIEAT A SMY DXA i, JE H B A T s ik ik
1B 43 55 1Y) 28 B R 0 B AR XU Y

SR 9% 0 B B 04 1 e S 4 it FE A IR 9T Y QUS
S B A Y, Boonen % fd HI 4 I& 1 ¥ % ( Hologic,
Marlborough , MA ) 7£ 4 28 J5 10 4 i) 4t X & A A f
FASLZRAG T 68% [ ok A U M AT 70% (1) R 5 1
(AUC=0.72) (n=221), Gemalmaz % "' f§i F§ GE
Lunar Achilles Express 22 8157 T &3k 919 & &,
Hrbf4E 87 B 5 M, SR SURME R 73. 7%, K8 R
N 57.4% ., Bagher %“5] BB T Achilles 358, A&
T 420 45 AL B NBE, B EUBRE K 84. 7% ,FF
SN 50%, Floter 257 L5R T 6 5 B QUS
5 DXA VBN S HARMESEAT LA SCE . AR A BF
F L EBEBE N T QUS T {A, B2 7E A B 5% b
R E MR A 1.7~2.4 B0 A5 P, AL
S BT NBERY ST b, 6 B R R A R B Y
SERNBEIES  XEBETREFEMEBEENZES., A
AU FH B 4 T L 3 09 R R S SO R R R (E Y
HZ . N R4 R A SO Rk A 3 b 4
BT RE 2 BRI QUS R A ik T H A .

AW RAETE B A W mE T 5 0w A DR
Y2 G R AT P BRI, AR B 98 % 1% %€ B Y
S50 5ok O RICBERI LAt 5 i 45 A S X
— I T QUS E N AR TR . %
WFoT A — 2 5 KR, A 96 AT BB I BA B8 5 T T
FBF AL B A = HE T B T A AE B A, DR
T M. SR ERPHBREHTAR, X
TR 58 R AR — AT AR ST BT, B be 7= A T — 4l i
PR ZIE A B B2 RIFEHE, U 40 2 L)
I WgLEELH N, B2, AU RS T4 E R
B QUS % EAE b 4 2 J5 10 £ B W B AN E O & T B
WA RERGE. R4 Tt QUS ki 5
DXA M Lb3c e . BT R BN, Bt A B
It QUS ¥ & Tt A T A 4 4058 SO B R B A RE
BB WT . N Z RIS X HAh QUS B iR A FED
BMD #F5¢ sR MR 9 QUS %5 B po WM A ik ' . 8%
W, %4 O B B 0 4R LR B R R 1 86. 6% , 72 M
PR S 5 P 83. 3%, A I T LA HE 7% 1%
QUS %& 8 1 o T % T HL ok gl 2 75 [ #E 4T DXA
WE, BTH—HLFrx RN, FEAMNE MR
NBERHE KA 48 28 )5 1020 A B A ilf A7 2R Sk I 5%
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