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WE: BA SRR, S 00 X LR & 2 (dual energy X-ray absorptiometry, DXA ) il & & %5 & ( bone
mineral density, BMD) {§) & /s i 3 14 4% {k {8 ( least significant change ,LSC) , iR iTHIG KM HAME. Fix 4 Z2FEARR(AB.C
1 D) {fi /] GE Lunar Prodigy B XUfE X 252 % B {35 40 B & 31 44 2 k& (3 124 &) M EMERI#E 38 09 BMD, B0 32 45 & i 42
& 2 3,15 HORE % 3R 2% (precision error, PE) R LSC, SR (1) AFEHA G &4 542 BMD 1 &8 45K FH ZR,F—
ARG GAWE AL PEF LSC WA EHER PE FI LSC BB AL B I B8 B/, AL 4 AR 5 Z /X% F L1~4,
% A BB A BRI A PE 2R R R B (coefficient of variation, CV) 22 R & T4 1228 L (P>0.05) 5 (2) A% P BA I
L1~4 f PE :RMS-SD=0.011 g/cm’ RMS-CV=0.011,1.8C ¥ :1.8C-SD=0. 031 g/em’ 1.8C-CV =0. 031; £ 4 # Y PE & . RMS-
SD=0.013 g/cm’ . RMS-CV =0.014,18C 3 :LSC-SD = 0. 036 g/cm” LSC-CV =0.039, 5 £ &5 1 PE 2. RMS-SD = 0. 010 g/cm”,
RMS-CV=0.011,L8C % .LSC-SD=0. 026 g/cm’ LSC-CV=0.030, & #ifE DXAMEBFHEEN PE/N KSEED; B MEY
Ji5] % Ff 6] ( monitoring time interval , MTT) hij fifi 75 & 24 # (X DE g 1 Jinn 7 28 <, Bfi 25 1913+ BMD 4728 Ak () 38 0 i 408 0
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Accuracy assessment and application of bone mineral density measured by dual-energy
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Abstract; Objective To statistically analyze the least significant change ( LSC) in the measurement of bone mineral density
(BMD) with dual-energy X-ray absorptiometry (DXA), and to explore its clinical value. Methods BMD of the lumbar vertebrae
and the hip of 31 subjects were measured using the GE Lunar Prodigy bone densitometer by 4 technicians (A, B, C, and D). Each
subject was measured for 2 consecutive times, and the precision error (PE) and LSC were calculated. Results (1) There were
difference in BMD measurement of different positions between the technicians. The PE and LSC at each site were different measured
by the same technician. The variation of PE and LSC in the lumbar region of interest was smaller than that in the bilateral femurs. In
this experiment, there was no statistically significant difference in PE ( CV) measured at L1-L4, left and right femur necks, and left
and right total hips between 4 technicians (all P>0.05). (2) The PE of L1-L4 measured by the team was RMS-SD=0. 011 g/cm’,
RMS-CV=0.011, and the LSC was LSC-SD=0. 031 g/cm”, LSC-CV =0. 031.The PE of the left total hip was RMS-SD=0.013 g/
ecm’, RMS-CV=0.014, and the LSC was LSC-SD=0. 036 g/cm’, LSC-CV =0. 039.The PE of the right total hip was RMS-SD =
0.010 g/cm®, RMS-CV =0.011, and the LSC was LSC-SD = 0. 026 g/cm’, LSC-CV = 0. 030. Conclusion PE is small and
accurate when using DXA to measure BMD. The monitoring time interval ( MTI) should be extended with the increase of PE in the
area of interest and be shortened with the increase of the predicted annual change of BMD.
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28 W i ( dual energy X-ray absorptiometry , DXA) &
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1.4.3 PE & LSC fyitB 7" . AR (1) ~ (4) 4
B A bR AE (SD) ARifEZE I U7 R (RMS-SD) [ CV 48
SRR (RMS-CV) i35 5. PE A RMS-
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CV = (3)
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Y cv?

n

RMS-CV = (4)

LSC = 2.77 x PE(RMS-SD,RMS-CV)  (5)
[5] B I} 8] ( monitoring time interval, MTI) =
LSC

O BMD A AL (6)

1 N 1 )
nl n2

Horp, s0F X W IAE s n IEEA B SD 15 s
A S, & An i 22 s PE AR B B IR 2552 M Tl ik
B A BEIKF sn Sy B Al 00 2 Y5 n2 hy R
B UK MITT Dy 75 ] et 1]
L5 Gt

LSC = Z’ (PE)

P 2= VR Excel 2003 #1448 1143 47 8 1
SPSS 18. 0 k{4, MR Hr R HAES Bk B, LA P<
0.05 AZERAGITFE L.

2 #HR

2.1 £WEFA BMD () PE 5 LSC Siil-45

4 AR 51 By BEAE B UBEA [R] ROT f-B 3 B M
B PEFILSC 85 R WK 1, & 2 R34 F W &5
P BB 7K o el 0 AT L, A ] R AR 2 R A R
B DX 4% THL A A 89 7K P AT BA B S 389K 7 = 25
fY, £ BOR B RGBS &7 89 PE AT LSC B oA
Al B R AR 2 B0k 96 07 55 06 R R R Bl CV it
gt b, LL~ 4 72 A B U ZE 2 B
B P {H 43514 0.764.0.545.0. 613 ,0. 084 #7 0. 219
(n=124),
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Table 1 Precision errors of different ROIs of the lumbar and hip measured by different technicians
e e L1~4 g P il g i
AR - - - -
A B C D A B C D A B C D A B C D A B C D

RMS-SD

(g/cm2) 0.008 0.011 0.011 0.012 0.029 0.018 0.016 0.022 0.013 0.014 0.010 0.013 0.013 0.017 0.023 0.016 0.009 0.008 0.011 0.010
RMS-CV  0.007 0.010 0.009 0.017 0.034 0.021 0.020 0.030 0.013 0.017 0.011 0.015 0.014 0.019 0.025 0.019 0.010 0.009 0.011 0.014
LSC-SD

(g/em?) 0.022 0.029 0.030 0.043 0.080 0.049 0.045 0.061 0.035 0.046 0.027 0.036 0.036 0.046 0.062 0.044 0.024 0.022 0.030 0.028

g/cm

LSC-CV  0.021 0.028 0.026 0.047 0.095 0.059 0.055 0.082 0.036 0.047 0.031 0.042 0.039 0.054 0.069 0.054 0.027 0.024 0.031 0.038
1SC-CV% 2.054 2.793 2.573 3.022 9.537 5.918 5.532 8.231 3.572 3.715 3.121 4.160 3.868 5.394 6.945 5.377 2.697 2.410 3.127 3.767

HE:ABCHDFRAAARMENAEE (ARG

&2 R [F 5 AT BAR S 29 K S

Table 2 Average level of indicators by different measurement teams

) & A7 B L1~4 LB B B B ik og:l! A
RMS-SD( g/em?) 0.011 0.021 0.017 0.013 0.010
RMS-CV 0.011 0. 026 0.019 0.014 0.011
LSC-SD( g/cm?) 0. 031 0. 059 0. 047 0. 036 0. 026
LSC-CV 0.031 0.073 0. 054 0.039 0.030
LSC-CV% 2.611 7.305 5.396 3.642 3. 000

2.2 AMEFAAFERSE X PE 5 LSC #X 1
KAt ash (K 1~4)

I 1~4 7] W, X FIEME BMD 4 0 & ,4 2+
REW L1~4 i PE Fl LSC ¥y R fe % ; X T XUHE K,
AR A C.D ¥ L¥HK PEFI LSC &AL, £
AR B MR Z A BE R PE A LSC R AR, (A4 L4
B4 (AR B Z AT L1 ~4 2 AL A
M E K PE(CV) ZRELFEIT 2R X (P>
0.05), fE&M AL S, b2 (SD) FIE R &
B(CV)X PR RIX X Prks 8y PE FI LSC 7EA

[7i) 000 25 457 e 10 302 3 W A TR TR (HDR R R AR T
452 B RMS-SD HI RMS-CV 3k £/ PE, % 2 H
LSC-SD 1 LSC-CV k37 LSC, ix i fp 2% 35 75 =0 1Y
HRGHRER B BRI MEZ TS
=AM PE A LSC Y Uk o e R 2 A% R
9, B HE 25 48R X 1 PE FI LSC 55 AU B B 1) %
BRE /N, SD BT R PE 1 LSC 48 CV i &R 1Y
W E B R E — 2, FORA C AR R 3 IR
WIS, H R B2 B A 3 1A 33 20 R B A X AN KRR
FE B IR TE f R ARG R IX 4 4 H R BRI B I
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Fig.1 Change trend of PE and LSC in areas of interest by technician A
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Fig.2 Change trend of PE and 1.SC in areas of interest by technician B
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Fig.3 Change trend of PE and 1.SC in areas of interest by technician C
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& K B REAR 22/, I B X LA ML HEAT A B 2% (B A TE I AR 22 (], ) AR 25 6 4 ofE ) T AR
MTI, #lan—ANEEEZEITE, 1 FEME(LL~4) EMKEHEIRZE, EWERERE-MASREE, 2
BB ER N 0.031 g/em®, L1 ~4 [y LSC-SD & HRWESRSEAEN —BO0RE, 205 % EA0 &
0.031 g/cm”, W38 it 28 X A 4 . MTI = LSC/ BB T B RO . AE AN [R] A% R () 0 ) — A s o
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Fig.4 Change trend of PE and 1.SC in the area of interest by technician D
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TR B/ ) MTL B 7 1 BB A B R 4R X, X+
B RA AU, HE LSC —# %, gt 7l
T 5 VROR I 1 0 2 ) e /NS RD JRD B . MITT S XA
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