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B BB A E W] LA ik 6 B ) B % FE (bone
mineral density, BMD) & &S TIZWr, %] X

with a European Spine Phantom

[(HBEIBR SRR ABLCESPOVE Ay britl PEAL 22 O IEAE E it CT(QCT)
R R A R R 2. MRRTE 2 M (3 6 CT Al
RZ64H: CT. ZRZ 16 4 CT K GE64 #F CT) Fu s MUIEAME 2 & CT B % &
IR G AR AN 7 3 o) W B A AR (BSP) BEAT BERMRE &% 10 U B340 4 M
(CT AR Z 64 i RZ 16 HF. VG117 64 HE. GE R 43 7 FH ER A A
(ESP) FfiflllE—k. R 3 6 QCT (CT TR L 64 HE, 42 16 1,
GE64 HE) AT BRUMARKSEIINAS IR AHRTRS 2 BE CV 2390l 52 0.512%. 0.523% 0.514%.
7 & QCT WL [AIFIRS % B 22 CV 43l L1 4.213%. L2 2.752%. L3 4.786%.
7 & CT [WHE AR AT RSP 55 5 PRIEUE 23 708 L,1.20% ~ 8.79% (5.1);
L,—0.25% ~ 9.15%(3.8) ; L,=7.03% ~ 5.69%(—0.5). #5it ZHHIITIHNZ 0
QCT RGMINLAF PURE S LA MDRG 2 5 S S, 4 B T 4

CRSRIR Y 15 % LD o S s WAL € CT (QCT); RRUHBEMEMAHL (ESP)

[ Abstract] Objective To evaluate the reproducibility and accuracy of spinal
QCT in a multi-centre clinical research using a European Spine Phantom. Material
and Methods Three CT scanners (64-row Toshiba, 16-row Toshiba and 64-row
GE CT scanner) in two centers the ESP was scanned 10 times each in routine
technique without repositioning the phantom. The ESP was scanned one time at
the same protocols on each CT scanner in another four centers, whose CT scanners
are 64-row Toshiba, 16-row Toshiba, 64-row Siemens and 2-row GE CT scanner
respectively. Results The coefficient of variation of the first three QCT systems
were respectively 0.512%, 0.523% and 0.514% for integral phantom. The inter-
instrument precision errors of seven QCT systems were 4.213%,2.275%, and 4.786%
in L1,L.2 and L3 respectively. The range (and mean) of accuracy error of seven QCT
systems were respectively 1.20% to? 8.79% (5.1), —0.25% to? 9.15%(3.8) and —7.03%
to? 5.69%(—0.5) in L1, L2 and L3. Conclusions The precision, inter-instrument
precision and accuracy of spinal QCT in the multi-centre clinical research are great.

The results are accurate and reliable.
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I+ [® By b5 #E Pp 2 (the International Organization of
Standardization , ISO) & X T K% LN &
SV (repeatability) FIFHLME (reproducibility).
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YR AR A] 7 ZE S, AT R S bR 2 HER RS R 2 = QI — FLSEAED / FLSEME (5D
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T3 2253 B Rt [T 73 A i 7 = 5 QCT W45 ) 45 Ak

m A Z 5 W R ECH, A5 A MO [ REH R ZE (CV) G MEAR I 5 — s 1 U 5%
MEARBEAME R ) B, BRI iE m=3 AT, X, (Pearson #H X R %4 —0.781, P=0.013), HJHEf4k
SD;\ VC; 53 ) B MEAA UG & 1~ B 7 22 s JE IS, RSB B vR el e, 2 RIVAE AR 1) 5 2

AR5 R AL ey, ORGSR ZE UG T 2 & DXA A4k F 5
TRE A F5E 10 2 FH 00 1 5 DR S O A A A 4 A A IR o 3 6 QCT Ao W oA AR A A 53 A A4 (L,
CRSE” RCREE, AXWR: Lo~ LY CV  FIME 735 /& 0.818%, 0.479%, 0.416%.

Fz2 QCT1~ 3% 24&DXAWNER

‘ L1 L2 L3 b FEMKRE B
€ zithes = = =
X +sSD CV (%) X +5SD CV (%) X 5D CV (%) s CV (%)
QCTI 51.2440.41 0.807 99.754+0.46 0.464 185.95+0.78 0.419 0.575 0.512
QCT2 53.754+0.36 0.671 103.36+0.57 0.553 195.954+0.82 0.420 0.613 0.523
QCT3 54.4040.53 0.976 109.15+0.46 0.421 210.214+0.86 0.408 0.640 0.514
L1-L3
X =£S CV (%)

Prodigy  a0.611£0.004 0.692 1.094+0.003 0.316 1.583+0.014 0.889 1.134£0.007 0.588
iDXA a0.61540.005 0.867 1.111£0.004 0.398 1.631£0.010 0.586 1.158£0.003 0.260

e QCTINE 45 B Ay ymg/em®, DXAME S5 B AT hyglom®s alb P45 B A 2= R L5 5 X P=0.081; bz AR
(3) WA,

XI5 & B % I = g5 R AT AR O b QCT3 (GE64 H: CT) HIAHIEfre it o
VI S A R S e o R | e d o R A S 74 QCT 12 & DXA Wl 15 &5 B 55 Ri Y % HE
& (P<0.01), Spearman %5 2 A 5¢ & % 4% 1k i [ AR A I ME AR 1) L S BL A T S5 BT A5 1) M G AR
73 0.862 ~ 0.934, P QCT1 (RZ64H CT) 5 75 LA )RS 28 B 22 W3R 3 Ak 1, 2.

%3 78 QCT 2 & DXA MEBMEREIRERNEEAFBEEIRE (mgem®, BHE (%) ]

L, L, L,

1 il

BMD WERf BMD UERf BMD ERf S
QCT CT H12
QCT1 "2 64 HE 51.24 (2.5) 99.75 (-0.3) 185.95 (-=7.00
QCT2 K216 HE 53.75 (7.5) 103.36 (3.4) 195.05 (=2.5)
QCT3 GE 64 HE 54.40 (8.8) 109.15 9.1 210.21 (5.1)
QCT4 GE XUHE 50.60 1.2 103.50 (3.5) 199.50 (=0.3)

QCTS5 KZ 16 50.77 (1.5 102.03 2.0) 200.17 (0.1)
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&S s = : = : L :
BMD HEAf BMD HERf BMD HERf
QCT7 FaI ¥ 64 HE 50.95 (1.9 104.44 (44) 211.38 (5.7)
FHE 52.56 (5.1) 103.76 (3.8) 198.92 (-0.5)
bR 2= 2.2143 2.8554 9.5212
B ERECV (4213) (2.752) (4.786)
DXA Gk}
1 Prodigy 0.6109 (22.2) 1.0942 (9.4) 1.5831 (5.5)
2 iDXA 0.6150 (23.0) 1.1113 (11.D 1.6312 (8.7
SR 0.6130 (22.6) 1.1028 (10.3) 1.6072 (7.1)
Frife % 0.00290 0.01209 0.034011
A RA (0.472) (1.096) (2.116)
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7 5 QCT X BRI M AE 44 52 & #fE /& (L. L.
L) HLAs R R AH XS K %5 B 5% 22 CV 43 0l a2 4.213%-
2.752%- 4.786%. W] DLALAS (R 2 Bk 221 KT %
BL&S IORS % B AR %50 7 & QCT W 4318 15 R ) 12 Afk:
RRERY) “ A" B Pearson AH ¢ & £45) KT 0.9999,
P<0.05.

3 it
RGN, 3 G QCT [N 2% K2 fF i %

2 15 DXA [IHLES PRS2 B iR 22 AE ML 48 2 W) 22 ¢ G
it EE X, X5 Genant 25 " Lees %5 7 H WK
JEMEARBEINAT DXA LA R 2 1R 22 45 FAH — 5.
A BRATR I 3 & QCT W13 1R L A% P RS 2 5 i 2
55 B 00 i A R R 2 A G (Pearson AH OC R 4L
i —0.781, P=0.013), R FE AR (I HEA QCT X}
FLI ARG 2 iR 2=y, B MEEZE. T DXA £
A, X5 Gliter 2 ™ I\ KB FUG A 1) H
B N LU IE S ONRE P DN R 8 08 2 B A — B
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%, Adams®™ A A I R 3 1A R i
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gﬁo
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2.752% 4.786%, HILds [BRS 25 1R 22 1 KT - Bl
(ORGSR 25 . 45 L4 Pearson 25 1) T WU AR {4
P AL TR R 8 P i 22 By, X fge T8
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Pearson S5 45 R IE 70 ] MR 0 vk . iR
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WT =P W AR V4 A — ke, AT A RN
BRI, REREMCD T MR R T R g, X
BES /DI S IR], F L2 A LI REPE RO T, X
¥l HES) QCT RN IR A AR5 75 TR W o

7 G QCT R W FEHEAAASE P 00 B () M A 15 2
bt 2 & DXA WERTEFZ RS, 7 & QCT v
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QCT AJ L2 4265 DXA 2B Wi 2,
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Lees %5 " A 0 /& FH T Lunar HL#8 48 FH 1132 400 72
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A 48 SR 9 LS
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X P AR AR 1) 44 A A4 3k L QCT2. QCT3 ik, Al
BE LA [ ML s 1) &5 R i) A 20 AT R IE, W AL
IR IE TR S, BT RAE 5 A T AT L
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