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[HZE] BB UL CT HENL i CT (QCT) ¥ (BMD) i iE
TR, WA ETEAR. wEREAE RHEIE AR (ESP) 45 QCT £
HEARE— AT AN R 2 2 PP CT Mg . FIH S5 4 HUE 120kV, &
Uit 50 ~ 350mA, ZJE 1X16mm, JKi 73em, F4#EH 10cm, #WE (FOV)
40c, FEHIBE: 512X512, FEEEMEE 0.8mm. ¢3% CT L L )4 5 7 & e
BU(DLP). FFsHER L (FCO3) FIEHYE (FC30) 4 P4 i WO E H i s
%, JFHHT BMD i, 458 FCO3 41°F#4 BMD {H 5= ZHIEMHK (r=0.401,
P<0.05); FC30 41°1-¥4 BMD {8 5 2= % # LA (r=0.216, P>0.05). M
V=R 5 DLP RiEM% (7.=0.999, P<<0.01). FCO03 41% FC30 41°F-¥)
BMD %S 451t 3 (1 =—13.089, P<<0.01). FCO3 45 BRME KB
HEST-15) BMD 2 S 88275 X (1= —19.220, P<<0.01); FC30 215 KP4
PRBARHETH) BMD Z R LG L (1=0.506, P=0.616), £5it QCT {1
@S A0 BMD {HA . B SR E @GRS T 0 BMD Il 1K &,
I R A T R o AR RITT I IUI I8 78 402 B8 o S vt B R (1 5%
Wi, SRS EUR R E

[RBEiR) 1, mRek; WEEEEAR, X 25l &8 CT

[ Abstract] Purpose To optimize the scan protocol for accurate quantitative computed
tomography (QCT) bone mineral density (BMD) measurement with low radiation
dose. Material and Methods European Spine Phantom (ESP) and QCT calibration
Phantom (Image Analysis, Inc, US, G2208) were scanned with a Toshiba 16-sclice
CT scanner. Tube voltage and tube current were 120kV and 50mA to 350mA. Slice
thickness was 1 X 16mm, height of table was 73cm. Scan length was 10cm. FOV was
40cm. Reconstruction matrix was 512X 512 and reconstruction interval was 0.8cm.
Dose length product (DLP) was recorded. Images of ESP were reconstructed by standard
algorithm (FCO03) and bone algorithm (FC30). Reconstructed data were transferred to
BMD workstation. BMD was measured by QCT PROTM 3D spine BMD application
module (version4.0, mindways software Inc). Statistical analysis was performed using
SPSS 15.0. Results The correlation coefficient of BMD with mAs of FC03 and
FC30 were 0.401 (P << 0.05) and 0.216(2 > 0.05), respectively. The correlation coefficient
of mAs with DLP is 0.999 (P <<0.01). The difference of BMD between FC03 and FC30
reached statistically significant (t =—13.089, P<<0.01). There was statistically significant
differences between the BMD of FC 03 and standard value of ESP (r = —19.220, P
<C0.01). There was no statistically significant difference between the BMD of FC
30 and standard value of ESP (= 0.506, P = 0.616). Conclusion Reconstruction
parameters of QCT affect the measured value of BMD. Images reconstructed by bone
algorithm (FC30) exclude interference factors and increase the accuracy of the measurement
of BMD. Reconstruction parameters should be taken into account when the scan protocols
were formulated.

[Key words] Bone mineral density; quantitative CT; reconstruction algorithm;
Tomography, X-ray computed

LY AR B AEER T CT F1BAR S H B 2%
BRI I AOCTE, JFIEYE QCT AN S 4
X REM R R, DR S I R T A 4
B A QCT 1y LI LSRG A, i ) B AR



T2 Wi %% Diagnostic Radiology

- 938 -

W E 2 A5 %A% Chinese Journal of Medical Imaging

1 #MRETTE

L1 BEf A AR AR B BKH 4 B (European Spine
Phantom ESP ESP-154) ! ; #:#{E4A#4%: QCT Phantom 4
P (2 Image Analysis, Inc. filidi, J341'5 G2208).
1.2 CTHH# TP RHHAZAZ 16  Aquilionl6
B2 JiE CT 1 F Hle 146 2 B 4 8k 120kV, 5
HL VR 50 ~ 350mA, Bl 2 g ¥ I ) 0.5s/r, J2 R
1 X 16mm, PF 0.938. F# 77 M. K&
73em, F14 K B 10cm, 1 # (FOV) 40cm,
AR B 512X 512, g 57 vk FCO3 (hRUESTIL),
FC30 CEHEE). BEAAIE 0.8mm. K KM AR FL &
FRAAR - 1. M S0mA JF45 % 350mA 455,
FEEE Y 10mA % IR HERSHAHE 1k, 3L 31 I
sk CT FRHL EAE— BRI 421 100mm K S
(R 5 77 R A (DLP, A7 mGyeem)o JHAREST
% (FC03) AL (FC30) 4y P9 20 5 7 R A4ps
RBERREAE, 73l 44 FCO3 Fl FC30.
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1.3 EHEENE e E TN LS %E S
HT # 1 QCT PRO ™ 3D & #: BMD K. A £ Ht (4.0
Mindways Software, Inc.). X 5 & 5 [ 9 41 A FL %
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SEJUHC A5 B, At confirm match #E A Extraction i
Ifil; 7t Extraction i 5B Lvve T8
B3 BT (R DX IR SR A RS () SO X (ROD e I
I PEMEAA ST I — AN B bR, [R] ZEA ) Ja Bl
WU TEBEHE S b . K ROI B T4 i ME A& 52 4% 11
SR T DS TR AR S AT R A B
#i {£ Rotation A1 ROI F¢ [ 1 (Il i SR T R
IR Z I EZ]L (MPR) 5245 A s R AR 44
L, ~ L, ) ROI {7 &, HiIAMEMA. 75 Results fi7s %
HER ) BMD A1 3 AMHER L2 BMD {H .

1.4 Sik*%777k R SPSS 15.0 B AFor#T, W4l
o35 BMD {5 22 e B0 B AH OGP DA RSP B8 = e 7
Ej DLP {15 1K ] Pearson A 2< 23 #1595 411 44
BMD LR AR ¢ K056 ; 4520125 BMD {8 45 Bk
PARRRAEF-22) BMD {H FC R AN FEA ¢ 156,
P <0.05 AZERAG R Lo

2 #R

b e B (FC03) 41 °F- 3% BMD fH 24 11522+
0.42mg/em®, i 5% (FC30) 41°F ¥ BMD {i N
116.734+0.69mg/cm?. FCO3 21 Al 5 5 1% FC30 41 (1)
WU A4 A B 7 5151 1 BMID A1 -5 22 22 B2 (1R A S 1
Iyt WK 2. FCO3 41--¥) BMD {8 5 = % £ & |E
2 (r=0.401, P<<0.05); FC30 41 °F % BMD fii
B2 e MMt (r=0216, P>0.05). W4
Bj=e 5 DLP 2 1EMH K (r=0.999, P<0.01),
V34 2 2 B0 5 DLP AH G M 2 B WL Bl 3. FCO3 41
L FC30 41 ¥ BMD i 2 =% i it % & X
—13.089, P<<0.01). FCO3 ZH 55 WK UM A AR A bk
#E~F3) BMD {2 A il 22 = L (1= -19.220, P
<0.01); FC30 415 BRI AT AR BARHET- 1) BMD {1
ERLGIFE X (1=0.506, P=0.616).
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QCT MM CTWi 2B, HRT B ES
R AR E N, v LY ROI & B 70 AME A 1) R4 i
BRI, AL R TR . AR, 2 HEIE
JiE CT L&A Im IR T iz N H, QCT [l & 75 % th
AT, BT AR (Volumetric) CT 25l & 7
B B R DUR) £ HEEE CT 13 3043 1 28
K4 HEAT MPR,  FE ST ek R TR IR T [ B
€ ROL, X P AYE i A7 B8 v off, 00K ) 80 vy
T QCT K H ) X 44, Jrbh CT H#i1+
RS BT ] 2 B (D 77 2R R I DR R
JE CT 434, FU)  ZKI i 45 i e 18 58 1B TE
120kV, Hif i s s e ook A 4 X Ze &, Ptk
TET AR AR S H ez 2 12X BMD 15
U P N8 = R Y Ra o = A OB 2 1 A T h A i
AR . AR T R R b
GBRFEBOY . RIS REE, A 3 B I
PR, BIbRdE. a BRI Bk, B
EAN [F) 23 5 0 5215 3 P AR AR AR (V) Aot B AR B
g5, FCO3 H =% 511 BMD 255K (r=
0.401, P<<0.05). FC30 4] = %% 5 F¥) BMD &
Mot (r=0.216, P>0.05). 1T FC30 4 ¥ /1
HEIEERE, XFEHEEIERT CT ZikfFE 5
023 S AL SR RS 5 ORE T &l Bk
Iy RS T, TR TARSE S Canlig i) 5%
Me, AT A o 2 D R AR A S B2 Wi SF- 38 BMD fH . =&
RMRER X e, s b ok 5 3 4 R = 1
Bn'®, = #5 DLP 2 & E MK (r=0.999, P

<0.01). WL FEE TV T BMD (2% 743 40k 2
ZE5 (P<<0.01), &P R E 4 J7 % BMD {H 1)
DUy AN RS0 o P K SEE 56 SR FH D A RO A A 1
B, o RGN A (R AR A (P 56IE QCT ARt R i s 2 7l
AR HEARR . B A 3 MRER Ly Ly Ly BHER
TR, B AN TR % B R R AT [CaS(PH4)30H],
23 4L 500 1004 200mg/em?, Fx k¥ # BMD {8
116.67mg/em?®. ASHFFT4E SR I, FCO3 41°F-% BMD
fH0 115.22+0.42mg/em?, 5 RRYHATFFE AR BbRE 132
BMD {H Z R H Gt 2 X (t =—19.220, P <0.01);
FC30 41°F-%) BMD i 4 116.73£0.69mg/cm?, 5 EX
WPEFE AR FRYEF- 4 BMD {8 2 R g 24w X (¢
=0.506, P=0.616). FC30 411 BMD {ii i T
KR A FR HE 73 BMD 1, R UK B H kS
F1R) By 35 JEE A B R S PR A R SIS T B 2 R

L EAF ST 45 R b, QCT 414 1 4 2 H0n)
BMD {HA M. bR EVEEEREG, RSEEL
s BMD Wl & (1 8 %, 520 BMD il 512 22 3K
HEREA AR E TR R, A E A
RS, B, FEHIVT R S R 78 4y 5 18 T
AR T W (1) S
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