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Comparison between QCT-derived and DXA-derived areal bone mineral density and T scores at
the proximal femur

CHENG Kebin', WANG Ling', WANG Qiangian®, MA Yimin', SU Yongbin', ZHANG Yong' , CHENG Xiaoguang'

1. Department of Radiology, Beijing Jishuitan Hospital, Beijing 100035, China

2. Beijing Research Institute of Traumatology and Orthopaedics, Beijing 100035, China

Corresponding author; CHENG Xiaoguang, Email ; xia065@ 263. com

Abstract: Objective To study the precision and the reproduction of quantitative computed tomography (QCT) in measuring the
areal bone mineral density of the proximal femur, and to compare the T score results between QCT measurement and DXA
measurement. Methods Both hip QCT and DXA were performed on the same day in 103 females and 49 males recruited from the
Prospective Urban Rural Epidemiology ( PURE) study. The inter— and intra-observer variations of CTXA measurement were
assessed. In order to reduce the bias from the model, the results were recalculated using a Midways equation, and the difference and
correlation between CTXA and DXA results were analyzed using Bland-Altman analysis and linear regression analysis. Results

QCT-derived aBMD from the total hip (TH) and the femoral neck (FN) was lower than the DXA-derived aBMD at the both sites
by 21.0% and 17. 8% , respectively. The inter—and intra-observer variations of CTXA were 0. 07 and 0. 024 g/ cm’ in FN, and
0.03 and 0. 012 g/cm2 in TH, respectively, which were comparable to the DXA inter-scan variations. Bland-Altman analysis
showed that the bias of TH and FN was —0.002 (SD =0.05) g/cm’ and —0.005 (SD =0.06) g/cm’, respectively. The CTXA-
derived T scores were highly correlated with DXA-derived T scores in females. And R2 values were 0. 809 for FN and 0. 883 for

TH, respectively. Conclusion CTXA shows good agreement with DXA in the measurement of aBMD at the proximal femur after
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suitable adjustment. The T score obtained from QCT is well correlated with that from DXA. Therefore QCT can be used for the

diagnosis of osteoporosis.
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dimensional projection image generated from 3D CT data set
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Table 1

Characteristics of the subjects and resulis of the

aBMD measurements using QCT and DXA

Male(n =47) Female(n=104) P

age (year) 65.2 £5.5 62.9 £6.9 <0.05
height (em) 168.0 £6.2 157.8 £6.0 <0.05
weight (kg) 73.8 £13.1 65.7 £8.0 <0.05
BMI 26.0 £3.6 26.4 £3.5 >0.05
FN aBMD (DXA) 0.87 £0.12 0.80 £0.12 <0.05
FN aBMD (QCT) 0.68 £0.10 0.62 +0.10 <0.05
FN aBMD( QCTDXA) 0.88 £0.14 0.80 £0.13 <0.05
TH aBMD(DXA) 0.96 £0.13 0.87 £0.13 <0.05
TH aBMD( QCT) 0.80 +£0.12 0.71 £0.12 <0.05
TH aBMD ( QCTDXA ) 0.97 +0. 14 0.86 +0.14 <0.05

R RN N IIH = AR BMI, T8 45 PN, IR U 1R
X3 TH, 2 1 RS BR IX 5 aBMD |, [ FLUE 28, aBMD ( QCTpy, )
fE QCT aBMD i i Mindways [B] )5 J7 #4657 45 5 ; DXA, BUEE X
LA AL,

Data reported as mean + SD. BMI, body mass index; FN, femoral
neck, TH, total hip, aBMD area bone mineral density. aBBMD ( QCTpy, )
values are QCT aBMD values transformed using Mindways regression

equations. DXA, dual energy X—ray absorptiometry.
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aBMD, confirming the instrument similarity
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Table 2 Precision results of QCT and DXA.

QCT DXA

HURRE A HUREEA Giv-Kekin

RMS error RMS error RMS error

Intra—observer Inter-observer Intra—scans

RMS error RMS error RMS error
FN (g/(:m2 ) 0. 024 0.070 0.013
TH (/cm?) 0.012 0.030 0.014

RMS error, ¥J HAR1R %

RMS error ,root-mean-square errors.
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