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[Abstract] Objective: To investigate the effect of different reconstruction matrices on vertebral
bone mineral density (BMD) using quantitative computed tomography (QCT) at different radiation
dose. Methods: The European spine phantom (ESP) and QCT calibration phantom were scanned using
two dose levels (tube voltage of 120kVp, tube current of 150 and 30mAs) at a uCT760 CT scanner
(United Imaging). Then the raw imaging data were reconstructed using 512 X 512,768 X 768 and
1024X1024 matrices,respectively. The reconstructed images were transmitted to the QCT-pro work-
station for BMD measurement of each vertebra. By Taking the vertebral phantom calibration values as
the contrast,the relative error (RE) of the measurements was calculated,and one-way analysis of va-
riance (ANOVA) was used to compare the differences in the RE of vertebral BMD under different re-
construction matrices. Forty-five patients who underwent high resolution CT (HRCT) and low dose
CT (LDCT) of the thorax at our hospital were retrospectively recuited,and vertebral BMD measure-
ments were completed on the original images reconstructed with 512X 512 and 1024 X 1024 matrices
respectively. Measurements of BMD of the completed QCT vertebrae (Th;, and L., ) were then per-
formed independently by two practitioners in parallel with a consistency test,using a paired-samples ¢-
test to compare the differences in BMD values of Th,, and L, vertebral,and average of both between
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the two reconstruction matrices. Results: There were no statistical differences in the relative error of

BMD measurements of "ESP standard V1,V2,V3 and V... among different reconstruction matrices
at 150 and 30mAs dose levels (all P>>0.05). The differences in the relative errors of BMD of V1,V2,

V3 and Ve between 150mAs and 30mAs with the same reconstruction matrix were not statistically

significant (all P>>0. 05). The consistency of vertebral bone density measured by both physicians was
good (ICC=0.978~0.990>0. 75). No statistically significant difference (P>0.05) in Th,, and L,
BMD values and average of them were found between 512 X 512 matrix and 1024 X 1024 matrix in

whether in HRCT or LDCT group. Conclusion: There was no effect of different reconstruction matrices
on QCT vertebral BMD measurements,and both thoracic HRCT and LDCT data could be used for op-

portunistic screening of osteoporosis.

[Key word] Quantitative CT; Tomography, X-ray computed; Reconstruction matrices; Bone

density; Vertebra
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30mAs
V1 5.20%40.75% 4.53%40.62% 4.68% 10.50% 0.658 0.526
V2 7.46%40.77% 7.37%+0.61% 7.36% +0.58% 0. 064 0.938
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