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Investigating the effect of different reconstruction algorithms and radiation doses on quantitative CT bone
mineral density measurement:a phantom study TONG Xiao-yu, LIU Yi-jun, FANG Xin,et al. Depart-
ment of Radiology,the First Affiliated Hospital of Dalian Medical University,Liaoning 116011, China

[ Abstract] Objective: To investigate the effect of different levels of filtered back-projection algo-
rithm (FBP), iterative reconstruction algorithm (Karl) and deep learning reconstruction algorithm
(DL) on the accuracy of bone mineral density assessment at different radiation doses. Methods: Using
the United Image uCT760 CT scanner,a phantom was scanned at different radiation doses by changing
the level of dose modulation technique. The anthropomorphic European Spine Phantom (ESP) was
scanned 10 times with dose modulation level 3 (conventional radiation dose group,ND) and dose mo-
dulation level 1 (low radiation dose group,LD), respectively. After scanning, the images of each set
were reconstructed using FBP,Karl (level 5,7,9) and DL (level 1~4) algorithms,respectively,and a
total of 16 groups of reconstructed images were obtained. The QCT Pro workstation was used to mea-
sure the bone mineral density (BMD) of L, ~1L; vertebral bodies in each set of images and the relative
errors (RE) were calculated. Regions of interest were placed in the L, ,L., and L, vertebrae,and the CT
and its SD values were measured to calculate the contrast-to-noise ratio (CNR). The two-sample ¢-test
was used to compare the BMD measurements on 16 groups of images with the true BMD values. The
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paired t-test was used to analyze the differences in BMD measurements and radiation doses between
ND group and LD group. One-way ANOVA was used to compare the differences in BMD measure-
ments and CNR among the 8 groups of images with different reconstruction algorithms and levels at
the same radiation dose. Results: The mean of mAs, CTDIvol and DLP in the LD group were reduced
by approximately 78. 41%,78. 25% and 78. 28% compared with the ND group, all with statistically
significant differences (¢1=158. 692~1699. 766,all P<C0. 001). There were no statistically significant
diffe-rences in BMD measurement of L,,L, and L; by ESP at different radiation doses and with the
same reconstruction algorithm and level (1= —2. 006 ~1. 472,all P>>0. 05). At the same radiation
dose, there was no significant difference in BMD values of L., ~ L, vertebral bodies among the eight
groups of reconstructed images (F=0. 485~1. 954 ,all P>0. 05). The differences in BMD measured in
each of the 16 groups compared to the ESP true values were statistically significant (all P<Z0. 05),
with an RE range of 2.17% to 7.44%. The differences in CNR values for each vertebra among the 8
groups with the same radiation dose were statistically significant (F=47. 883~153. 983,all P<{0. 001).
Conclusion ; Different reconstruction algorithms and different levels of the same algorithm at different
radiation dose levels do not affect the accuracy of BMD measurements. The appropriate selection of re-
construction algorithm and grade can reduce patients’ radiation dose while ensuring image quality.
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