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Feasibility of fast kVp switching dual energy CT in molecular imaging:a preliminary study RONG Rong, DING Jie, WANG
Xiao-ying,et al. Department of Radiology,Peking University First Hospital, Beijing 100034, P. R. China

[ Abstract] Objective: Using dual energy CT to measure the contents of iron and silver in Fe; O, and single silver nano-
particle solutions with different concentration and to investigate the feasibility of quantitative analysis of Fe; O, and single
silver nanoparticles by dual energy CT. The results were correlated with MRI findings. Methods: Eleven Fe; O, nanoparticle
solutions and thirteen silver nanoparticle solutions in different concentration were prepared and examined by using MRI T, *
GRE sequence. Their relative signal intensities were measured. Pearson correlative analysis was calculated to find out the
relative signal intensities with that of theoretical real concentration. If significant correlation was existed, further linear re-
gression analysis would be made. Dual energy CT (Discovery CT750 HD) with gemstone spectral imaging (GSI) mode was
also used to examine the above mentioned solutions. GSI based on iron/water and iodine/ water as control, 3 levels were
chosen to measure iron and silver in these solutions. The effective Z-number and CT values of the mixed energy maps were
measured. Pearson correlation analysis and linear regression of these CT value and real theoretical concentration were calcu-
lated as well. Results; Relative signal intensity of Fe; O, nanoparticles in T; * GRE images had correlation with its real con-
centration (r=—0. 940, P<C0.01) ,and the linear regression was good (R*=0. 8836). Relative signal intensity of single sil-
ver nanoparticles in T, * GRE images had no correlation with its real concentration (r=—0.226,P=0. 457). The measured
concentration of Fe; O, nanoparticles solution by dual energy CT had correlation with that of real concentration (r=0. 682,
P<C0. 05) , with moderate linear regression relation (R* =0. 4697). Effective Z-number of Fe; O, nanoparticles had no signif-
icant correlation with its real concentration (»=0.193,P=0.57),the CT values had no correlation with its real concentra-
tion as well (r=—0. 149, P=0. 662). Measured concentration of single silver nanoparticles had correlation with its real
concentration (r=—0, 926,P<C0. 01) ,and the linear regression was good (R*=0. 8482) , the measured effective Z-number
showed significant correlation with real concentration (= 0. 934, P<(0. 01) with good linear relation (R* =0, 8643) as

well, no significant relationship between CT value and real theoretical concentration (+=0. 064, P=0. 835). Conclusion: U-
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sing MRI to analyze the concentration of Fe; O, nanoparticles is superior to CT GSI quantification, while for single silver

nanoparticle, spectral CT might have potential for application.
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