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[Abstract] Objective: To investigate the effect of different radiation doses and machine type on
the quantification of the liver-iron fraction and liver-fat fraction by using fast-kilovolt-peak switching
dual-energy CT imaging and material decomposition technique. Methods: Liver-iron mixture samples

and liver-fat mixture samples were prepared. For the liver-iron model (model A),six homogeneous liv-
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er-iron mixed samples with iron content of 50. 000,25. 000,12, 500,6. 250,3. 125 and Omg/mL. For the
liver-fat model (model B),five homogeneous liver-fat mixed samples with fat content of 1. 0,0. 6,0. 3,
0.1 and Omg/mL. MAIl samples were scanned on 256-MDCT using GSI mode with rapid tube voltage
switching between 80 ~140kVp, and with tube current 200mA,320mA, 485mA, respectively, and the
CT dose index (CTDIvol) were 4. 88,8. 21,12, 64mGy,respectively. @ The 64-MDCT (Discovery CT
750HD, GE Healthcare) was used to scan model A and model B. The tube current was 375mA and CT-
DIvol were 12. 92mGy, and the remaining scanning parameters were consistent with Revolution CT.
The standard algorithm of 1. 25mm was used to reconstruct Iron (water) and Fat (water) based mat-
ter images, respectively. After the CT scan reconstructed imaging data were processed with GSI ima-
ging analysis software package (GSI Viewer) for material decomposition and characterization. Iron
concentration (on iron-water bases) and fat concentration (on fat-water bases) measured with consist-
ent region of interests (ROIs) placed in the tube center with a diameter of 6mm and area of 28.
26mm?*. Each sample was recorded at three different regions for average and statistical analysis. One-
way ANOVA was performed on three groups of VIC and VFC in 256-MDCT scan by using SPSS 20.
0 software. The correlation between VIC and liver iron concentration (LIC),the correlation between
VFC and the liver fat concentration (LFC) was analyzed under 256-MDCT radiation dose of 12.
64mGy and 64-MDCT radiation dose of 12. 92mGy. Results;: (D In model A, there was no significant
difference in VIC between the three groups of CTDIvol,P value of ANOVA test was 0. 993. In model
B, there was no significant difference in VFC between the three groups of CTDIvol,P value of ANO-
VA test was 0. 976. There was no significant difference between the three groups of VIC and VFC
measured by different radiation doses. @Both 256-MDCT and 64-MDCT resulted good linear relation-
ship between the VIC and LLIC,and the correlation coefficient was 0. 998 (P<C0.001) and 0. 998 (P<<
0.001) ,respectively. And the linear correlation equation of model A were y=2.179x—2. 923 (y stands
for LIC, x stands for VIC,R*=0. 996) ,and y=2. 714x+16. 971 (R*=0. 996) , respectively. Both 256-
MDCT and 64-MDCT resulted good linear relationship between the VFC and LFC, and both of the
correlation coefficient was 1. 000 (P<C0. 001). The linear correlation equation of model B scanned by
256-MDCT and 64-MDCT were y=0. 064x+23. 44 (y stands for LFC, x stands for VFC,R*=0. 868),
and y=0.09x—60. 442 (R*=0. 994), respectively. Conclusion; Different radiation doses had no effect
on the iron content quantification and fat content quantification by using fast-kilovolt-peak switching
dual-energy CT imaging and material decomposition techniques. The correlation between VIC and
LIC, VFC and LFC measured by 256-MDCT and 64-MDCT was highly positive. There was no differ-
ence in the correlation between VFC and LFC,LIC and VIC of the two machine types. This study laid
a foundation for the quantification of iron and fat in liver under low dose of CT in clinic.
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