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Quantification of the liver-iron concentration using fast-kilovolt-peak switching dual-energy X-ray CT
combined with material decomposition method: a vitro experimental study XIE Ting-ting, LIU Long-
ping, SHAN Hui-ming,et al.

[Abstract] Objective: To evaluate the feasibility and accuracy of using fast-kilovolt-peak switc-
hing dual-energy CT combined with material decomposition method for quantification of liver iron con-
tent. Methods: Six homogeneous liver-iron mixed samples with iron concentration (LIC) of 50. 000,
25.000,12.500,6.250,3.125,1. 563 and Omg/ml were prepared. All samples were scanned at a dua-
lenergy CT scanner using GSI mode,rapid tube voltage switching between 80 and 140kVp,and three
groups of tube current (200,320 and 485mA respectively). Imaging data were processed with GSI ima-
ging analysis software package (GSI Viewer) for material decomposition and characterization. Virtual
Iron concentration (VIC) on iron-water bases images was measured with consistent regions of interest
(ROIs) placed in the tube center with a diameter of 6 mm and area of 28. 26mm?*. Each sample was
measured at three different slices for average and statistical analysis. The difference of virtual iron con-
centration (VIC) among the three groups was analyzed by one-way ANOVA. A linear regression anal-
ysis was performed to analyze the relationship between VIC and the actual iron concentration (LIC).
Results: There was no significant difference in VICs among the three groups using different tube cur-
rent (P=0.999,F=0. 001). The liver-iron model showed good linear relation between VIC and LIC
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under tube current of 200,320 and 485mA (all »=0.998,P=0.000),and the corresponding linear cor-
relation equation under tube current of 200,320 and 485mA was y=1.076x—1. 602 (R*=0.995,P=
0.000,F=994.169),y=1.104x—1.193 (R*=0.995,P=0.000,F=969.015) and y=1.089x—1. 461
(R*=0.996,P=0.000,F=1112.086) ,respectively. Conclusion; The fast-kilovolt-peak switching dual-

energy CT and material decomposition techniques can be used for quantitative evaluation of different

degrees of liver iron overlay, thus can provide important informations for clinical noninvasive assess-

ment of iron deposition severity and therapeutic effect.
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