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ABSTRACT

Objective To investigate the influence of post-reconstruction algorithm of material decomposition
(MD) images on the quantification of liver iron overload using fast-kilovolt-peak switching dual-energy
CT imaging and material decomposition technique. Methods The fresh liver tissue of 25 healthy SD
rats were prepared into homogenate, mixed with dextran and fat to make the liver iron deposition
phantom (phantom A was fat-free, phantom B was fat-contain with fat volume fraction of 7.5%
and 15%). Scanned the phantom by using a single-source DECT scanner with GSI mode, and the
tube voltage was 80 and 140kVp fast switching, the tube current was 200mA, 320mA, and 485mA,
respectively. The MD images of iron (water) and iron (fat) were reconstructed, and the virtual iron
concentration (VIC) values (VIC iron (water) and VIC iron (far)) Were recorded. The correlation between
VIC and the actual liver iron concentration (LIC) was analyzed by Spearman correlation analysis
and linear regression. Results The measurements of VIC iron (water)y VIC iron (fat) @and LIC in model A are
linearly positively correlated (all r values were 1.00, P-value were 0.00), the slope of the fitting linear
equation is (1.076 to 1.104), (1.083 to 1.100) respectively, and the intercept is (-1.193 to -1.602) and
(-10.078 to -10.762) respectively. The measurements of VIC iron (water), VIC iron (faty @nd LIC in model B are
linearly positively correlated (all r values were 1.00, P value were 0.00), the slopes of the fitting linear
equation are (1.582 to 1.721), (1.520 to 2.127) respectively, and the intercepts are (-10.509 to -13.438)
and (-15.869 to -35.677) respectively. At the same level of LIC, the VIC iron (fat) measurements are
always greater than the VIC iron (water) measurements. Conclusion The choice of different post-
reconstruction algorithm of material decomposition images, influences on the quantification of
liver iron concentration by using fast- kilovolt-peak switching dual-energy CT imaging and material
decomposition technique. The choice of iron (fat) MD images led to the overestimation of LIC.
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0(k-7k) 200 1.000 0.000 y=1.076 x —1.602 0.995 0.000 994.169
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