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The purpose of this work was a simulation study to evaluate the virtual monochromatic (VM) image quality of
blood vessels compared to the monochromatic image. Dual-energy images were obtained based on the linear
attenuation coefficients of five materials at 50 keV and 80 keV at low- and high-energies, respectively. A
weighting factor is required to synthesize the VM image, and the liver and bone were used as basis materials to
obtain the weighting factor. VM images were synthesized at energies ranging from 30 keV to 100 keV. Image
quality was evaluated by Contrast to noise ratio (CNR) and noise by setting calcium and contrast medium as
signals and blood as background. According to the results, the energies with the maximum CNR were 50 keV
and 60 keV for calcium and contrast medium, respectively. The energies showing the minimum noise were 70
keV, 70 keV, and 60 keV in calcium, iodine contrast medium, and blood, respectively. The VM image can
contribute to the improvement of diagnostic performance in CT examination because it can implement an image
at the optimal energy that minimize noise and maximize CNR.
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Table 1. Linear attenuation coefficients (LAC) for basis
material liver and bone in the energies range of 30 to
100 keV

Basis materials

Energy

(keV) Liver (LAC) [em™']  Bone (LAC) [em™]
30 0.4081 25570
40 0.2886 1.2843
50 0.2404 0.8051
60 02178 0.6040
70 0.2047 0.5024
80 0.1951 0.4383
90 0.1869 03901
100 0.1795 0.3499
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Fig. 1. Phantom images with liver bone, calcium,
contrast medium, and blood information.

Table 2. HU values for low- and high-energies of
phantom materials

HU values
No. Material
50 keV (Low) 80 keV (High)
1 Liver 59.41 61.89
2 Bone 2589.51 1329.72
3 Calcium 100 mg/mL 348.61 99.62
4 Todine 10 mg/mL 533.27 180.73
5 Blood 64.21 54.22
1. RESULT
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Fig. 2. Example of VM image from 30 keV to 100
keV generated by dual-energy.
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Fig. 3. (a) CNR and (b) noise in the 30 keV to
100 keV energy range.

IV. DISCUSSION
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