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ABSTRACT

The purpose of this study was to obtain the K-edge images using a spectral CT system based on a
photon-counting detector and implement the 3D fusion imaging using the conventional and spectral CT images.
Also, we evaluated the clinical feasibility of the 3D fusion images though the quantitative analysis of image
quality. A spectral CT system based on a CdTe photon-counting detector was used to obtain K-edge images. A
pork phantom was manufactured with the six tubes including diluted iodine and gadolinium solutions. The K-edge
images were obtained by the low-energy thresholds of 35 and 52 keV for iodine and gadolinium imaging with
the X-ray spectrum, which was generated at a tube voltage of 100 kVp with a tube current of 500 u A. We
implemented 3D fusion imaging by combining the iodine and gadolinium K-edge images with the conventional
CT images. The results showed that the CNRs of the 3D fusion images were 6.76-14.9 times higher than those
of the conventional CT images. Also, the 3D fusion images was able to provide the maps of target materials.
Therefore, the technique proposed in this study can improve the quality of CT images and the diagnostic
efficiency through the additional information of target materials.
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(a) Lab-built spectral CT system

Index Density
1 3 mg/ml Gd
2 6 mg/ml Gd
3 12 mg/ml Gd
4 12 mg/ml 1
5 6 mg/ml 1
6 3 mg/ml 1

(b) Pork phantom

Fig. 1. Photographs of the lab-built spectral CT system
and pork phantom used in this study.
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Table 1. Image acquisition conditions for obtaining
conventional and spectral CT images.
Conventional Spectral CT
Todine Gadolinium
image image
Tube voltage 100 kVp
Tube current 500 A

Number of 180 projections with 2° intervals
projections
Reconstruction Ray-driven-based filtered back-projection with

the hamming filter

Energy window  0-100 keV 35-100 keV 52-100 keV
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Fig. 2. Linear attenuation coefficient curves as a
function of the incident X-ray energy for iodine,
gadolinium and muscle tissue. Energy windows for
k-edge imaging of the iodine and gadolinium.
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III. RESULT
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(a) Conventional CT image
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(c) Spectral CT image for gadolinium

Fig. 3. Reconstructed conventional and spectral CT
images.
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Fig. 4. (a, c) lodine- and gadolinium-based material
maps and (b, d) fusion images based on spectral CT.

Fig. 5. 3D material maps of (a) iodine and (b)
gadolinium implemented by 3D volume rendering.
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fusion images for (a) iodine and (b) gadolinium.
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