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The Value of Multi-Slice CT Automatic
tube-current Modulation Technique Combine
Multiple Quantum Denoising Techniques
of Liver Multi-phases Contrast Enhanced
Scanning*

YUAN Zhi—dong, SHI Qiao, WANG Cheng—lin,et al., Department of Medical Imaging,
Peking University Shenzhen Hospital, Shenzhen 518036, China

[Abstract] Objective Retrospectively evaluate the value of liver multi—phases contrast
enhanced scanning with Multi—Slice CT automatic tube—current modulation(ATCM)
technique combine various quantum denoising techniques (Q01, Q02, USO) to decrease
image noise and improve image quality. Methods Consecutive 58 patients performed
liver multi—phases contrast enhanced scanning were enrolled this study. Toshiba Aquilion
16—slices CT, Tube Voltage 120kVp, gantry rotation time 0.5s/r, pitch 0.938, detector
collimation thickness 1mm X 16, image reconstruction thickness 7mm. The target image
noise level of ATCM was 10HU and the machine automatically set the tube—current in
scanning according to attenuated information of liver in scanogram, the dynamic range
of tube—current was 100 to 400mA. Reconstructed total 20 groups images of 1, 3, 5, 7,
10mm images using standard soft tissue algorithm with no filter, Q01, Q02 and USO
respectively. Measured image noise of right liver lobe at liver hilar plane, abdomenal
aorta, spleen and subcutaneous fat of front belly wall and calculated average value. Images
were divided into 3 scales(excellent, good, poor) by one CT technologist and one
radiologist with double blind method on the basis of image noise, lesion display, diagnostic
acceptability. Imm images were compared with additional three dimension post—
processing images of VR, MPR, MIP and CPR. Results Image noise increased along
with image thickness got thinner, using Q01, Q02 and USO decreased image noise in
varying degrees and improved image quality, the thinner thickness,the higher image noise
and the more degrees of noise decreasing. Image noise decreased 3.1—5.8HU, 4.5—-8.3HU
and 5.5—12.6HU by using Q01, Q02 and USO respectively. The best image quality
acquired in 10mm image thickness without QD, 7mm with QO01, 5mm and 3mm with
Q02, 1mm with USO. Conclusion Liver multi—phases contrast enhanced scanning with
Multi—Slice CT automatic tube—current modulation technique combine various quantum
denoising techniques (Q01, Q02, USO) according to image thickness can decrease image
noise and improve image quality.

[Key words] Automatic Tube—current Modulation; Quantum Denoising Technique;
Multi—Slice CT; Image Noise; Radiation Dose
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