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ABSTRACT

Objective To explore the application of deep learning image reconstruction in optimizing the image
quality of 100kV coronary computed tomography angiography. Methods 42 patients who underwent
coronary computed tomography angiography examination in our hospital from May 2023 to August
2023 were collected. Tube voltage of 100kV and smart tube current modulation technology (Smart
mA) were used for image acquisition, and the images were reconstructed with FBP, 50% ASIR-V, 70%
ASIR-V and deep-learning image reconstruction using different levels of noise reduction (DLIR-L,
DLIR-M, DLIR-H) after image acquisition. The CT values and SD values of the aortic root, left main
artery, left anterior descending branch, left circumflex branch, and right coronary artery were
measured in six groups of reconstructed images, and the signal-to-noise ratio (SNR) and contrast-to-
noise ratio (CNR) were calculated. The image quality was subjectively evaluated by two radiologists
with five years of working experience using a five-point scoring standard. Results The differences in
image noise (SD value), SNR values and CNR values among the six groups of reconstructed images
were statistically significant (P<0.001). As the reconstruction algorithms sequentially changing in FBP,
50% ASIR-V, 70% ASIR-V, DLIR-L, DLIR-M and DLIR-H, the SD values gradually decreased and the SNR
values gradually increased, among which the SD values of 70%ASIR-V, DLIR-L, DLIR-M and DLIR-H
reconstruction were significantly lower than that of FBP (P<0.001), while the SNR values and CNR
values were significantly higher than that of FBP (P<0.05), and the DLIR-H reconstruction algorithm
obtained the lowest SD value and the highest SNR value and CNR value.The subjective scores of the
two radiologists showed good consistency (kappa value>0.75, P value<0.001). The subjective scores of
the coronary artery using DLIR-M and DLIR-H reconstruction algorithms were significantly higher than
those of FBP, 50% ASIR-V, 70% ASIR-V, and DLIR-L (P<0.001), and the DLIR-H reconstruction algorithm
achieved the highest subjective score.Conclusion Deep-learning image reconstruction (DLIR) algorithm
could significantly reduce image noise and optimize image quality of coronary computed tomography
angiography with 100kV, with DLIR-H reconstruction achieving the best effect on optimizing image
quality of coronary computed tomography angiography.
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