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[Abstract] Objective: To evaluate the effect of chest low-dose CT combined with different
strengths of TrueFidelity™ deep-learning image reconstruction (DLIR) for the display and measure-
ment of pulmonary nodules in the chest phantom. Methods: The adult male chest phantom (including
mediastinum, bronchial vascular bundles, soft tissue and skeleton) implanted with solid and ground-
glass nodules (SN and GGN) of 5mm (66mm’),8mm (268mm?®) and 10mm (523mm?’) in diameter
(volume) was scanned by CT with low dose (100kVp,40mA,CTDIy5 =0. 84mGy),and the raw data
was reconstructed with Adaptive Statistical Iterative Reconstruction-Veo (ASIR-V) and the M-
strength and H-strength of DLIR (DLIR-M and DLIR-H) at standard kernel for image reconstruc-
tion. A ROI (area of 100mm?*) was placed in lung tissue to measure the standard deviation of lung tis-
sue’s CT value,which was recorded as lung tissue noise (N, ). The CT values’ standard deviation
(SD) of 10mm SN and 10mm GGN was automatically calculated by pulmonary nodules CT image au-
xiliary detection system,which was recorded as nodule noise (Ny. ). The signal-to-noise ratio (SNR)
and contrast-to-noise ratio (CNR) of lung tissue,10mm SN and GGN,as well as the mean CT values
and volumes of all nodules and their deviations were calculated. The noise of lung tissue and all no-
dules, the sharpness of bronchial vascular bundles, and the display of solid nodules and ground glass
nodules in each group of images were subjectively assessed. Results: (D The noise of lung tissue,SN and
GGN in the DLIR-H images were all the lowest,and the SNR of lung tissue,the SNR and CNR of SN
and GGN were all the highest among the three groups (all P<C0. 05),and the noise scores of lung tis-
sue, SN and GGN were all the highest(all P<C0.001). @ There was no significant overall difference in
the mean CT value’s deviation of all SN measured in the three groups of reconstructed images (all P>
0.05); and the mean CT value’s deviation of all GGN in the three groups of images was statistically
significant (all P<Z0.001) :the mean CT value’s deviation of 10mm and 5mm GGN was less in DLIR-
M,DLIR-H than ASIR-V images (all P<C0. 001),and the difference between DLLIR-M and DLIR-H
images was not statistically significant (P>>0. 05). The mean CT value’s deviation of 8mm GGN is
smaller in ASIR-V than DLIR-M and DLIR-H images (all P<C0.001),and there is no significant over
all difference between DLIR-M and DLIR-H images (P=0.535). @ There was not significantly diffe-
rence in the volume’s deviation of SN and GGN with a diameter of 10mm and 8mm among various re-
constructed images (all P>>0. 05). There was no statistical overall difference between DLIR-M, and
ASIR-V,DLIR-H of 5mm SN (all P>>0.05),and the deviation of ASIR-V image was less than DLIR-
H (P=0. 020). The volume’s deviation of 5mm GGN was smaller on DLIR-M and DLIR-H than
ASIR-V images (all P<{0.05),but there was no statistical difference between DLIR-M and DLIR-H
images (P=0. 476). @ The overall difference of lung tissue noise subjective score among the three
groups of reconstructed images was statistically significant (H=15.58,P<C0.001),and the subjective
score of DLIR-H images was higher than ASIR-V and DLIR-M (P<C0. 05),but there was no statistical
overall difference between ASIR-V and DLIR-M (P =0. 849). There was all no significant overall
difference in the sharpness of bronchial vascular bundle and the subjective score of visibility of SN and
GGN among the three groups (all P>>0. 05). Conclusion: The measurement and display of the nodules’
CT value and volume in DLIR-M and DLIR-H images are comparable to those of ASIR-V images at
low dose,and the measurement of the mean CT value and volume for 5mm GGN is more accurate espe-
cially. It is recommended for pulmonary nodules’ low-dose screening and follow-up to combine with
deep learning reconstruction algorithms.

[Key words] Pulmonary nodule; Deep learning; Image reconstruction; Tomography, X-ray com-

puted; Image quality; Phantom research
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