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The application of virtual non-contrast images of energy spectrum CT combined with Al-assisted diagnosis
system in predicting the malignant probability of sub-solid pulmonary nodules CHEN Jiang-hong,
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Medical University,Beijingl00050,China

[Abstract] Objective: To evaluate the performance of visual non-contrast (VNC) images com-
bined with the deep learning (DL )-based artificial intelligence (Al)-assisted pulmonary nodule diagno-
sis system in predicting the malignant probability of pulmonary sub-solid nodules by comparing with
true non-contrast (TNC) images. Methods: A total of 86 patients with mean age of (61.33+11.66)
years who underwent surgical resection of pulmonary sub-solid nodules were enrolled in this study,in-
cluding 26 men and 60 women.The sub-solid nodules were divided into 3 groups according to the his-
topathological results.Pre-invasive lesions were classified as group A,and minimally invasive adenocar-
cinoma and invasive adenocarcinoma as group B and group C,respectively.DL.-based Al-assisted diag-
nosis system was then utilized to detect sub-solid nodules on the preoperative VNC and TNC images.
The malignant probability predictive value, CT value, and volume of the nodules were recorded.
Kruskal-Wallis H-test was used to examine the differences in TNC or VNC-derived CT values,nodule
volume,and the predicted malignant probability among these three groups.Then paired-samples Wil-

coxon test was performed to analyze the differences of these measurements and predicting values be-
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tween VNC and TNC for each group.Results: A total of 88 sub-solid nodules were resected in the en-
rolled patients,in which 27,28,and 33 cases were included in group A,B and C, respectively. All the
sub-solid nodules were detected by the Al-assisted pulmonary nodule diagnosis system on either VNC
or TNC images. The predicting malignant probability of sub-solid nodules were 74.60% +19.76%,
89.97% +8.55% and 94.25% =4 7.04% respectively on TNC images, while 70.01% =+ 23.43%,
88.20% +10.35% and 94.51% £+5.17% on VNC images for group A,B and C,respectively.Statistically
significant differences were observed in both TNC and VNC images-derived CT value,nodule volume
and the predicted malignant probability among these three groups.Of special note was no significant
difference of predicted malignant probability in each group between TNC and VNC images.Conclusion;
VNC images can replace TNC images when using Al-assisted pulmonary nodule diagnosis system to
predict the malignant probability of pulmonary sub-solid nodules.

[Key words] Deep learning; Lung tumor; Ground glass nodule; Malignant probability; Spectral

CT; Visual non-contrast images; Radiation doses
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