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Accuracy evaluation of non-gated coronary calcification score system on chest CT based on deep learning
technology YAN Yu-chen,HU Lei, WANG Yan,et al.Department of Radiology,Renmin Hospital of
Wuhan University, Wuhan 430060, China

[Abstract] Objective: To evaluate the accuracy of a non-gated coronary calcification scoring sys-
tem for chest CT based on deep learning (DL) technology.Methods: This study retrospectively includ-
ed 1441 middle-aged and elderly patients who underwent unenhanced non-enhanced chest CT plain
scan due to routine physical examination. The coronary artery calcification score was recorded by GE
post-processing workstation SmartScore calcification score software and non-gated chest CT intelligent
calcification score software based on deep learning. The Agatston scores obtained by these two meth-
ods mainly included TOTAL coronary artery score (TOTAL),left main coronary artery (LLM) score,
left anterior descending branch (LLAD) score,left circumflex artery (LCX) score and right coronary
artery (RCA) score.Pearson’s correlation coefficient was used to analyze the correlation between the

measured calcification scores of two measuring methods,and paired ¢t-test was also used to assess the
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statistical differences between the measured calcification scores and total calcification scores for each
branch of different manufacturers and models, and to compare the differences in calcification scores
under two different tube voltages.Intraclass correlation coefficients (ICC) was used to test the consis-
tency of the calcification integrals measured by the two methods.P<(0.05 was considered statistically
significant.Results ; Pearson correlation coefficient showed that Agatston scores of most TOTAL,LM,
LCX and RCA measured by the two groups had a good correlation (P>>0.05) ,and no statistical differ-
ence between the calcification integrals obtained by the two methods (P >>0.05),but in the LightSpeed
VCT model the difference between the RCA calcification integrals of the two groups was statistically
significant (P <C0.05). Most of the differences in CACS between the two groups at 120kVp and
100kVp were not statistically significant, but the difference in TOTAL between the two groups at
120k Vp was statistically significant in the Optima CT680 Series model (P<C0.05);1CC analysis found
that most of the calcification scores obtained by the two methods. The intra-group correlation coeffi-
cient of the total calcification score between the two methods in the six models were BrightSpeed
(1CC:0.875,95% CI:0.833~0.905), Revolution CT (ICC:0.834,95% CI:0.761~0.883),and Light-
Speed CT (ICC:0.834,95% CI:0.761~0.883),LightSpeed VCT (ICC:0.763,95% CI:0.688~0.822),
Optima CT680 Expert (1CC:0.723,95% CI;0.590~0.815), SOMATOM go. (1CC:0.967,95%CI:
0.955~0.975) ,uCT 550 (ICC:0.988,95% CI:0.984~0.991).Conclusion: The deep learning-based cal-

cification integration algorithm has high accuracy in the evaluation of coronary artery branch calcifica-

tion score under different CT models and different tube voltages.
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