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		Abstract

		Background: Identification of the Aortic dissection (AD) at baseline plays a crucial role in clinical practice. Non-contrast CT scans are widely available, convenient, and easy to perform. However, the detection of AD on non-contrast CT scans by radiologists is lack of sensitivity and suboptimal at present.  

Methods: A total of 452 patients underwent aortic CT angiography (CTA) were enrolled retrospectively from two medical centers in China to form an internal cohort (341 patients, 139 AD, 202 non-AD) and an external testing cohort (111 patients, 46 AD, 65 non-AD). The internal cohort was divided into the training cohort (n=238), validation cohort (n=35) and internal testing cohort (n=68). The morphologic characteristics were extracted from the aortic segmentation. A Gaussian Naive Bayes model integrating the deep-learning model score and the morphologic characteristics were built to differentiate AD from non-AD. The areas under the receiver operating characteristic curve (AUC), accuracy, sensitivity, and specificity were used to evaluate the model performance. The proposed model was also compared with the subjective assessment of radiologists. 

Findings:  After the combination of all morphologic characteristics, our proposed model significantly outperformed the deep-learning model (AUC: 0. 948 vs. 0.803 on the internal testing cohort, 0.969 vs. 0.814 on the external testing cohort, both p<0.05). The accuracy, sensitivity, and specificity of our model reached 0.897, 0.862, and 0.923 on the internal testing cohort, and 0.730, 0.978, and 0.554 on the external testing cohort, respectively. The accuracy for AD detection showed no significant difference between our model and the radiologists (all p > 0.05).  

Interpretation: The proposed model presented good performance on the AD detection on non-contrast CT scans, thus early diagnosis as well as prompt treatment would be available.

Funding Information: CAMS Innovation Fund for Medical Sciences (CIFMS); the Major International (Regional) Joint Research Project of National Natural Science Foundation of China; the National Natural Science Foundation of China; the National Key Research and Development Program of China; the China Postdoctoral Science Foundation.

Declaration of Interests: All the other authors have no conflict of interest to disclose.

Ethics Approval Statement: This study was reviewed and approved by the local clinical institutional ethics committees of the two centers involved, and informed consent was waived because of the retrospective nature of this study. 
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