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Bone densitometry measurement based on low-dose chest CT with deep learning model ZHAO Yu,
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[Abstract] Objective: To evaluate the consistency of bone mineral density (BMD) measurement
between the low-dose chest CT based deep learning model and QCT.Methods: The present retrospec-
tive study was done and analyzed using the clinical and imaging data of 1406 patients who had low-
dose chest CT screening and quantitative computed tomography (QCT) at Yijishan Hospital between
June 28,2018 and December 31,2019.The patients were divided into a test set (985 cases) and a train-
ing set (421 cases) at random.Bone segmentation models and internal tissue calibration models were
created using a deep neural network,and its efficiency was evaluated using the test set. The correlation
and consistency of the two methods were examined using the QCT results as the reference standard
and the Spearman correlation coefficient, interclass correlation coefficient,and Bland-Altman. Results:
In both the training set and the test set,the deep learning model was positively correlated with QCT
results in the training set (»=0.957, P <(0.001) and test set (r=0.955,P <C0.001).The intra-group
correlation coefficient was 0.946 in the training set and 0.945 in the test set.In the training set, the
AUC of this model was 0.986, with the sensitivity, specificity, and accuracy of 47.5%,100%, and
95.7% ,respectively.In the test set,the AUC of this model was 0.975,with the sensitivity, specificity,
and accuracy of 42.1%,100% ,and 94.8% ,respectively.Conclusion: The low-dose chest CT-based deep

learning model's estimation of bone mineral density shows good consistency and correlation with the
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outcome determined by QCT.We have so far achieved automatic and quick osteoporosis screening u-

sing LDCT.For the further optimization and validation,we will increase the patient population.
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