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Measuring lateral center edge angle and Sharp angle of hip joint on
X-ray films based on deep learning for diagnosing hip dysplasia
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[Abstract] Objective To investigate the value of measuring the lateral center edge (LCE) angle and Sharp angle of hip
joint on X-ray films based on deep learning for diagnosing hip dysplasia. Methods Bilateral-hip anteroposterior digital
radiographs of 384 adults were retrospectively analyzed. The key points of the acetabulum and the outline of the femur were
labeled by 2 radiologists for model training. Ten-fold cross-validation was used to obtain the prediction results, while LCE
angle and Sharp angle of bilateral hip joints were automatically measured with the program. Then LCE angle and Sharp
angle on X-ray films were manually measured by the above radiologists for diagnosing hip dysplasia and borderline
dysplasia. The manually measured and automatically measured LLCE angle and Sharp angle were compared, and the
correlations were observed. Intra-class correlation coefficient (ICC) was used to evaluate the consistency of the
measurement results. Receiver operating characteristic (ROC) curve was used to evaluate the efficacy of automatic
measurement of LCE angle and Sharp angle for diagnosing hip dysplasia. Results Totally 768 hip joints were measured.
No significant difference of the left and right LCE angle nor right Sharp angle was found between manual measured and
automatic measured results (all P>>0.05), while the manually measured left Sharp angle was smaller than automatically
measured ones ( P<C0.05). For left and right LCE angle. left and right Sharp angle. the ICC of manual measurement and
automatic measurement was 0. 944, 0.904, 0.890 and 0.887, and the r value was 0.948, 0.924, 0.910 and 0. 887,
respectively (all P<0.05). Hip dysplasia was diagnosed in 73 hips, while borderline hip dysplasia was diagnosed in 93
hips. The sensitivity and accuracy of diagnosing hip dysplasia based on automatic measurement was 87. 67 % (64/73) and
95.57% (734/768), of diagnosing borderline dysplasia was 66. 67 % (62/93) and 91.54% (703/768), respectively. The
area under the curve (AUC) of automatic measurement of LCE angle (threshold value of 25.24°) for diagnosing hip
dysplasia was 0. 928 (P<C0.05), and of Sharp angle (threshold value of 43.47°) was 0. 906 (P<C0.05). Conclusion
Automatic measurement of bilateral hip LCE angle and Sharp angle on radiographs based on deep learning could be used to
diagnose hip dysplasia.
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