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Segmentation of semicircular canals in ultra-high resolution CT and
automatic measurement of morphological parameters
based on artificial intelligence
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[Abstract] Objective To observe the value of artificial intelligence (Al) for segmenting semicircular canals in the inner ear in
ultra-high resolution CT (U-HRCT) images and automatically measuring their morphological parameters. Methods A total of 100
subjects with normal left inner ear who underwent U-HRCT examinations were retrospectively enrolled, including 50 males and 50
females. An in-house developed Al segmentation model was used to segment the anterior, outer and posterior semicircular canals of
the left ear in U-HRCT images and automaticaly measure the lengths, as well as the spatial angles between each two semicircular
canals, and the results were compared with those obtained manually. Results No significant difference of the length nor angles
between each two semicircular canals was found between automatic and manual measurements (all P>>0.05). The length of
semicircular canals in males obtained automatically and manually were all larger than in females (all P<C0.05), whereas no
significant difference of the angles was detected between males and females (all P=>0.05). Conclusion Al could be used to
efficiently and accurately segment semicircular canals in U-HRCT and automatically measure their morphological parameters. The
length of semicircular canals in males were larger than in females.

[ Keywords | semicircular canals; tomography, X-ray computed; artificial intelligence; image processing, computer-
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