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Clinical value of artificial intelligence model based on key anatomical structure
detection in thyroid ultrasound standard plane recognition
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ABSTRACT Objective To explore the clinical value of artificial intelligence (Al) model based on key anatomical
structure detection in thyroid ultrasound standard plane (TUSP) recognition. Methods ~Adult TUSP and non-standard section
(N-SP) ultrasound images were selected as the research objects, including 8978 images in standard set and 1916 images in
experimental set.The standard set was further divided into a training set of 8178 images and a validation set of 800 images, for
training and verifying the ability of Al model in recognizing and classifying TUSP images.Taking the classification of ultrasound
experts as the standard, the diagnostic efficacy of junior, intermediate physicians, and Al model in identifying TUSP and
non-standard plane (N-SP) images in experimental set were compared. The cumulative time consumption and average time
consumption per image of Al model and different seniority physicians in identifying experimental set of images were compared.
Results In experimental set, the classification accuracy of Al model for transverse plane of thyroid isthmus (TPTI) , longitudinal

plane of thyroid isthmus (LPTI) , upside of the transverse plane of the left lobe of thyroid (UTPLT) , downside of the transverse
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plane of the left lobe of thyroid (DTPLT) , upside of the transverse plane of the right lobe of thyroid (UTPRT) , downside of the
transverse plane of the right lobe of thyroid (DTPRT) , longitudinal plane of the left lobe of thyroid (LPLT) , longitudinal plane of
the right lobe of thyroid (LPRT) ranged from 94.7% to 99.9%, and the classification accuracy of Al model for N-SP was 93.8%.
The AUC of the 8 TUSP and N-SP sections identified by Al model were higher than those of the primary physician, and the
differences were statistically significant (all P<0.05).The AUC of LPTI, UTPLT, DTPLT, UTPRT, DTPRT, and LPRT identified
by Al model were higher than those of intermediate physicians, and the differences were statistically significant (all P<0.05).The
AUC of TPTI, UTPRT, DTPRT, LPLT, LPRT, and N-SP identified by intermediate physicians were higher than those of junior
physicians, and the differences were statistically significant (all P<0.05). There were no statistically significant difference
between the other two comparisons. The cumulative and average time spent on image classification by Al model in the TUSP
experimental set were significantly less than those of manual recognition by different seniorty physicians.The cumulative and
average lime spent on experls recognition were less than those of intermediate and junior physicians, and the cumulative and
average time spent on image recognition by intermediate physicians were less than those of junior physicians, with statistically
significant differences (all P<0.05).Conclusion The Al model based on key anatomical structure detection has high accuracy

and efficiency for TUSP recognition, which can be used as an auxiliary method for thyroid ultrasound image quality control and

specialized training.
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