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Thyroid nodules are highly prevalent in the general population, with ultrasonography (US) serving as the primary
imaging modality for diagnosis. However, diagnostic accuracy is often limited by operator dependency and
interobserver variability. Recent advancements in artificial intelligence (Al) have led to the development of
computer-aided diagnosis (CAD) systems, such as AmCAD-UT (AmCad Biomed, Taipei, Taiwan) and S-Detect™
(Samsung Medison Co. Ltd., Seoul, Korea), which aim to support physicians in the interpretation of thyroid US
images. This review evaluates the diagnostic performance of these Al tools compared to that of clinicians, and
examines the effect of Al assistance on physician accuracy. Although Al generally performs less accurately than
experienced radiologists, studies demonstrate that combining physician expertise with Al assistance can improve
diagnostic performance. Furthermore, the review explores the potential of self-learning, using large annotated
datasets, as complemental educational strategy for clinicians with limited access to traditional one-on-one training.
Additionally, the article highlights the importance of appropriate clinical application of Al, cautioning against
overreliance in cases where fundamental anatomical knowledge is essential. Finally, the role of Al-driven imaging
biomarkers in predicting the prognosis and molecular features of thyroid cancer is discussed, underscoring Al's
emerging potential in precision medicine.
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Table 1. Comparison of diagnostic performance between Al and doctors

Author No. of nodules Al tool Al Doctor

Reverter et al.'” 300 AmCAD-UT 0.72 0.88
Lu et al."” 234 AmCAD-UT 0.916 0.653
Han et al.'? 454 S-Detect™ 49.6 58.8
Kim et al."? 218 S-Detect™ 73.4 91.7
Wei et al.'¥ 204 S-Detect™ 77 63.7-84.8
Park et al."” 286 S-Detect™ 75.9 79.4 (IE) & 90.8 (E)
Xia et al.'® 180 S-Detect™ 67.2 82.2
Chung et al."” 165 S-Detect™ 88.5 83 (R and F) & 95.8 (E)
Szczepanek-Parulska et al.'® 133 S-Detect™ 85 75.9 (E)
Yoo et al.'? 17 S-Detect™ 84.6 90.6
Al: artificial intelligence, E: experienced, F: fellow, IE: inexperienced, R: resident
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Table 2. Comparison of diagnostic accuracy before and after learning, according to the learning method

: Participating Number of e Before learning After learning
Learning method residents T Repetitions Mode AUC AUC p value
Self-learning 8 non-radiology 3,000 1 Online 0.633 0.647 >0.05
Self-learning 18 radiology 3,000 1 Online 0.700 0.743 <0.001
Self-learning 21 IM 3,000 3 Offline 0.578 0.709 0.016
One-on-one 8 radiology 100-150 - Offline 0.701 0.735 0.0

education with an
expert radiologist

AUC: area under the curve, IM: internal medicine
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