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[ Abstract ] Objective: To evaluate the image acquisition capability and clinical application feasibility of the Cobot-assisted
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automated scanning ultrasound robot in thyroid examination. Methods: This study retrospectively enrolled patients who underwent
thyroid examinations at Zhongshan Hospital (Xiamen), Fudan University, between August 2024 and December 2024. Each patient
sequentially received manual ultrasound scanning and automated robotic ultrasound scanning. The following parameters were
compared between the two methods: thyroid dimensions measurements, longest diameter measurements of the largest thyroid
nodule, examination duration, image quality scores, diagnostic concordance, and patient feedback via questionnaires regarding the
robotic examination. Statistical analyses were performed using SPSS software (version 31.0). The paired 7-test was used for normally
distributed continuous data, and the Wilcoxon signed-rank test was used for non-normally distributed data. The intraclass correlation
coefficient and Kappa coefficient were employed to evaluate consistency. A two-sided P value<<0.05 was considered statistically
significant. Results: All 36 patients successfully completed both examinations without adverse events. The manual and robotic
scanning groups showed high consistency in thyroid dimensions measurements and the longest diameter measurements of the largest
nodule (intraclass correlation coefficient values: 0.74-0.99). However, the robotic group required significantly longer examination
time [ (222.6 +58.9) s vs (123.3 £ 66.8) s, P<<0.05 ] compared to the manual group. The image quality score was slightly lower in
the robotic group (4.6 0.7 vs 4.9 + 0.4, P=0.001), though still relatively high. Diagnostic evaluation showed high concordance in
thyroid nodule diagnosis and classification between the manual and robotic groups (Kappa values: 0.90-1.00). Questionnaire results
indicated high patient acceptance of the robotic examination. Conclusion: The automated ultrasound scanning robot demonstrates
favorable safety profiles and a high degree of patient acceptance. For thyroid ultrasound examinations, although the robotic system
requires longer scanning compared to manual scanning, and its image quality scores are slightly lower, all image ratings remain
within a high range. More importantly, the system shows strong consistency with manual scanning in measurements of thyroid gland
dimensions, lesion characteristics, and diagnostic performance. These findings indicate significant clinical feasibility and promising
application prospects for the automated robot in reducing operator workload and standardizing thyroid screening practices.

[ Key words ] Robot; Automated scanning; Ultrasound; Thyroid; Evaluation
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Fig.1 Schematic diagram of the automated scanning ultrasound robot and its examination setup
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Tab.3 Survey on patient acceptance of the robot
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Tab.4 Comparison between manual ultrasound scanning and robotic ultrasound scanning in thyroid examination
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Tab.5 Comparison of image quality scores between manual ultrasound scanning and robotic ultrasound scanning
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Tab.6 Analysis of thyroid nodules characteristic and diagnostic consistency between manual and robotic ultrasound scanning
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