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[ Abstract ] Objective: To evaluate the diagnostic performance and feature recognition accuracy of ChatGPT-4V in classifying benign
and malignant breast lesions on ultrasound, compared with junior and senior physicians, and to explore its feasibility as an auxiliary
diagnostic tool. Methods: A retrospective study included patients with breast lesions from The First Hospital of Qinhuangdao between
January 2024 and June 2025. With pathological examination results as the gold standard, ChatGPT-4V, two junior physicians (3-5 years
of experience), and two senior physicians (>10 years of experience) independently interpreted ultrasound images in a blinded manner.
Sensitivity, specificity, accuracy, and area under the receiver operating characteristic curve (AUC) were recorded. The accuracy of

identifying ultrasound features, including shape, margin, echo pattern, posterior acoustic features, and calcifications, were evaluated against
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the criteria of the Breast Imaging Reporting and Data System (BI-RADS). The McNemar test was used to compare diagnostic accuracy
among different interpreters, the DeLong method was employed to compare AUC values, and decision curve analysis (DCA) was performed
to assess the net benefit across varying threshold probabilities. Results: ChatGPT-4V’s diagnostic performance was comparable to that
of junior physicians (accuracy P>0.05) but inferior to senior physicians (P<0.05). DCA showed similar net benefit to junior physicians
at low thresholds. Compared with junior physicians, ChatGPT-4V had significantly lower accuracy in identifying echo pattern (P=0.012)
and posterior features (P=0.018), with no statistical difference in calcification recognition (P=1.000). Compared with senior physicians,
ChatGPT-4V showed significantly insufficient accuracy in recognizing all ultrasound features, including shape, margin, echo pattern,
posterior features, and calcification (£<0.05). ChatGPT-4V misdiagnosed 24 cases (16.0%), with malignant-to-benign errors often linked
to smooth margins and benign-to-malignant errors to irregular shapes. Conclusion: ChatGPT-4V demonstrates diagnostic performance

close to junior physicians, making it a potential auxiliary tool for breast ultrasound screening in primary care. However, its limitations

in complex feature recognition require improvement through targeted optimization to enhance clinical utility.
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Tab.1 Pathological distribution of 150 patients with breast lesions
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Fig.1 Flow chart of the study
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Tab.2 Diagnostic performance of ChatGPT-4V and physicians in differentiating benign and malignant breast lesions on ultrasound

PR TN IS4 Tt
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0 ./ /0
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AR B 89.3 (80.6~95.0) 92.0 (83.8~96.9) 90.7 (84.8~94.9) 90.5 90 0.86 0.025
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Fig.2 ROC curves (A) and DCA curves (B) of ChatGPT-4V and ultrasound physicians in diagnosing benign and malignant breast lesions
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Tab.3 Comparison of accuracy in identifying features of breast ultrasound lesions between ChatGPT-4V and physicians
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i ChatGPT4V TEAF VBT R VR Pl Pl
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Tab.4 Analysis of misdiagnosed cases by ChatGPT-4V in differentiating benign and malignant breast lesions on ultrasound
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Fig.3 Example images interpreted by ChatGPT-4V
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