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Abstract

Breast cancer is one of the most common malignant tumors among women worldwide, and its
incidence rate is increasing year by year, exerting tremendous pressure on the global public health
system. With the advancement of medical imaging technology, especially the improvement of ultra-
sound imaging technology, minimally invasive rotary resection of breast tumors under ultrasound
guidance has gradually become an important treatment method, and is widely used due to its small
trauma and quick recovery. However, the current surgical methods still rely on the experience of
surgeons, resulting in insufficient tumor localization accuracy. Especially during the surgical process,
the real-time localization and resection of tumors still face significant challenges. To address this
issue, this study proposes an intelligent ultrasound tumor detection model based on breast rotary
resection, combining deep learning and image processing algorithms, aiming to significantly enhance
the accuracy of tumor detection. In this paper, surgical videos of 167 patients were collected and 4020
ultrasound images of breast tumors were extracted. Two deep learning models, YOLOv8 and Faster
R-CNN, were used for training and comparison to evaluate their performance in terms of detection
speed and accuracy. The experimental results show that YOLOvS is significantly superior to Faster
R-CNN in detection speed, and its accuracy rate reaches 0.9902, which is significantly higher than
0.9694 of Faster R-CNN. This model can effectively assist surgeons in precise tumor location and
resection, improving intraoperative accuracy and efficiency, and has broad promotion prospects
and clinical application potential.
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Figure 1. YOLOv8 workflow
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Figure 2. Faster R-CNN workflow
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Figure 3. Training loss curve of the YOLOv8 tumor detection model
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Figure 4. Validation loss curve of the YOLOv8 tumor detection model
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Figure 5. Training loss curve of the faster R-CNN tumor detection model
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Figure 6. Validation loss curve of the faster R-CNN tumor detection model
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Figure 7. Visualization of tumor detection results
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