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Abstract

Background: Improving segmentation accuracy in CT images of patients with breast cancer plays a crucial
role in designing effective treatment plans. This study aimed to evaluate the performance of two deep neural
network models, including a U-Net architecture and a combined U-Net with ResNet-18, in this domain.
Materials and methods: Data from 120 patients, comprising 6,890 CT slices, were annotated by expert
oncologists and used as the reference standard. These annotations included the heart, left lung, planning
target volume (PTV), gross tumor volume (GTV), background, and skin. After data preprocessing,
hyperparameters were optimized using a random search method. The models were trained and evaluated
based on various performance metrics. Results indicated that the combined model outperformed the U-Net
alone in identifying tumor volumes and sensitive structures.

Results: The Dice score reached to 60.35% for GTV and 76.94% for PTV, whereas the U-Net model
achieved 39.22% and 39.47%, respectively. These findings demonstrated that the integrated architecture
provided significant improvements in classification and detection accuracy, affirmed that combining these
architectures enhanced segmentation performance.

Conclusion: Utilizing this approach can significantly improve treatment planning processes and reduce
targeting errors. The results clearly show that the combined U-Net and ResNet-18 architecture performs
better than the U-Net alone. However, further validation with larger datasets is necessary to establish its
clinical applicability.
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