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Abstract: Breast cancer stands as one of the top causes of death around the globe, making the accurate
interpretation of breast ultrasound reports vital for early diagnosis and treatment. Unfortunately, key findings in these
reports are often buried in unstructured text, complicating automated extraction. This study presents a deep
learning-based natural language processing (NLP) approach to extract breast imaging reporting and data system
(BI-RADS) categories from breast ultrasound data. We trained a recurrent neural network (RNN) model, specifically
using a BiILSTM architecture, on a dataset of reports that were manually annotated from a hospital in Saudi Arabia. Our
approach also incorporates uncertainty estimation techniques to tackle ambiguous cases and uses data augmentation to
boost model performance. The experimental results indicate that our deep learning method surpasses traditional
rule-based and machine-learning techniques, achieving impressive accuracy in classification tasks. This research plays a
significant role in automating radiology reporting, aiding clinical decision-making, and pushing forward the field of
breast cancer research.
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Figure 1 The Method Flowchart is the Entire Methodology Pipeline
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‘ The ultrasound examination of the left breast revealed a hypoechoic mass with irregular margins, |

‘ located at 2 o'clock position. The lesion measures approximately 15 mm in diameter. ‘

| No significant axillary lymphadenopathy was observed. BI-RADS category 4 was assigned, |

‘ suggesting a suspicious abnormality requiring further evaluation. ‘
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Figure 2 BART Annotation for a Brest Cancer Radiology Report
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Figure 3 Performance Comparison on NER Methods
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Figure 4 BILSTM-Based Model Architecture for BI-RADS Extraction
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Table 2 Distribution of BI-RADS Entity Categories in the Annotated Corpus
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