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Introduction: Ultrasonography (US) is the standard technology to analyse palpable or mammographically identified
breast nodules. BI-RADS classification has been routinely used to select patients to core needle biopsy based on the risk
of malignancy. However, due to the low predictive positive value (PPV) of this method, most patients undergo unneces-
sary procedures. Developing models for Computer-Aided Diagnosis (CAD) may optimize breast cancer diagnosis.

Method: An exploratory analysis evaluating the utility of featuring extraction as a tool to predict malignancy from breast
images acquired by US examination. The BUSBRA dataset (1,064 unique images) was used in training / validation tasks
and the final adjusted model was tested on a local dataset (229 images: 135 benign and 44 malignant). Feature extraction
focused on the mask area and a total of 87 features was inferred using the radiomics library for Python. Logistic regres-
sion was used for feature selection (n=16). The train/validation dataset was split into a 7:3 ratio and cross validation (k=5)
was used to verify the performance of the support vector machine (SVM), random forest (RF), logistic regression (LR), and
gradient boosting decision tree (XGB) classifiers. The PPV and negative predictive values (PPV and NPV) were estimated
and the final model was tuned to optimize the NPV, thereby minimizing missing cancer cases.

Results: The model mean accuracy was 0.87+0.05 during the CV processes and the models performances were similar.
After tuning the decision threshold to optimize the NPV, the adjusted model achieved 95% NPV with 67% PPV (accu-
racy=82%). The final prediction for the test set achieves 96% NPV and 51% PPV and 98% sensitivity with the RF classifier.

Conclusion: Featuring extraction from US images is an efficient method to automate tools that discriminate the etiol-
ogy of breast nodules.
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