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Gamma knife radiosurgery (GKRS) is commonly employed in patients with brain metastases, but the predictions of patient outcomes after hypofractionated treatment for large brain tumors (diameter >3 cm) are inaccurate. The purpose of this study was to predict the outcomes after hypofractionated GKRS (hfGKRS) for mask-based treatment of large brain metastases using an artificial neural network (ANN). ANN approaches feature engineering and model optimization to find the most accurate prediction of large brain tumor outcomes. From the 28 patients treated with magnetic resonance imaging (MRI) before hfGKRS, 40 large brain lesions with 15 features were included for analysis in the randomized training sets, and 18 brain lesions were included in the test sets. We used to follow up MRI for label data to visualize the data 3 months after hfGKRS treatment. The highest accuracy was 80% and 75% each of multi-layer perceptron (MLP) and single-layer perceptron (SLP), respectively. This MLP could provide the best possible prediction of hfGKRS outcomes and could be applied to protocol for further development for medical care. These results suggest that ANNs are useful models for predicting hfGKRS outcomes in large brain metastasis. We also demonstrated that daily hfGKRS showed highly local control rates in brain metastasis.  
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