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Problem 



Data – open access from BraTS 2025 
Lighthouse challenge

•2 Datasets: BraTS-GLI (n=1251) and BraTS-METS (n=1296).

•Sequences: T1, T1Gd, T2, and T2-FLAIR.

•Annotation Schema: Rigid four-compartment hierarchy: NETC (Label 1), SNFH (Label 2), ET (Label 3), and RC (Label 4).



Label structure (ROIs)

Maleki N. et al. Analysis of the MICCAI Brain Tumor Segmentation -- Metastases (BraTS-METS) 2025 Lighthouse Challenge: Brain Metastasis Segmentation on Pre- and Post-treatment MRI. arXiv; 2025



Image-level preprocessing
•Spatial Unification: Conversion of heterogeneous orientations (RAS, LAS, LPS) to a unified LPS coordinate system.

•Isotropic Resampling: 1.0 mm3 resolution using B-spline for MRI and Nearest Neighbor for labels.

•Signal Homogenization: N4 Bias Field Correction followed by Z-score normalization.



Data selection/filtering

•Index Lesion Isolation: Connected Components Analysis (CCA) used to isolate the largest contiguous tumor mass.

•Resection cavity exclusions: Cases with label 4 (resection cavity) were excluded

•Thresholding: Minimum 200 mm3 active tumor core required for stable texture calculation.

•Final Cohort: 1126 GLI cases and 606 METS cases.

•Stratification: 80/20 split (Train n=1384, Test n=348), preserving class balance.



Feature extraction

https://radiomics.github.io/pyradiomics.html



Feature-level preprocessing
•Dimensionality: 1744 initial features (107 descriptors x 4 sequences x 4 ROIs + 16 interface (engineered) features.

•Domains: First-order statistics, Shape descriptors, and Second-order texture (GLCM, GLRLM, GLSZM, NGTDM, 
GLDM).

•Interface Features: Quantifying the transition zone (e.g., core-to-edema volume ratio) to study tumor-edema 
margin zone.

•Dimensionality reduction: 2 steps:
1) Correlation filter – Spearman correlation |r| > 0.95 reduced feature map to 845.
2) Recursive feature elimination cross validation (RFECV) – identified optimal feature vector (Sopt) of 107 

features



Internal validation



External validation



External validation classification results



Feature importance analysis



Heatmap analysis



Kitas semestras
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