Neoadjuvant Chemoradiotherapy Response Prediction Using MRI-based Machine Learning Texture Analysis in Rectal Cancer Patients
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Abstract 
Radiomics can be used as noninvasive biomarker for prediction of response to therapy. The main aim of this study was to evaluate the association of MRI texture features of LARC with nCRT response and the effect of Laplacian of Gaussian (LoG) filter and feature selection algorithm in prediction process improvement. All patients underwent MRI one week before nCRT with 3T clinical scanner and then received concurrent nCRT. For each patient, Intensity, shape and texture based features were derived from MRI images without preprocessing and with LoG filter using the IBEX software. We identify responder from a non-responder group by using 9 machine learning classifiers. Then, effect of preprocessing LoG filters with 0.5, 1 and 1.5 value on these classification algorithms performance is investigated. Eventually, classification algorithm’s result compared in different feature selection methods. 67 patients with LARC were included in the study. Patients' nCRT responses included 11 patients with Grade 0, 19 with Grade 1, 26 with Grade 2, and 11 with Grade 3 according to AJCC/CAP pathologic grading. In without preprocessing MR Images, the best performance was for Ada boost classifier (AUC= 74.8) with T2W MR Images. In T1W MR Images, the best performance was for aba boost classifier (AUC= 78.1) with σ= 1 preprocessing LoG filter. In T2W MR Images, the best performance was for naive Bayesian network classifier (AUC= 85.1) with σ= 0.5 preprocessing LoG filter.  Also, performance of machine learning models with CfsSubsetEval (CF SUB E) feature selection algorithm was better than others.  Machine learning can be used as a response predictor model in LARC patients, but its performance should be improved. Preprocessing LoG filter can improve the machine learning methods performance and at the end, effect of feature selection algorithm on model’s performance is clear.
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