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A mágneses rezonancia diffúzió súlyozott képalkotás prediktív értéke gépi tanulással sztereotaxiás ablatív sugárterápiával kezelt alacsony- és közepes kockázatú prosztatarákos betegeknél

Aim: To investigate the predictive value of the pre-treatment diffusion parameters of diffusion-weighted MRI using artificial intelligence (AI) for PSA response in patients with low- and intermediate-risk prostate cancer (PCa) treated with stereotactic ablative radiotherapy (SABR).
Materials and methods: Retrospective evaluation was performed using pre-treatment multi-parametric MR image datasets of 40 PCa patients between 2017 and 2021. MR-based mean- and minimum apparent diffusion coefficients (ADCmean, ADCmin) were calculated for the intraprostatic dominant lesion where it was visible. Therapeutic response was assessed using prostate-specific antigen (PSA) levels. Two patient groups were created, divided by the median of the last PSA measurements. Three different prediction models, decision tree (DT), random forest (RF), and support vector machine (SVM) classiﬁers, were established. Predictive performance was assessed by the receiver operating characteristic (ROC) analysis. Spearman’s correlation and Wilcoxon’s signed-rank test were used for further statistical analysis, with a significance level of p ≤ 0.05.
Results: No biochemical relapse was detected after a median follow-up of twenty-three months (range: 3–50), with a median PSA of 0.01 ng/ml (range: 0.006–2.8) at the last examination. PSA nadir has not yet been achieved in 45% of patients. Moderate negative correlations were found between ADCmean, ADCmin, and PSA nadir values (r = -0.5678, p < 00001 and r = -0.5633, p < 0.0001). Furthermore, significant differences were observed between the pre-treatment ADCmean, ADCmin parameters, and the group averages of patients with low and high PSA nadir measurements (p < 0.0001, p < 0.0001). In prediction, the RF model outperformed the DT and SVM model by yielding area under the curves (AUC), with 0.722, 0.685, and 0.5, respectively.
Conclusion: Our findings suggest that pre-treatment MR diffusion data may predict therapeutic response using the novel approach of machine learning in PCa patients treated with SABR.



