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ABSTRACT INTRODUCTION

RESULTS

Purpose: To evaluate biopsy-scale  MR-US guided prostate biopsies link localized tissue Key findings

DVH threshold robustness in HDR sampling with spatially resolved HDR dose. . . . N . o .

orostate brachytherapy under Monte * Biopsy DVH metrics are uncertainty-sensitive under millimetre-scale localization perturbations.

Carlo localization uncertainty. * Steep HDR dose gradients make biopsy dose » Monte Carlo pass probability classifies biopsy-rule pairs as confident pass, borderline, or confident fail.
assignment sensitive to millimetre-scale localization
uncertainty.  Nominal DVH margin dominates robustness; dose decorrelates along the core over ~1-1.5 cm.

Methods: Twenty-seven MR-US
guided biopsy cores from 15 HDR

* A single nominal biopsy DVH value does not describe

monotherapy patients were the probability that a threshold is robustly satisfied. Figure 1. Biopsy-scale dose context motivating probabilistic DVH QA. Biopsy cores sample steep and heterogeneous HDR dose
reconstructed as 1 mm voxelized fields; Monte Carlo localization exposes per-trial dose perturbations, nominal — MC summary bias, and uncertainty bands along
cores and propagated through Objective: Quantify biopsy DVH threshold robustness the core.
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sensitive QA metric for biopsy-scale
dosimetry. Reported 95% margins Figure 2. Probabilistic DVH threshold classification and robustness modelling. Monte Carlo pass probabilities classify biopsy-
should be interpreted as robustness » Dose and dose-gradient magnitude re-sampled for rule pairs as confident pass, borderline, or confident fail; logistic modelling relates pass probability to nominal DVH margin and
each perturbed core. estimates the nominal buffer required for 95% robustness.

plus axial tissue-deficit offset.

buffers under the stated uncertainty
model, not clinical dose DVH threshold QA
prescriptions.
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* Trialwise biopsy DVH metrics computed for D2%,
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