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Purpose/Objective(s): MLC tracking presents a paradigm shift in radiotherapy allowing the widespread application of real-time adaptation during treatment delivery and promising a new level of dose conformity. The first prostate cancer patient has been treated with electromagnetic

transponder-guided MLC tracking, as part of a 30 patient clinical trial to demonstrate feasibility (NCT02033343). The purpose of this work is to present the development of novel clinical processes to ensure safe delivery of this pioneering technique and lessons learned from initial patients.
Materials/Methods: The MLC tracking system consists of an electromagnetic transponder tracking signal and in-house MLC tracking software combined with VMAT delivery. Planned analysis includes fractions successfully adapted, geometric accuracy and dosimetric accuracy of delivered versus planned dose accumulation. Failure Mode and Effects Analysis (FMEA) was applied to evaluate the safety of the MLC tracking systém prior to the first treatment. The commissioning tests performed were; phantom measurements with 4D programmable motion platform utilizing previously measured prostate trajectories, system latency, coordinate systém transfer and detection of anomalous conditions. Further patient specific quality assurance tests and novel clinical processes were developed by process mapping and FMEA to ensure safe patient treatment delivery.
Results: Application of FMEA QA framework produced measurement of system latency as 230 ± 20 ms, coordinate system and scaling was correct, all anomalous situations were detected and initiated a beam hold. The planning process for MLC tracking patients contained manual steps to set the MLC carriage position and to position the jaws away from leaf ends by a “tracking margin” to allow MLC movement inside fixed jaw positions. We implemented checklists to ensure the additional processes were completed. All treatment fractions were successfully adapted and DVH’s produced to compare dose with and without tracking. The average treatment time for the dual-arc VMAT delivery was 114 ± 2 seconds. With MLC tracking there is no need for a pre-treatment couch shift or intratreatment couch corrections of observed motion, thus improving patient flow further.
Conclusions: Clinical process and QA practices for the safe clinical implementation of electromagnetic transponder-guided MLC tracking for real-time adaptation in prostate cancer VMAT have been developed and implemented. The first electromagnetic transponder-guided MLC tracking

patient has been treated as part of a 30-patient clinical trial to assess feasibility of the technique.

