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Introduction Objectives

Volumetric Intensity Modulated Arc Intensity Modulated The aim was to develop an innovative artificial intelligence (Al) model to predict

Therapy (VMAT) Radiation Therapy (IMRT) the result of quality assurance based on complexity indices that characterise
radiotherapy (RT) plans, without having to make the machine unavailable for
patients treatments

Current solution

%

Machine quality control

= Modulation of beam fluence during a * IMRT have significantly improved
rotation (or arc) of the accelerator arm in target compliance while sparing
order to deliver a tumoricidal dose while normal tissue
preserving healthy tissue

= |IMRT plan is very complex due to
= The multileaf collimators (MLC) must the numerous variable including
geometrically conform to the dynamic the position of the MLC, speeds,
treatment volume while the gantry rotation and beam stability
tumor is being irradiated

making arc therapy
treatment more complex

1.

Halcyon Machine

than conventional (IMRT)
treatments _ _
RapidArc Machine (VMAT) Al solution
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Results

[ VMAT IMRT

ML and DL models were trained using SAS10, BA and BM complexity indices. ML
models did not show satisfactory performance with an AUC of 0.87 and specificity and
sensitivity of 0.89 and 0.84. However, the optimized DL model showed better
performance with an AUC of 0.96 and specificity and sensitivity of 0.98 and 0.92.
Furthermore, DL model have been able to predict QA conformity in five cases of dose
difference/distance to agreement: 2.5%/2.5mm, 3%/3mm, 3%/2mm, 2%/3mm,

Al models had to be adapted regarding the tumor location which involve more or less
complex RT dosimetry plans. DHL models presented very accurate results. The DHL
model for breast cancer reduced the number of FP from 9 with ML to 0, increasing the
specificity to 97.7%. ML models were sufficient for less complex RT dosimetry plans
(Brain and Thorax tumor location).
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[ Clinical practice solution

A programming and application interface (API) has been developed so that these solutions can be easily used in clinical routine.

This solution is available to the scientific community via the following QR codes. RapidArc Machine (VMAT) Halcyon Machine (IMRT)

Conclusion

Patient-specific QA requires time on the treatment machine, during which time it is impossible to treat patients. Therefore, the objective of this study was to propose an alternative
solution for patient-specific QA that would make treatment machines more available to patients. To predict patient-specific QA compliance for treatments, we developed Al models
based on complexity indices. The results were conclusive for the VMAT in Rapid Arc machine as well as for IMRT in Halcyon machine. To implement this study in clinical routine,
APIs were developed.




