Gross patient error detection via cine
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INTRODUCTION

e Radiation therapy requires robust verification in order to prevent errors.
® EPID dosimetry can be used as an effective quality control verification.
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METHOD

Real-time verification scheme
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Gross patient error detection with 19 prostate patients. Days without any error detection This work is supported by Varian Medical Systems.

S The objective of this study is to determine if gross patient miss-alignments or even the incorrect (frame detection rate < 30%) are labeled in green; days with high risk of error detection
Frame 2 Frame 2 patient can be distinguished from in tolerance patient variations via analysis of the fluence which (frame detection rate between 30% and 70%) are labeled in » and days with error
Frame:-bry-frame . Gross error passes through the beam aperture. detection (frame detection rate > 70%) are labeled in red.
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Step 1: Predicting EPID image frames frames/sec) of EPID. Different frame-by-frame comparison methods were compared, ROC curves

e Patient data: 10 H&N and 19 prostate CTs » EPID cine dosimetry: 6MV VMAT show the best performance belong to image distance metrics.
« Prediction tool: in-house software (intrEPID) delivery with ~100 msec per frame

The results in this study show that the error detection method was able to distinguish gross patient
miss-alignment from in-tolerance levels for both 10 H&N and 19 prostate datasets. In addition, for
the prostate datasets, the methods utilized were also able to distinguish the incorrect patient
errors from the baseline.

Step 2: Per-frame analysis

Number of days

« Patient miss-alignment: 10 H&N and 19 prostate cases
o Baseline: 1-3 mm shifts and 1-3° rotations (in-tolerance)
o Gross error: 10-20 mm shifts and 10-15° rotations (out-of-tolerance) With the EPID cine mode, the gross error detection was validated using 19 prostate cases, each
case has CTs for 9-12 treatment days. There were two patients may have had gross changed (e.g. in
rectal gas) from the 1st day. For the rest, our method detected gross errors of 4/178 days.

The method for gross patient error detection was based on the cine transmission dosimetry (~10 | ‘ | fooch
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