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Machine learning modeling of automatic detection of failure modes in IMRT
patient-specific QA
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Intensity-modulated radiation therapy (IMRT) is a technique of radiation
therapy with a relatively large dose uncertainty. IMRT dose verification is performed to assure that
the radiation dose is accurately irradiated. The most commonly used “ gamma analysis” method in
IMRT dose verification has a problem that it is difficult to identify the cause of the error
(failure mode). In this study, we constructed a machine learning model that uses the radiomic
features, a widely used method in extracting features from medical images, as learning data set. The
model showed high discrimination accuracy for all four analyzed IMRT failure modes. In the future,

it may be necessary to verify the accuracy of the machine learning models with actual measured data
as learning data set.
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