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Purpose: Theprimary objectiveof this study wasto developa novel tool usingKernelClassification that could beused to assist in
identifying patientswith setupissuesthatresultin unacceptablerandomandsystematic errors.

Method and Materials: Inter-Fraction motion wasretrospectively analyzedfor 30 H&N patientsthat werepositionedfor treatment
usingmegavoltageCT (MVCT) imagesacquiredon a helical tomotherapysystem. Manual adjustments, in theAP, SI, LAT andRoll
planes,weremadeto ensure correct targetalignmentfrom MVCT images acquiredon thetomotherapysystem.

Results: A total of 30 HeadandNeck patientswereMVCT imagedprior to treatmentdelivery for a total of 992 imaging sessions.
All 30 patientshada decreasein the cross-sectional volume due to a combinationof weight lossand/or tissueresponseto radiation.
Patient errorsranged form incorrect headrestto a shirt and tie that where not removedbeforetreatment. A Principal Component
Analysiswasperformedand showedthat therewasa relationshippresentbetweenthestageof thecancer,thepatient’soverallpercent
weight loss,andthemean lateral, longitudinal,andvertical shift values.

The kernel classification technique correctly identified 23 out of the 24 Head & Neck patientsas either having normal set-up or
problematic setupusing their respectiveshift datasets. Theseclassificationsweremadeusingonly the shift valuesfrom the first 14
treatments.Thepredictive performance seriously degradedwhen data from fewerthan14 treatmentswereused.

Conclusion: This study demonstratedthat the kernelregressionclassificationmethod wasableto correctlyidentify thecausebehind
IGRT positioning problemsfor individual Head& Neck patients. The studyalso validatedthe fact that IGRT positioning problems
causeabnormal problem-specific distributions in the shift data without using the complicated, and generally time-consuming,
statistical distribution tests.


