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Purpose: The objectiveof this studywasto develop a noveltool usingKernel Classificationthatcanbeused to automaticallyidentify
patientsthathave,or will have, setup issuesrequiring intervention such asre-simulation and/orre-planning.
Method and Materials: Inter-Fraction motion was retrospectively analyzedfor 43 H&N patients that were treated on a helical
tomotherapy system. For each patient, CT images wereacquired andtransferred to the tomotherapydatabasefor treatmentplanning
andimage-guidedpatientsetup.Both customaquaplastic masksanda positioning mouthpiecewere usedin 10 of the43 patients.
Results: Fifteenpatients hadgreaterthan10%weight lossduringthecourseof treatment. Six patientshada visible reductionin GTV
volume. Immobilization effectiveness decreasedasthetumorsregressedin sizeand/orthepatientslostweight. If the tumorregression
wasoccurredthentimecould bescheduledto periodically checkthemaskfit andto makea newmaskif needed.
The kernel classification technique correctly identified all 43 H&N patients as either havingnormalor problematic setupusing their
respectiveshift data sets. Classif ications were made using only the shift values from the fi rst 14 treatments.The predictive
performanceseriously degraded whendata from fewer than14 treatments wereused.However, addingmore did lit tle to improvethe
performance.
Conclusions:This study demonstratedthat thekernelregression classificationmethodwasableto correctly identify thecause behind
IGRT positioningproblemsfor H&N patients.The studyvalidated that IGRT positioningproblems causeabnormalproblem-specific
distributionsin theshift datawithout using statisticaldistribution tests. Sincethis techniqueis fully automated,it could potentiallybe
used during IGRT sessionsto help thetherapistsdecipherthefactorsthathinderpatientsetupearlyin a patient’s treatmentsothat the
properprecautionscanbe in place.


