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Objectives:Daily volumetric imaging providesaccurate patientpositioning at thecost of imagingdoseandlengthenedtreatmenttime.
In orderto assessthenecessity of these imagesfor well immobili zedhead-and-neckcancerpatientsfrom a risk managementpoint-of-
view, magnitudes of set up errors corrected by TomoTherapy MVCT on a daily or weekly basisare analyzed.The impactof these
errorson thedelivered dose to thetumorandorgans-at-risk (OAR) is calculated.
Methods andmaterials: the setup errors of 6 nasal cavity and 4 nasopharyngeal cancer patientswereretrospectivelyanalyzed.Each
patient had MVCT guided daily repositioning. The new dosevolume histogram(DVH) and equivalent uniform dose(EUD) for
planning target volume(PTV) and OARswerecalculatedfor hypothetical scenarios whereno imagingguidance(IG) or weeklyimage
guidance (WIG) took place.
Results: Themean total setup error if treated without daily IG was3.6±1.0 mm, which canbereduced to 1.7±0.6mm if a WIG was
performed. The geometrical uncertainties from the absenceof imageguidanceresultedin a reductionof meanPTV EUD doseby
2.1±1.0%,which canbe reducedto 1.4±1.0%with WIG. TheEUD of OARsincreased1.8±2.0Gy or 0.8±1.3Gy withoutor with WIG
respectively.For the organ showing the most dosimetric impact from the imageguidance,the probability of having 6 or 8 Gy of
deviation was10%and2 % respectively. Theseprobabilit ieswerereducedby more thanfour fold if weeklyIG wasperformed.
Conclusions:Without daily IG, the meanpatient position uncertainty has relatively small impactson the meanPTV and OAR
dosimetry,which canbefurtherreducedapproximately by half usingweekly IG. Thefrequencyof theIG cantherefore bedetermined
by thedeviation probability function of themostcritical OAR andits limiting tolerancedose.


