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Purpose: Dosedistribution in headand neckIMRT plan is highly conformal andthereforesensitive to setup error. Rigid setuperror
measurements andits dosimetric effects havebeenreportedpreviously. In this study,we investigatethenon-rigid componentcaused
by the flexible bony structuresin theneck region. The purposes areto define andmeasurethe non-rigid setuperrors throughoutthe
treatment courseandto study its dosimetriceffect and marginimplications.

Method and Materials: Daily conebeam CT (CBCT) wasacquiredfor patientsreceivingHN-IMRT treatment.For eachCBCT three
regions (head,neckandshoulder) were rigidly registeredto their correspondingpart in planningCT individually. We definethenon-
rigid setup errorasthe dif ferencebetweenthemaximum andminimumof thetranslation/rotation variablesamongthreeregistrations.
A zero value indicatesa non-existentnon-rigid setuperror. To model the dosimetriceffect, we mathematically transformed helical
planning CT by keepingshoulder still , rigidly rotating head by ±10 degreesin threedirectionsanddeforming neck regionsto match
headand shoulder.Theoriginal planwasappliedto thesedeformingCTs.

Results:Thenon-rigid setup error is larger in last weekthanfirst week,also larger in secondhalf thanfirst half of treatmentcourse,
probably dueto theweight loss and the maskgetting loose. Therotationsin L-R axis (4°) andtranslationsin S-I direction (5 mm) are
larger than others.Marginsof 5 mm usedin treatmentplanning areadequatefor mostorgansto accountfor thenon-rigid setuperrors.

Conclusion: We havemeasured non-rigid setuperrorsin HN-IMRT patientsusing daily CBCTs. We foundthatrotationsin L-R axis
andtranslationsin S-I directionare dominantandthey increaseduring thetreatmentcourse.We also developeda techniqueto study
its dosimetriceffect by transforming/deforming planning CT image.


