AbstractID: 6974 Title: Non-rigid setup errors in HN-IMRT patients and their dosimetric
effect

Purpose: Dosedistribution in headand neckIMRT planis highly conformal andtherebre sensitive to seup error. Rigid setuperror

measurerant andits dosimetic effects havebeenreportedpreviousy. In this study,we investigatethe non-rigid componentaused
by theflexible bony structuresin the neck region The purposes areto define and measurethe nonrigid setuperrars throughoutthe

treatmet courseandto study its dosimetriceffed and marginimplications.

Method and Materials: Daily conebean CT (CBCT) wasacquiredfor patientsreceivingHN-IMRT treatmentForeachCBCT three
regons (head,neckandshouldern were rigidly registeredto their correspading partin planningCT individually. We definethe non
rigid setup errorasthe dif ferencebetweenthe maximum andminimum of the translaton/rotaton variablesamongthreeregistrations.
A zeo valueindicatesa nonexistentnorrigid setuperror. To modelthe dosimetriceffect, we mathematically transfomed helical
planning CT by keepingshoulder still, rigidly rotating head by +10 degreesn threedirectionsanddefomming neck regionsto match
headand shoulderTheorigina planwasappliedto thesedeformingCTs.

Results: The nonrigid setp enor is largerin lastweekthanfirst week,alsolargerin secondhalf thanfir st half of treatmentourse,
probaby dueto theweight loss and the maskgetting loose. Therotatonsin L-R axis (4°) andtranslationsn S| direction (5 mm) are
larger than others.Marginsof 5 mm usedin tregmentplaming areadequatdéor mostorgansto accountfor thenon-rigid setuperrors.

Conclusion: We havemeasired nonrigid setuperrorsin HN-IMRT patientsusng daily CBCTs. We foundthatrotationsin L-R axis
andtrarslationsin S-| directionare dominantandtheyincreaseluringthetreatmentourse We also developeda techngueto study
its dosimetriceffed by trangorming/deforming planning CT image.



