AbstractlD:8131Title: ImageGuidedAdaptiveRadiation Therapyfor HeadandNed
CarcerUsingAdaptivePlanningCT Images

Purpose: The purposeof this studyis to developa practicalmethodologyfor nearred-
time patient positioning and dosiméric re-planningusng CBCT. This studyreportsour
investigationinto the potentid of usingadaptiveplanningCT (ApCT) which combires
the planningCT (pCT) andCBCT for dosimetricevaluation in the radiotherapyof head
and neck cances. Method and Materials: A Varian ClinaciX linear aceleratorwith

the on-board image (OBI) was usal to obtain CBCT images The CBCT and pCT
imagesof headandned patients wereregisteed weeklyto generateApCT imagesusing
our in-house image registrdion softwae. The registration similarity measurewas
intensitybased‘mutual information”, operatedn the “neighborhooti regon. The seach
was optimized using the “downhill simplex” algorithm. The registration registeed
intemal anatonnes on the pCT and CBCT, while the externalcontourswere extracted
from the CBCT and superimposel onto the pCT to form the ApCT. Dosedistributions
and dosevolume histograns were re-calculatedbasd on ApCT. Depending on the
results a decisioncould be made whether re-optimizationwas ne@ssay - if needd it

was performedusing the ApCT. Results It was found that the locdized rigid image
registration was satisfatory since most structuresn headand neck patientswere quite
rigid. The dosesto the respetive PTVs and critical structureswere comparedbetwesn
the initial treatnment plan and the adaptiveplansbasedon ApCT images For thosethat
failed to meetclinica criteria, the IMRT beams were re-optimized using the ApCT

images Conclusions: Re-planningwith ApCT imageswas accuratetime efficient, and
cod effective. The adual dose delivered could be acarately assesedbasedon the
ApCT, which eliminaes the potentialdosimetricerrorsresultingfrom the uncetainty in

inhomogeneitycorrectionin CBCT-basedlanning



