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Purpose: The purposeof this studyis to developa practicalmethodologyfor nearreal-
time patientpositioning anddosimetric re-planningusing CBCT. This studyreportsour
investigationinto the potential of using adaptiveplanningCT (ApCT) which combines
the planningCT (pCT) andCBCT for dosimetricevaluation in the radiotherapyof head
and neck cancers. Method and Materials: A Varian Clinac-iX linear acceleratorwith
the on-board imager (OBI) was used to obtain CBCT images. The CBCT and pCT
imagesof headandneck patients wereregistered weeklyto generateApCT imagesusing
our in-house image registration software. The registration similarity measurewas
intensitybased“mutual information”, operatedin the“neighborhood” region. Thesearch
was optimized using the “downhill simplex” algorithm. The registration registered
internal anatomies on the pCT and CBCT, while the externalcontourswere extracted
from the CBCT and superimposed onto the pCT to form the ApCT. Dosedistributions
and dose-volume histograms were re-calculatedbased on ApCT. Depending on the
results, a decisioncould be made whether re-optimizationwas necessary - if needed it
was performedusing the ApCT. Results: It was found that the localized rigid image
registration was satisfactory since most structuresin headand neck patientswere quite
rigid. The dosesto the respective PTVs and critical structureswere comparedbetween
the initial treatment plan and the adaptiveplansbasedon ApCT images. For thosethat
failed to meet clinical criteria, the IMRT beams were re-optimized using the ApCT
images. Conclusions: Re-planningwith ApCT imageswas accurate, time efficient, and
cost effective. The actual dose delivered could be accurately assessedbasedon the
ApCT, which eliminates the potentialdosimetricerrorsresultingfrom the uncertainty in
inhomogeneitycorrectionin CBCT-basedplanning.


