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mode
Purpose:Patient positioningrepresents oneof themost challengingproblemsin radiation therapy, especially
for somethoracic and abdominal target locations that are under the influence of respiratorymotion. To
monitor thetargetduringtreatment,we have developedanalgorithm usinga conventionalEPID in cine mode
and a prior 4DCT scan. A study basedon patient data is presented to demonstratethe feasibility of the
method.
Materials and Methods: Based on the 4DCT recorded prior to treatment,a digitally reconstructed
fluoroscopic (DRF) series is produced for eachof the treatmentfields. During the treatment,a cine EPID
acquisition is performedfor each field as it is delivered.Post-treatment,we produce an imagemask for the
individual EPID andDRF imagesbased on theMLC leaf positions.Themasksarespatiallyregistered andthe
requiredchangesareinduced sothatthetwo images haveconsistentfield shapeandsize.Following theimage
processing, the two imageseries are passedthrougha correlation algorithm that identifies the closest DRF
imagefor eachEPID image. This enablesus to associatea 4DCT predeterminedbreathingphaseto theEPID
seriesof images,hence allowing us to recoverthe tumorpositionduringthetreatmentrelativeto theplanned
position.
Results: Dependingon thenumberof acquiredEPID images pertreatment field (dependingon theprescribed
treatmentdose perfield) we wereableto recoverbetween70%(4 imagesperfield) and 91% (6 images) of the
4DCT prerecordedtumormotion.
Conclusion: Basedon a prior 4DCT anda cine EPID imagesequence takenduring the treatment, we have
developeda computationalalgorithm that enabled us to quantify the differences betweenthe tumor motion
within the 4DCT that was used to plan the dosedistribution on and the actual tumor motion during the
treatment.


