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Purpose: The purposeof this study was to evaluatemanual and fiducial-based plan-to-fil m registration techniques, identify
advantagesanddisadvantagesof manualandfiducial-basedplan-to-film registrationtechniques,developa newautomatic plan-to-film
registration techniqueusing a genetic algorithm, and compare the performanceof the automaticregistrationto the manualand
fiducial-basedtechniques.

Method and Materials: Ten patient plans(4 Head & Neck and 6 Prostate) were selectedfor the IMRT plan-to-film registration
study. For eachpatient, the IMRT dosemeasurementswere obtainedin both axial and coronal planesusing radiographic film,
resulting in 20 testfilms. Dose calibration fil mswere irradiatedat thesametimeasthetestcases,andthetest caseswereprocessedat
the sametime. The calculated and measured dosedistributions wereregisteredwith oneanother usingRIT113 dosimetry software.
Manual registration was performed by visual selection of four points in common on the doseand fil m images.Fiducial-based
registration wasperformedusing the“Template”tool in RIT113 andmarks placedon thefilms prior to irradiation.An automatic plan-
to-fi lm registration geneticalgorithm wascreatedthat performs imageregistration by optimizing the best longitudinalandrotational
shifts.

Results: Of the techniques, the manual registration techniquewas inferior becauseit washighly susceptibleto inter- andintra-user
variations. The fiducial-based technique often resulted in incorrect registrationsdue to incorrect fiducial placement. Of the three
techniques evaluatedin this study, the genetic algorithm-basedregistration provided the best agreement betweencalculatedand
measureddosedistributions.

Conclusion: Fiducials should be used for an initial registration, and the automatic techniqueshouldbe used to calcuatethe spatial
offset betweentheplan and the film. Usingthesetechniquesin combination shouldimprovethetimerequiredto perform IMRT QA
anddecreasetheincidence of falsepositives.
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