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Purpose: The purposeof this study was to evaluatemanual and fiducial-based planto-film registratimn techniques identify
advantagesanddisadvaragesof manualandfiducial-basd planto-film registrationtechniquesgdevelopa newautomatt plan-to-film
regstraion techniqueusing a geretic algorithm, and cormpare the performanceof the automaticregistrationto the manualand
fiducial-basedtechniqes.

Method and Materials: Ten patientplans(4 Head & Ned and 6 Prostatg were selectedfor the IMRT planto-film registration
study. For each patient,the IMRT dosemeasurementsvere obtainedin both axial and coronal planesusing radiogaphic film,
resultirg in 20testfilms. Dose calibration fil mswere irradiatedat the sametime asthe testcasesandthetest casesvereprocesed at
the sametime. The calculated and measued dosedistributions were regigeredwith one anotter using RIT113 dosimety software.
Manual registraion was peiformed by visual selecion of four points in commonon the doseard film images.Fidudal-based
regstraiion wasperformedusing the“Template”tool in RIT113 andmarks placedonthefilm s prior to irradiation.An autonatic plan-
to-film registration geneticalgorithm was createdthat perfams imageregistration by optimizing the bestlongitudinalandrotational
shifts.

Results: Of the techngues the manual registraton tectique wasinferior becauset was highly susceptibleto inter- andintrauser
variations. The fiduciatbasel technique often resulied in incarect registrationsdue to incorrect fiducial placenent Of the three
techniques evaluatedin this study, the genetc algorithmbasedregistation provided the best agreenert betweencalculatedand
measurediosedistributions.

Conclusion: Fiducials shoud be usel for aninitial registation, andthe auomatic techniqueshouldbe used to calcuatethe spatial
offset betweenthe plan and the film. Usingthesetechiquesin combiration shouldimprovethetimerequiredto perfom IMRT QA
anddecreasetheinciderce of false positives.

Conflict of Interest: Researh consutant for RIT.



