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Purpose: IMRT QA usingphantommeasurementsrequiresregistrationof a phantomCT
scanwith theoriginal treatmentplan, registrationof measureddose planes to extracted
plandata,andquantitative comparisons. To facilitate this,we havedevelopeda new
open-sourcefilm QA tool, theIMRT QualityAssurance Softwaretool (IQAS,
pronounced,I-case).

Method: IQAS wasbuilt in MATLAB with theaddition of 2D and3D gamma
calculations which werewritten in C++ andintegratedwith MATLAB.

Results: To performQA, thephantomfilm is scannedinto a FlexibleImageTransport
System (FITS) file format.That file is read into thefilm QA tool anddisplayedusing
imageinformationstoredin thefile header. Thefilm is registered to theknown pin prick
coordinates. Thecoordinatesarestoredin a phantomprofile file andtheregistrationis
doneby manuallyselecting pointson thefilm. Users can select between customoptical-
density-to-dose conversionprofilesto computedosein thefilm plane. Additional tools
provideoptions to generate plotsfor dose, changingthecolor map, or exportthefilm to a
DICOM dosefile. Theintegrationof film with the3D treatmentplanis donevia CERR
(Computation Environment for RadiotherapyResearch) which is open-sourceMATL AB
basedsoftware. Theuser registersthe3D doseto coordinatesby selectingfiducial points
on theCT scanof phantom within CERR. A rigid transformation,which is purely
translations and/or rotations, is applied to the3D data.Once3D datais transformed,tools
availablefor evaluationincludedistance-to-agreement, and 2D gammaand3D gamma
functionsbasedon newmeshalgorithmsfor adequate speed.Theresultscanbestoredin
CERRandcan laterberetrieved.

Conclusions: IQAS is a flexible open-sourcetool which providesbroad functionality
supporting 3D dosecomparisons for film QA.


