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Purpose: Theconventional manual trial anderrormethod(MTEM)for generating 3DCRT
dosimetryplansfor breast irradiation is time consumingandlaborintensive,anddoesnot
alwaysleadto anoptimalplan.Thepurposeof this work is to developanautomated
optimizationtool to eliminate MTEM.

Method and Materials: A software package with GUI was developedwith Matlab to
interfacewith a commercial planningsystem(XiO, CMS). The package is capable of (1)
accepting inputs of structure contours,prescription, 3D dose mapsfor eachof 16 possible
beams (two beam angles, two beam energies,open and 60 degree wedge with anterior,
superiorandinferior wedge orientations) from XiO, (2) optimizingbeamweights to achieve
uniform target doseand dose-volume constraints for critical structures, and (3) outputting
optimizedbeamweights into XiO for final dose calculation. Thedose distributionsanddose
volume histograms generated with the package for five representative whole-breast
irradiation cases are compared with those generated from MTEM by experienced
dosimetrists.

Results: All plansgenerated by the automatedoptimizationpackageare equal to or better
than those generated by MTEM in terms of their targetdoseuniformity and normal tissue
sparing.Ratio of the uniformity index for the optimization plan andthat for the manualplan
rangedfrom 1.0 to 1.04.The averagetime for the optimizationis approximately15 minutes
on a Pentium-4 3 GHz CPU. The entire processfor generatinga plan with the automated
optimizationis aboutfour timesfasterthanMTEM with an experienceddosimetrist.

Conclusion: A computer automated packagethat is capable of generatingoptimized 3DCRT
dosimetryplanfor breast irradiationis developed. It can generateplans equal to or betterthan
thosegeneratedwith MTEM but with significantly reducedtime andeffort. Theoptimization
packageis beingimplemented in theclinic.


