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Purpose:A techniquefor beamangleoptimization basedon minimization of field apertureeccentricity is
introduced. A proof of conceptof this new techniqueis presented.

Methods and Materials: By selectingbeamangleswith minimal aperture eccentricitiesone canimprove
the likelihood of achievinga well optimizeddosimetryplan. A testof our hypothesis requiresa methodfor
quantifying beamapertureeccentricity. We introducea newconceptbasedon themajorandminor axesof
the beam’seyeview(BEV) projectionsof the field apertures.A coefficientof variancedefinedastheratio
of standarddeviation andmeanof the major and minor axesof aperturesfor anysetof fields utilized for
doseoptimization is definedasa way to quantify field apertureeccentricity. To proveour conceptwe rank
21 stereotactic radiosurgerytreatment plansutilizing a unified dosimetryindex(UDI) presentedin a
separatepaper. We thencorrelatethedosimetryscoresto thecoefficientof variancethatquantifiesaperture
eccentricity for theselectedsetof beamanglesutilized for doseoptimizationof therespective treatment
plans.

Results: The UDI scoresof 21radiosurgery treatment plans areplottedasa functionof corresponding
coefficientof variance(of apertureeccentricities of field setsutilizedfor doseoptimizationin eachcase).
Thecomputedlinearcorrelation coefficient value of 0.377, is high enoughto indicatethattheUDI scores
aresomewhat correlatedto CV. Thereis not a completepositive correlation (R2 valueof 1.0) betweenthe
UDI scoresandthe beam apertureeccentricity.

Conclusion: Thereis not a completepositive correlation(R2 valueof 1.0) betweentheUDI scoresandthe
beamapertureeccentricity. However, becauseother factorssuchasthe numberof beamsutilized and
planningtechniquealsoimpact thequality of the dosimetryplan, a perfect correlation is not expected.


