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Purpose: A fast, geometricbeamangle optimization (BAO) algorithm for intensity-modulatedradiationtherapy(IMRT) wasimplementedon ten
localized prostate cancer patientson theRadiation Therapy Oncology Group 0126protocol.

Method and Materials: Fifteen segmental IMRT plansper patient were generated in Pinnacle3 using 5 equiangular-spaced beams with 5°
increments of the starting gantry angles. Constant target coveragewas ensured for all plansin order to isolatethe variation in the rectaldose
metrics asa function of startinggantryangle.A geometricBAO algorithm computedthebeamintersectionvolume (BIV) within therectumusing
5 equiangular-spacedbeamsasa function of starting gantryangle for comparisonto therectal V 75 Gy andV 70Gy.

Results: Thevariations in rectal V 75 Gy andV 70 Gy asa function of startinggantry angleusing 5 equiangular-spacedbeamswerestatistically
significant (p < 0.001)with dosimetric importance.Theclasssolution ‘W’ pattern in therectalV 75 Gy andV 70 Gy (with two separate minima
centerednear20° and50°) was reproducedby the 5 BIV within the rectum. A strong correlation (Pearson’s correlationcoefficient > 0.70) was
foundbetweentherectal 5 BIV and therectalV 75 Gy andV 70 Gy. ThegeometricBAO algorithm predictedthelocation of thetwo dosimetric
minima in rectalV 75 Gy and V 70 Gy (optimal starting gantryangles) to within 5°.

Conclusions: This BAO method is the first geometric algorithm capable of predicting an optimal IMRT dose distribution with typical
computation times of only a few minutes.Given the clinically infeasible computationtimes of many dosimetric BAO algorithms, this robust
geometric BIV algorithm hasthe potential to facilitatebeamangleselection for prostateIMRT in clinical practice.


