AbstractID:7003Title: A SimpleGeometric Algorithmto Predict Optimal StartingGantry
AnglesUsing Equiangularspaed Beansfor IMRT of ProstateCaner

Purpose A fast geometricoeamangk optimization (BAO) algorithm for intensity-modulaedradiationtherapy(IMRT) wasimplementedn ten
localizal prostaé caner patientson the Radiation Theragy Oncology Group 0126protocol.

Method and Materials: Fifteen segmental IMRT plans per paient were geneatedin Pinnack® using 5 equianglar-spaed beamswith 5°
increments of the startng ganty angkes Constnt target coveragewas ensure for all plansin orderto isolatethe variationin the rectal dose
metrics asa function of startinggantryangke. A geometricBAO algorithm computedhe beamintersectionvolume (BIV) within therectumusing
5 equiargularspacedeamsasa function of starting gantryangk for comparisonto therectal V 75 Gy andV 70 Gy.

Results Thevariatiorsin redal V 75 Gy andV 70 Gy asa function of startingganty angleusing 5 equiangulaispacecbeamswerestatistically
significant (p < 0.001)with dosimdric importance.The classsdution ‘W’ paternin therectalV 75 Gy andV 70 Gy (with two sepasate minima
centerednear20° and50°) was reproducedby the 5 BIV within the recum. A strong correlaion (Pearsoris corelationcoefficient > 0.70) was
foundbetweentheredal 5 BIV and therectalV 75 Gy andV 70 Gy. The geometricBAO algorithm predictedthelocation of thetwo dosimetric
minimain rectalV 75 Gy and V 70 Gy (optimal staring gantryangle$ to within 5°.

Conclusions: This BAO methodis the first geanetic algorithm capalte of predcting an optimal IMRT dose distribution with typical
compuation times of only a few minutes.Given the clinically infeasibé computationtimes of many dosimetic BAO algorithms, this robust
geametric BIV algorithm hasthe potental to facilitatebeamangleselecton for prostatdMRT in clinical practice.



