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Purpose: To demonstrate the potentialdosimetric advantageof an anterior proton beam for treatmentof prostatecancer patients
util izing theBraggpeakfor rectalsparing. Methodsto detecttheanteriorproton beamat depth arebeing investigatedto eliminatethe
large distal planning margin, enabling abruptdosefalloff at the anterior rectal wall ratherthan the relatively shallow falloff of the
lateralbeampenumbrawith conventionallateralbeamarrangement.

Method and Materials: 27 consecutive prostate cancerpatients treatedwith protontherapywereenrolledin a planning study to
comparestandardIMRT and bi-lateralproton treatments with a singleanterior proton beamtreatment.Dose-populationhistograms
weregeneratedcomparing targetcoverageandnormaltissuesparingof all critical structuresbetweenthetreatmentgroups.

Results:Theanteriorbeamtreatmentsignificantlysparedtheanteriorrectalwall more thantheIMRT andbilateralbeamtreatmentsat
the70 Gy (12.3%vs 19.2%and19.2%), 60 Gy (15.7%vs 23.8%and24.3%),45 Gy (19.4%vs 30.1%and29.6%), and30 Gy dose
levels(22.7%vs 39.9%and34.2%). Bladderwall dosewasgreater in theanteriorbeamtreatment thanIMRT andbilateralbeam
treatmentsat the70 Gy (14.1%vs 11.2% and12.8%),60 Gy (22.5%vs 13.7%and16.2%), 45 Gy (29.0%vs 17.9%and19.8%), and
30 Gy doselevels(32.6%vs 25.1%and23.1%). No dosewasdeliveredto thefemoral headswith theanterior beamtreatmentwhile
the IMRT andbilateraltreatmentsdelivereda mean doseof 17.0 Gy and25.1 Gy to thefemoralheadsrespectively.

Conclusion: With theimplementation of in vivo proton beamdetection,anterior proton beam treatmentof prostateis a possible
treatment alternative,sparing doseto therectumandfemoral headsat the costof a small increasein bladderdose.


