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Purpose: To assesstherisk of secondcancersfrom proton therapyfor a typical prostatepatientrelativeto 6-MV IMXT, taking into
accountcontributionsfrom both primary and secondary (i.e.,scatterandleakage)sourcesof radiation

Methods and Materials: A 250-MeV proton plan and a 6-MV IMXT plan wereconstructed for a typical prostatepatient using a
commercial treatment planning system.Dosesfrom theprimaryfields deliveredto organsat risk of a developinga secondcancerwere
taken from dose-volume histogramsprovidedby the planningsystem. Secondarydoses from the proton plan were determinedin a
computerized anthropomorphic phantom using a detailed Monte Carlo modelof thedouble-scatteringbeamlineat theM. D. Anderson
Proton TherapyCenter. Secondary doses from IMXT of the prostate were determined from publishedthermoluminescent detector
measurements in an anthropomorphic phantom.Secondcancerrisks wereestimatedfrom primaryandsecondarydoseson an organ-
by-organbasisusingmodified risk coefficientsfrom Report116 of NationalCouncilon RadiationProtectionandMeasurements.

Results: Protontherapy reduced risk of a secondcancerby 17% compared to IMXT. This reductionwas attributed the substantial
reduction of doseto the rectum and bladderprovided by the proton plan. Secondary dosesfrom proton therapy were smallerthan
IMXT near the field, but larger far from the field. Much of the risk for both modalitiesemanatedfrom the in-field organs, i.e., the
rectumandbladder.However,the risks from the in-field organswere considerably lower from the protonplan (0.98%) compared to
the IMXT plan (1.40%). Therisks from secondarydosesto out-of-field organsweresimilar for bothplans (1.05%and1.04% for the
protonand IMXT plans,respectively).

Conclusions:Whenconsideringprimary andsecondarydoses,proton therapycanreducethe incidenceof radiation-inducedcancers
in prostatepatientscomparedto contemporary IMXT.


