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Purpose:

To incorporatepatient posiioning uncertaintesdirectly into IMRT planoptimizationthroughprobabilstic treatnent planning(PTP).
Margin-basel plannirg reaults in significart normaltissuevolumesbeingexposedo atreatment dose.PTP eliminaesexplicit
marginsand operateglirectly on the expecation valueof theintegraltreatmentoseto determinethe optimal do<e to the patientin the
presene of setupuncertairties.

Method and Materials:

Three prostatepatierts and onephantm planareoptimized using both margin-basedand PTP methods. Patientplansaredesgnedto
adhee to theRTOG0126c¢riteria. Only rancom emorsareconsidered. For themarginbasdplan,thePTV is created by expanding
the CTV by 2.1 mmto accommodat¢he 3 mm randam setupuncertainy simuated. PTP diredly utilizesthe CTV duringplan
optimization.Randomsetp uncertaintie are introduedinto the PinnaclelM RT TPSby convolvingeachbeam'sincidentfluence
with a6=3 mm Gaussian.PTPoptimizaion usesthe corvolved fluencedose. PTRs arecomparedo PTV-basedmarginplanswith
equal CTV coveraein the presanceof setuperrors. Normd structuredosesareusedto quantfy PTP andmarginbasddifferences

Results:

Both mamgin-basedandPTPplans meet33 of 42 optimization criteria. For criticd structureswhich did not meetthecriteria, PTP
showsdecreasedolumerecéving themaxmum specifieddose. PTPreducesiormaltissuevolumesreceaving the maximumdoseon
averageby 57%,while the CTV volumelossis 2.5%.PTP reduceshe CTV meandos by 0.22% PTP alo resulsin lower doesto
struduresthatmeetthe optimization criteria

Conclusion:
PTP accaunting for random patientpositioninguncetaintieswasincorporatedinto Pinnacle For equaltarget coverage, PTP resulsin
equal or lower doseso nomad structuresthan marginbasedplans.(Work suppotedby NIH PO1CA116602AndT32CA113277)
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