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Purpose: CurrentRTOG protocols allowing IMRT delivery for prostate cancerlimit thehot spotsuchthat<2% of thePTV volume
receives 110% of the prescription dose. The purposeof this work was to evaluatethe effect of PTV volume on this limit.
Methods& Materi als: A seriesof 6 prostate CT data sets waschosenfor varyingCTV volume. Theoriginal, clinically usedplans
werecomparedto thosegeneratedby decreasing the PTV marginsfrom our standard8mm (5mm posteriorly) to uniform 5mm and
3mm expansions. Additional plans were generatedwith a reductionin the numberof beam directionsas well as decreasedinput
constraintsfor the rectum. Our routine clinical acceptancecriteria were applied to all. All planswereevaluatedwith respectto hot
spotaswell asnumberof segments andMU.
Results: PTV reductionalone hadlittle effecton hot spot. Reducing PTV volumeandrectalinputconstraintsdecreasedthehot spot
for 3mm PTV expansionto approximately 2% while theadditional reductionin thenumberof beamdirectionsdecreasedthenumber
of segments and MU on average by 30% and 23%, respectively. A review of our initial datafor patientsimplantedwith Calypso
transpondersindicatesthat the prostatedrifts duringtreatmentby >5mm and>3 mm for 19 and103 secondsperaveragetreatment(8-
17 minutes),respectively.
Conclusions: Hot spotgeneration appearsto bea complex function of PTV volume,thenumberof beamdirections and subsequent
overlap, and thepenalties applied to nearby critical structuresduring optimization. PTV volume alonecontributes minimally for the
range of volumesin this study. It is possible to deliver a more efficient and homogeneousplan through localization and PTV
reduction and/or active tracking sincetheprostatemigratesout of thevolumesstudiedwith minimal frequency.


