AbstractID:6376Title: Survivingfraction (SF2)is thedominantpredictorof tumor
control probabilty (TCP)in prostde cancerpatientstreatel with IMRT anddose
egalation

Purpose To quantify the effect of radation dose escaldbn in progate cancerpatientstreated
with IMRT usng TCP mathematicalmodeling

Methods and Materials: CT treament planning in the prone position was performedin ten
patientsat HoustonVAMC usinganendaectalballoon for prostateimmobhilization. The planring
target volume included the prostategland with a 5 mm circumferential exparsion. TCP was
calculaed with the Niemierko methodof Equivalent Uniform Dose (EUD) and Munro-Gilbert
hypothesis asa functionof increasng radation doses(70-140 Gy), o/p (1.5-20), SF, (0.3-0.7) and
clonogen cel dengty (CCD, 100-10 million cellspercc).

Results: At 70 Gy andCCD of 10 million/cc, TCP> 9% for SF, of 0.3 or 0.4, 97.4%98.6% for

SE of 0.5 andlessthan 2% for SF, of 0.6 or 0.7. With dose escalation,TCP valuesabove99%

were seenat 80 Gy for SF, of 0.5and100 Gy for SF, of 0.6. For SF, of 0.7, 100 Gy resultal in

TCP abowe 99% only with lower CCD < 100@/cc while dosesof 140 Gy were requred for

higher CCD > 10 million cels/cc With doseescalationlow o/p of 1.5 increasedclonogencell

survival approximately by a factor of 1.5 to 2, whencompaedto o/p of 3, 5 ard 10, therefore,
increagng radioresistancbut atamuchsmaller sale compaedto SF..

Concludons: TCP mockling predicts that SF, is the domnant predictor of radioresistace in
prostatecarcer. Radiation dose esalaion of 100 Gy or higher may be requred for tumors with
Sk, of 0.6 or above Relatirg clinical tumar prognaostic indicatorssuch as Gleasonscore and
pretratmentPSAto SF,, o/ and CCD will allow us to idenify subsetsf paients in neeal of
higherradation dosesard aduvanttheragy thatwill maximizetreatmehoutcomes



