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TCP and NTCP variati on with the percentageof prostate
treatment fracti onsdelivered under Image Guidance

Purpose: In image guided radiotherapy, a treatment course for prostate cancer often
consists of a mix of initial IGRT and conventional3DCRT/IMRT fractions. This study
examineshow thenumber of IGRT fractionsimpactstheTCPandrectal NTCP.

Method and Material :

We simulated a standard six-field prostateXRT techniqueconsisting of a total of 76 Gy
over38 daily fractions. Dosedistribution within thepelvic region for a simulatedpatient
werecalculatedusingTheraplan® plusfor a margin of 5 and10 mm corresponding IGRT
and 3DCRT respectively. The dose distributionsfor two plans were then exportedto
Matlab 6.5for radiobiological simulation.

In the simulation, the prostate shifts weresampledfrom our shift databaseusingMonte
Carlo technique. Overall dosedistributionto CTV andRectum wasobtainedby summing
fractionaldosevoxelsover 38 fractions. A Poissonmodel coupled with linear-quadratic
model was usedto calculate TCP while Lyman model was usedto calculatethe rectal
complication.A moderate value of 3.1 Gy for βα / was applied for both prostateand
rectum.

Results: 2000treatment courses weresimulated for possible numberof IGRT fractions
from 0 to 38. TCPandNTCPwere subsequentlycalculated. Our simulationsuggests that
rectal complication is continuall y improved with the increasing IGRT fractions.
However,TCP is optimizedonly when 7-10 IGRT fractionsare applied as an adaptive
measure.
Conclusion: Thenumberof IGRT fractionsis a variablewhich can impactTCP,NTCP,
andthroughput.This simulation shows that the use of 7 imaged/repositioned fractionsas
anIGRT techniquecansafely allow doseescalation of 4 Gy to theprostate while imaging
andrepositioningall fractions can reducerectal complicationby up to 50% comparedto
treatmentwithout imageguidance.


