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The Tumor Control Probability fundion (TCP, Webb & Nahum)modelsradiationinducel cell kill and usesPois®n statisticsto

estimatethe probabiity of local cortrol. Its parametersnay be derived by correlating archived plan dataand treatment outcome
resultsof clinical trials. We will exploit the dataof a large randomzed progatetrial (68Gy against 78Gy, 600+ paients)of paients
treatedbetweentheyeas 1999 and2003. For thesepatientshe planningCT scar andorgandelineationsandthe 3D dosedistribution

asgereraedby thetreamentplanningsystemareelectronicdly avaiable.

However we haveno patientspedfic information on the location of tumor tissueinside the prostaé (ascould nowadaysbe imaged
usingMRI). Furthermore the doseabsorbedby the clonogencdls will havebeeninfluencedby errois in daily setup and by organ
motion. Although portal imageswere acquired for an off-line bony setup protocol,no in-room soft tissueimagingwas availableto

monitor organ motion. An addtional uncerainty is introducedby the fact that the primary methodof clinical follow-up is basedon

blood PSAlevels,which mears a detectedailure maynotbelocal

To descibe the intemplay betweenthe locaton of clonogencels and the varying day-to-day position of the prostate, we useMonte
Carlotreatmet plan evaluation software that was developedn-house This softwaresamplespopulationdistributionsof randomand
sysematicerrorsto smulatemary possible treamenthistories.Maximum likelihood methodsarethenappliedto deermine the most
probabke TCP model parametersa and o,. Inspired by surveys of pahdogicd speémens,the assuned densiy distribution of

clonogen cellsinside the prostateis modukted, and a body of clonagenslocatedposterioty outsidethe CTV is introducedto model
extracgpsularextension.The effectsof suchmodubtionsonthe TCP parametersandon thelikelihood of thefit is studied.

In future trials, additional imagng will increasethe amount of patientspecific data on geometic variations and cell distributions,

leadingto amoreaccuate TCP model.

The TCP paranetersthusacquiredmay be usedfor treatmentplanningpurpoes.If MRI imagingis availableto gainknowledgeabout
the location of tumor tissue inside the gland, treatmentplannng may be performed by optmizing the TCP function using a
heterogerousclonogencell distribution. By usingprobability basedoptimizaion techniques(in which the effect of geometricemrors
on the tumor cdl kill is modeled in the sameway asin the TCP fitting procedureabovg, no PTVs needto be defined, and the
optimizationprocedurecandirectly aim for thelargestexpeced TCP (for agivenexpectedrectumNTCP).

Educdional Objectives:
1. Identify source®f uncetainty when bashga TCP modelon clinical data
2. Understand method to detamine TCP parametersn thefaceof suchuncetainties
3. Understandowthes parametersmaybe usedfor treatmenplanning



