AbstractID:7858Title: Biological/clinicalOutcomeModelsin RT planning

The useof mathematial modek to sunmarizedclinical or biologicalendpoins with respetto the distibution of dosethroughoutan
organor tissuehasgred appea At its bed, the overall cumuative effecs of all partsof a hetengeneouslyrradiatedobjectcould be
summarizedn terms of a clinically relevarnt outtome suchas a tuma contol probabilty (TCP) or a normal tissue complication
probability (NTCP). Further,it could be anticipatedhata treatmenplanne would wantto incorpoatesuchinformationdirecty into
the optimizationof treatmenplanning paraneters.

Despitethis appeal,integrationof these conceps into mainstreantreamentplanning hasbeenslow in coming. Parameterizationf

the mocelsis concepualy simple requiring inputdataconsistng primarily of dose volumeandoutcomeinformationfrom groupsof

paients However,uncertaintiesn acamulatedtotal effective doseanddiff erentialirradiatedvolumestogeher with hetelogeneities

in biological responss can make the® deterninations difficult. At best,it hasbeenpossible to obtain broad “population” based
modelparanetersfor someorgans and tumors for “groupsof similarly-treatedpatients”. In genesdl, asusedtoday,thesemodelsare
not within themselvegi.e., without additional stratifi cation factors) “predictive” of outcomefor “individual” subjectsnor cantheir

usebegenerallyextraplatedto the treatmenbf popubtionswith techriquesthatvary greatlyfrom thoseoriginally used.

However disclaimes astde, the appea remains great,andreal progresshas beenmade. In this sessionwe will presentsomeof the
basicconceptsassocatedwith the models. Exampeswill be given asto how the modelsaccommodatehe response of different
tumor typesand so-caled sefal andparallel normaltissies. We will show how (ascumrently used)implemenation of the modelsin
evaluationor planninggenerdly first requiresreductionof a complex dosedistributon (or DVH) into an equivalent “uniform” total
(or partal) objectdose

Exampks where the biologicd modds appearto work well to desribe the responseof groupsof patients will be provided
Specificdly, the use of NTCP modéds for planningthe treatment of tumors suroundedby volume effect normal tissueswill be
demongrated,aswill the use of EUD to allow rational heerogerousirradiaton of targetvolumes.

Sometechnical details as®ciatedwith theimplementatn of biologicalmodelsinto IMRT planning systemswill be discussed Since
mathenaical structurs of biological models are nonlinear, an optimization algorithmthat can explicitly handlenonlinear objective
andconstraintfunctionsis importart. We will desribevarouswaysof incorporatingthe modelsinto optimization prodems.

This sesson will be corcludedwith a short survey of existing softwaretools that utilize the biological models for doseresponsealata
analysis planevaluationandIMRT planoptimization.

Educdional Objectives:
1. Understad thebasisandstdisticad naureof standardNTCP and TCP models.
2. Recogntedthat dosedistribuion reductbn remainsa basic componenof their implementation and undestandhow this is
accomplished.
3. Appreciattha ascurently used,mostresuls apply to “populations” of “similarly treated”patents
4.  Understad numeical issuesof implementingandusing the biologicalmodelswithin optimization systems



