AbstractlD 8888Title: Novel decisionaid for IMRT treament plansgeneated usingmultiobjedive
optimizaion

Purpose:

To developthe decisionmakingcomponenbf a multiobjective IMRT optimizaton procedurdor
prostatecancerthatincorporateslisparatesourcef informationusedin clinical decison making,the
uncertan outcomesinherent in radiaion therapyandthe preferencesf the paient.

Materials and Methods:

Currently,manyIMRT plansare devdopedfor eat patientwithout indicationof which plan provides
theoptimd balancebetwesntumor controlandcomplication probability. Coupled with thetypicd
numberof objecives, planseletion is difficult. We chosea BayesianNetwoik (BN) coupkedwith a
Markov Model (MM) andutility theoryto cdculateQuality AdjustedLife Expectancy{QALE) for
IMRT treamentof prostatecancer. The BN wasconstrutedwith theadviceof experts; corditional
probailities wereobtanedfrom reseach andclinical trial publicaionsandexpertopinion. Local,
regional,anddistantcontiol were included aswerecomplicationsto bladderandrectum. The MM
relied ontransiton probabilities derived from the BN, publishedclinical trials andlife expetarncy
tables. Utilities wereobtainedrom theliterature. Plan rankingwasbasdon QALE or anyof the
componentsg.g.locd control or complications.

Resuls:

Probabilties of localand distantcontrol asafunction of diseasestae matchedoublishedvalueswell,
asdid lif e expectancies. Sensitivity analysesighlightedthe critical nodesin the network. Analysisof
outcomesversusprobaility of lymph nodeinvolvementprovideda basisfor decisiongegardingpelvic
irradiation. A BN is well -suitedto handlerigorouslyconditionalprobabilitiesandthe disparae naure
of clinical variabkes. QALE providesa methodfor rankingplansbasel on clinicaly relevantcriteria
thatincorporaesthe probabilistic naure of the outcoome

Conclusion:

A decsion aid wasconstruted using a Bayesan Networkcoupledto aMarkovModel. This resuted
in theahili ty to rankcompeing plans basel eitheron QALE or specificoutcomes.



