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Purpose:
To developthedecisionmakingcomponentof a multiobjective IMRT optimization procedurefor
prostatecancerthatincorporatesdisparatesourcesof informationusedin clinical decision making,the
uncertain outcomesinherent in radiation therapyandthepreferencesof thepatient.
Materials and Methods:
Currently,manyIMRT plansare developedfor each patientwithout indicationof which plan provides
theoptimal balancebetweentumor controlandcomplicationprobability. Coupled with thetypical
numberof objectives,planselection is difficult. We chosea BayesianNetwork (BN) coupledwith a
Markov Model (MM) andutility theoryto calculateQualityAdjustedLife Expectancy(QALE) for
IMRT treatmentof prostatecancer. TheBN wasconstructedwith theadviceof experts; conditional
probabilities wereobtainedfrom research andclinical trial publicationsandexpertopinion. Local,
regional,anddistantcontrol were included aswerecomplicationsto bladderandrectum. The MM
relied on transition probabilities derived from theBN, publishedclinical trials andlife expectancy
tables. Util ities wereobtainedfrom theliterature. Plan rankingwasbasedon QALE or anyof the
components,e.g.local control or complications.
Results:
Probabilitiesof localand distantcontrol asa function of diseasestate matchedpublishedvalueswell,
asdid lif e expectancies.Sensitivity analyseshighlightedthecritical nodesin thenetwork. Analysisof
outcomesversusprobability of lymph nodeinvolvementprovideda basisfor decisionsregardingpelvic
irradiation. A BN is well -suitedto handlerigorouslyconditionalprobabilitiesandthedisparate nature
of clinical variables. QALE providesa methodfor rankingplansbased on clinicall y relevantcriteria
that incorporatestheprobabilistic natureof theoutcome.
Conclusion:
A decision aid wasconstructed using a Bayesian Networkcoupledto a MarkovModel. This resulted
in theabili ty to rankcompeting plans based eitheron QALE or specificoutcomes.


