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Purpose:

To simplify thetrial-and-error processof adjusting objective function parameters(e.g. weights, doselimits) in prostateIMRT planning,
we presenta feasibility studyshowing thatmachine learningfollowedby a sensitivity-driven greedysearchcanquickly and
automaticallydetermine parameters thatlead to a planmeeting theclinical requirements.

Method and Materials:

Thetraining databaseis composedof 39 planstreatedeffectively undera five-field 8640cGyprostateIMRT protocol.
For each plan,theoutput featuresincludethe clinicalparameter values, andtheinput featuresincludesimple dosestatistics resulting
from optimizing theobjective functionstarting from severalfixedparameter values. Giventhesameparameters, thesedosestatistics
varybetweenpatients,representing differentdegreesof competition betweenthePTV andOARs. We predict a new planbasedon the
3 plansin thetrainingdatabasethathavethemostsimilar inputfeatures.Starting from sucha “pre-plan”, a sensitivity-based
automaticparameter search is applied to improvetheplan’s deficiencies.

Results:

Experimentson the39-patientdataset showedthata clinically acceptableprostateIMRT plancouldbeautomaticallydetermined
within 15 iterationsof optimization (usingsimplified dosecalculations).Comparedwith theclinical groundtruth, themeanabsolute
differencesfor PTV V95, PTV Dmin, rectwall V54 and rectwall Dmaxare 1.1%,2.4%, 2.6%and0.9%, respectively.Theadjusted
plansmetDVH constraintsdefining clinical acceptabilit y andwerecomparable to manually-determinedplans.

Conclusion:

Prior knowledgegainedthroughhistorical planscanfacilitaterapid parameterselection for dose-volume-basedIMRT objectives.The
combinationof machinelearningandautomaticsensitivity-basedparametersearchingmayalsobeapplicableto othertypesof
objective functions,andhasthepotentialto easethemanualburden of IMRT planningin more complex sites.
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