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Purpose: Intensitymodulatedprotontherapy (IMPT) allowsthedelivery of highly
conformaldosedistributions through the applicationof multiple,simultaneously
optimizedfields.Braggpeaksaredistributed for each field in 3D, therefore a large
numberof degreesof freedomareavailable in theoptimization process(degeneracyof
thesolution). We testedtheresponseof theclinically usedoptimizationengineto
changesin variousparameters, in orderto betterunderstand thesensitivityof IMPT to
suchchoicesandparticularly to find solutionslesssensitiveto rangeuncertainties.
Method and Materials: For 4 patientswith skull base chordomas,different planswere
calculatedby varying:i) numberandangularconfigurationof fields; ii) planning
parameters(i.e. dose-volumeconstraints) andiii) philosophyof treatment(e.g.IMPT for
wholetreatmentor asboost). All planswere optimizedto maximizetarget coverage
while adhering to dose-limits of OARs.Robustnessanalysiswasperformedby modeling
a systematicerrorof 3% in protonrange.Comparisonswereperformedthroughvisual
andquantitativeDVH analysis for targetsandOARs.
Results: 4-fields IMPT planssupplythebest target coverage,with no improvementbeing
observedusing6-fields.Changesin planning parametersinflencesomewhattarget
coverages(differencesin V95 of up to 10% in GTV). A treatment consistingof a
homogeneusplanfollowed by a secondseries IMPT boostprovidesa higher D98 (up to
5% in theCTV) and,furthermore,provides a treatmentlesssensitiveto range
uncertainties.
Conclusion: Thequality of IMPT plansis relatively independenton thenumber of fields.
V95 or D98 (but not both)can beoptimiseddependingon whetherIMPT is usedfor the
wholetreatmentor asa boostand depending on thechoiceof planningparameters.
However,a morerobusttreatment is achievedwhenIMPT planis usedasa boostonly.


