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Purpose: Theobjective of this study is to determinetheaccuracywith which treatmentplanningsystemscan model dose
distributionsgenerated by conventional linearacceleratorswithouttheflattening filter, andthepotential benefits.

Method and Materials: Data wascollectedon a Siemens Oncorlinearaccelerator, wheretheflatteningfilt er hasbeenremovedand
energytunedto match a standard 6 MV x-raybeambut with doseratesof 1000 MU/min. Datawasacquiredto modeland
commissionfour treatment planning systems (Philips Pinnacle,CMSXio, NomosCorvus, andSiemensKonrad). Comparisons
included:TPSmodelparameters w/ and w/o flatteningfilt er,measuredandcomputed%ddandprofiles,conventional andIMRT dose
distributionsbothvia planning and delivery measurements in phantom.

Results: Beamenergy spectrum characteristicsshowonly a modest softeningin thebeamsincebeamtuningmatchedthe filtered6
MV. Dif ferencesareseenin theoff-axisfluenceandoff-axis energysoftening:thefluenceis reducedlinearly away from thecentral
axisandtheenergyspectrum is only slightly reducedby comparison. Doseprofilesand%ddwereaccuratelymodeledto within 2%
and2mmfor all field sizes2- 40 cm. Whenapplied to IMRT treatmentplans, the model producedequivalentdosedistributionsfor
head-and-neck,CNS,andprostateplans; thenumber of monitor unitswasslightly increased(~15%)but thenumberof segmentswas
identical. Delivery timesat 1000 MU/min wereshorter (20%reduction), andtheIMRT plansdeliveredhada 30-50% reductionin the
numberof pixels showingdose-differencesbeyond 5%.

Conclusion: Treatmentplanning systemsarenot only capableof modeling thedose distributionsproducedwithout flatteningfilt ers,
theyperform superiorthanwith thefil ter present,andcanreduce common dosimetric errorsobservedin IMRT phantomstudies.
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