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Purpose:
Thepurposeof this study wasto compareplanning anddelivery accuracyof IMRT on a
conventional linac with andwithout theflattening filter.

Method and Mater ials:
The6 MV x-ray beamof a SiemensOncorlinac wasmodified by removing the flattening filter,
enabling dose ratesof 1000 MU/min, andmodeledwithin a commercialtreatmentplanning
system.IMRT treatmentplanscreatedwith theflattening filter (F) were re-optimizedwith
equivalentsegmentsand computedfor thebeammodel without the filter (NF) on 10 clinical
head-and-neckcases.All plans(F andNF) were comparedfor equivalenceanddeliveredto
phantoms;treatmenttime anddoseagreement with planning systemwere determined.

Results:
Dosedistributionsaresimilar betweenthetwo beamlines, andclinically reasonableplanswere
createddespite theabsence of theflatteningfilter. PTV hot spots were <0.5% hotter and cold
spots were <0.5%colderfor the(NF) plan. Similarly, all other ROIs investigated werewithin 1%
for hot spotsandcold spots. On average NF plans required15% more MU, but delivered
treatments wereshorter(9 min vs 11 min). Dosimetric differencesbetweencomputedandion
chambermeasurementswere similar (-1.7%+/-1.3% - F) and (1.7%+/-1.9% - NF). Thenumber
of pixels meetinggammamapcriteriaof 3%/3mm, 5%/5mm, and7%/7mmwere statistically
equivalent(p = 0.6): [88.5%,96.8%,and 97.8% (NF)], [87.8%,96.6%, and97.9%(F)].

Conclusion:
Theplanningsystemwasable to generateequivalent plans, and measured dosedistributions in
ion chamberand fi lm show no difference betweenbeammodelswith or without theflattening
filt er. At thehigherdoserate,overall treatmenttimeswerereducedandcould beapplied to
gating andhypofractionation.
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