
AbstractID:8297Title: Doseoutsidethetreatmentvolumefollowing removal of the
flattening filter

Purpose: To evaluateout-of-field dosefrom a medical acceleratorwith theflattening-fil ter removedascomparedto with it present.

Method and Materials: A previously developed MonteCarlomodelof a Varian2100acceleratorwas usedto calculatetheout-of-
field photondosewith and withouttheflatteningfilt er present. Calculationweredonefor static fieldsof 5x5, 10x10, and15x15 cm2 at
6 and18 MV incidenton a water tank. Additionalcalculations wereconductedfor IMRT treatmentsof theprostateat 6 and18 MV
andfor a pediatric brain lesion at 6 MV. To comparethe relative out-of-field dosefrom theIMRT treatments,therisk of secondary
malignancy in thelow dose region wascalculatedfor each.

Results:For bothstatic fieldsandIMRT treatments, theout-of-field doseswerecomparableor higherwith thefilt er removedthan
with it present at locations near thetreatment field. At locationsfartherfrom thetreatmentfield, theout-of-field doseswere
substantially lowerwithout thefilter. Morereductionin theout-of-field dosewasobservedat 18 MV thanat 6 MV. For theclinical
treatments,asevaluatedby the risk of secondarymalignancies, therewas anoverallreductionin out-of-field photondoseof 10-30%
whentheflatteningfil ter was removed.

Conclusion: Thereduction in out-of-field dose from removal of theflattening filter dependson theclinical casebeingexamined,
including thetargetvolumeandthelocation of sensitive organs.Treatments involving largetargetvolumesnearsensitive organs are
likely to produceasmuch,or more,out-of-field dosewhentheflatteningfil ter is removed. However,for several commonclinical
scenarios, suchasIMRT for theprostateor a smallpediatricbrainlesion, anoverall reductionin out-of-field dosewasfoundon the
order of 10-30%.
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