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Purpose: To investigatetheindividual andoverall contributionsof Monitor Unit andSSD roundingerrorson delivereddosefor
different treatment regions.

Method and Materials: Treatment planning computers areconfiguredto calculatetreatmentmonitor units (MUs) to at leastone
decimal place,but because the ion chambers in manylinearacceleratorscannot measureradiationto this accuracy,treatment plan
MUs areoftenroundedoff to thenearest wholenumber. Furthermore, treatment planningsystemscancalculateradiation source-skin
distances (SSDs)to mill imeteraccuracy,while theoptical distanceindicators(ODIs) on linearacceleratorsgenerally requirerounding
to thenearesthalf centimeter. Acceptable treatmentplansweregeneratedto obtain MUs andSSDsto at leastonedecimal places.
Treatment MUs andSSDsfrom theseplanswerethenroundedandput back into theplansto obtaintherealworld deliverableplans.
Theisodosedistributions andDose-Volume Histograms(DVHs) for individual andtotal contributionsof thesetwo roundingerrors
werethencompared andanalyzedfor differenttreatmentregions.

Results:Our resultsshowdistortionsof isodosedistributionsand Dose-VolumeHistograms(DVH) asa resultof thecompounded
roundingerrorsin MU calculations and ODI SSD readings.In particular, we foundthat normaltissuedoseconstraints, which
appeared to besatisfiedin theoriginalcomputerplan,couldbeexceededby up to 6% whenroundingerrorswere taken into account,
particularly in siteswith relativelyshort radiation effective path-lengths,like theheadandneck.Theeffectsof MU roundingerror
appear to begreaterthanthoseODI SSDrounding error andlesssignificant for siteswith long radiation effectivepathlengthssuch
aslung tumors.

Conclusions:This work indicatesthepotential overdoseor underdose asaresultof MU andSSDroundingerrors.


