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Purpose:

Metal implantscancauseCT imageartifactsthatresult in inaccurate CT number
determinationlocal to themetal implant. For protontherapytreatmentplanning,CT
numbersareconverted to stoppingpowersto calculatedoseandrange,which affects the
treatmentcompensator design.We evaluated theeffectsof metalartifactsfrom titanium
surgical implants on protondosecalculationaccuracy andon rangeuncertainty.

Method and Material:

SurgicalTitaniummetalscrews anddiscsareplacedin a smallwatertubethat
wasinsertedinto a plasticHeadPhantom.Thephantomwasimaged on a GE 16 slice
scannerusing a standardHead protocol.Each imageslicewasthencarefully reviewed
andtheTitanium metalandits artifactsin adjacentareaswerecontouredusingVarian
Eclipse TPS.Protontreatment plansweregeneratedwith andwithout overwritingtheCT
numberswithin themetal artifactscontourson theplanningimage sets.Then,treatment
planswerecreatedandcomparedto each otherfor dose and rangedifferences.

Result:

Thereappearsto belessthan 2% overall dosedifferencesin thetreatment target
betweentheplanswith andwithout artifactoverwrite. There wasanincreasein proton
rangeof 3 mm for theoverwritten image set.

Conclusion:

For thecommonly used Titaniumscrews and discsin brainsurgery, theimage
artifactsappearto causeminimal (<2%)effect on dosedeliveredto thetreatment target.
Therangeuncertainty is of theorderof 3mm,which is within thedistal marginfor
passive scatteringprotonplanning.


