
AbstractID:6907Title: Evaluation of theperformanceof animplantabledosimeterused
in 4D-gatedradiotherapy

Purpose: To evaluatetheperformanceof animplantabledosimeterfor treatmentdeliveryanddaily dose verification for 4D-gated
radiotherapy

Method and Materials: The DVS® dosimeter from Sicel Technologies,Inc. measureddosesdeliveredto a volumein a QuasarTM

Respiratory Motion Phantom. DVS® measurementswerecompared to thePinnacle’s treatmentplanningresultsandto thosemadeby
a NIST-traceablecalibratedion chamber. Eachdosimetermeasured dosewithin thephantom’s lung equivalentmovinginsert. The
phantom wasscannedon a GE LightspeedRT-CT scannerusingthe4D respiratory gatingoption. Fromthescans, a compositeCT
data setwasbuilt andan averageGTV wasdefined within thelung equivalentmovinginsert. A treatmentplanwascreatedusing the
composite scans. Both theion chamber andDVS® wereusedto trackGTV dose. A secondplanwascreatedthatusesa gated-beam
ableto deliver radiationto the GTV during theexpiration breathing phasesonly.

Results:Both planswerecreatedto deliver 200cGyper fraction for 5 fractionsto theGTV. Thefirst planincludedanaverageGTV
that includesall thebreathing phases.TheDVS® andthe ion chamber differed up to 3% from thePinnacleaverageGTV plan.
Measurements betweenthetwo dosimetersdifferedby 2.5%. Measurements madeby the DVS® and theion chamberfor thegated-
treatment arealsocomparableto those made using thetreatmentplanwith all breathingphases.

Conclusions:Themeasurementsmadeby the DVS® dosimeter falls within thedevice’sspecifiedaccuracyof 3%. TheDose
Verification Systemprovidestheabil ity to verify that theprescribeddoseis deliveredduring4D-gatedtreatmentson a daily basis.
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