
AbstractID: 7664 Title: Evaluation of an implantable dosimeter for measuring dose in
CyberKnife treatment: experimental methods and preliminary results.

Purpose: Determinetheperformance of animplantableMOSFETdosimeter(Sicel Technologies,Morrisville, NC) for hypo-
fractionatedSBRTregimensusingCyberKnife (CK) (Accuray, Inc, Sunnyvale,CA). Evaluateresponseasa functionof collimator
size,dosefractionation,anddelivery time utili zedin CK. Determine dosimeter accuracyfor CK treatmentfor variousdiseases, and
validate it for clinical implementation asanin-vivo dosimeterandasa fiducialfor CK tracking(previouslydemonstrated).
Method and Materials: A custom-madesolid waterphantom at 22°C anda liquid waterphantomat 37°C wereusedfor initial
studies.For thecollimatorstudy,dosimeterswerecalibratedat 200cGy. Measurementsweremadein solid waterandnormalizedto
the60 mm collimator. For thedoseregimen study,dosesof 700,1000, and1200cGy/fx for 5 fractionswereevaluated usinghigh-
dosecalibrateddosimeters.Dosimeterswereirradiatedin bothsolid water(roomtemperature)and liquid water(bodytemperature).
Dosimeter responseasa functionof treatment time (ranging from 30-90 minutes)wasanalyzedusing thesolid waterphantom. An
anthropomorphicbodyphantom with water-fil led dosimeter holdersat 37°C wasirradiatedusingtenpatienttreatmentplans.
Dosimeter doseswere comparedwith calculation,aswell aswith ion chamberanddiodemeasurements.
Results: Collimatorsin therangeof 25-50 mm showedminimal variation(<3%) whennormalizedto the60 mm collimator. The
dosefractionation studyshowedan averagedeviation from predicteddosesin therangeof -0.9%to 4.4%.
Conclusion: The dosimetersareaccurate,on average,to within 5% in thephantomtesting performed with CK. While results to date
are very encouraging,furtherstudy is necessaryprior to clinical implementation of this deviceasbotha CK trackingfiducial andan
in-vivo dosimeter.
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