AbstractID: 8298 Title: Investigation into the use of a MOSFET dosimeter as an
implantable fiducial marker

Purpose: To evaluatehepotentid for animplantabledosineter to be alsousedasaninternalfiducial maker. Additionally, to evaluate
the synergyof thedosmeter/fiducialcapabilties.

Method and Materials: Two implantabke MOSFETdetector{DVS®, Sicel Technobgies Inc.) wereplacedinsideanacrylic pelvic
phartom for which awedgel-field photonplan andaneightfield prostateareatmenplanweredevdoped For eachplan, conditions
weresimulatedsothat detedors werein their correctpostionsor slightly displacedo representpatientsetuperrorand/ororgan
motion.Dosesmeasuedby the two detectorsafterirradiation were conparedto thosecalculatedby thetreatmenplanning software.
Additionally, usinglocaization software (MarkerVision, Varian Medical Sysems)andkil ovoltageimagesof eachseup, the
displacenentof thedetectordrom their correctlocaionswascalculatecandcomparedo theinducedphysicaldisplacement.

Results: For all alignmentsanddetectorpositions,measuredrd calculagd dosesshowedanaveragedisagreementf 2.7% The
detectorswereeasily visualizedin AP andlateralradiogras,and theinduceddetectordisplacementsvere typicaly recognizedby
the locdization softwae within 0.1 cm, andwererecognizedwithin 0.16 cm atworst. Therelationship betweenthe geometic
displacenentandmeasured dose was dependat on the positioning of the dosimeterand dosegradients. If thedetecor wasplacedin a
uniform doseregionthengeometricdisplacenents did not induceanydosimetricdiscrepanies.Alternately,if the dete¢or wasplaced
in astrang dosegradientthenevenhigh geometricaccuacyresuledin dosimetic discrepancies

Conclusion: Theimplantabé detectoffunctioredwell asboth aninternaldosmeter andasaninternalfiducial markerandthus may
beusdul asaclinical tool to localze the targetvolume andverify dosedeliveryin vivo.
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