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

Purpose: To evaluatethepotential for animplantabledosimeter to be alsousedasaninternalfiducial maker. Additionally, to evaluate
the synergyof thedosimeter/fiducialcapabilities.

Method and Materials: Two implantable MOSFETdetectors(DVS®, Sicel Technologies, Inc.) wereplacedinsideanacrylic pelvic
phantom for which a wedged-field photonplan andaneight-field prostatetreatmentplanweredeveloped. For eachplan,conditions
weresimulatedsothat detectors werein their correctpositionsor slightly displacedto representpatientsetuperrorand/ororgan
motion.Dosesmeasuredby the two detectorsafter irradiation were comparedto thosecalculatedby thetreatmentplanning software.
Additionally, usinglocalization software (MarkerVision, VarianMedicalSystems)andkilovoltageimagesof eachsetup, the
displacementof thedetectorsfrom their correctlocationswascalculatedandcomparedto theinducedphysicaldisplacement.

Results: For all alignmentsanddetectorpositions,measuredand calculateddosesshowedanaveragedisagreementof 2.7%. The
detectorswereeasilyvisualizedin AP andlateralradiographs,and theinduceddetectordisplacementswere typically recognizedby
the localization software within 0.1cm,andwererecognizedwithin 0.16cm at worst.Therelationship betweenthegeometric
displacementandmeasureddose was dependent on thepositioningof thedosimeterand dosegradients.If thedetector wasplacedin a
uniform doseregionthengeometricdisplacements did not induceanydosimetricdiscrepancies.Alternately,if thedetector wasplaced
in a strongdosegradientthenevenhigh geometricaccuracyresultedin dosimetric discrepancies.

Conclusion: Theimplantable detectorfunctionedwell asboth aninternaldosimeter andasaninternalfiducial markerandthus may
beuseful asa clinical tool to localize the targetvolumeandverify dosedelivery in vivo.
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