
AbstractID:6834Title: Can a wireless,implantableMOSFETdosimeter beused as
fiducial in imageguidedSRS?

Purpose:
Implantable MOSFET dosimeters with wireless readout (DVS, Sicel Technologies,
Morrisville, NC) areFDA approved for theprostate andcouldbeusedto providein-vivo
dosimetry in Cyberknifetreatments.

Method and Materials:
A DVS marker was placed on a programmable respiratory motion phantom and a
treatment planningCT was acquired. The DVS markerwas identified as two fiducials,
the readout being one fiducial and radio-opaquearea around the MOSFET itself as
secondfiducial. All five gold seedsembeddedin thephantomwere identified as fiducials
aswell.
Two motion paths were run with the simulator, a sinusoidal motion with 15 mm
amplitudein sup/inf anda patientmotion. Both motion pathsweretreatedwith the DVS
fiducial switchedon, and then with the fiducial switchedoff asbaseline. An image was
takenat everynon-blockedbeam.

Results:
Thesoftwarecould track bothradio-opaqueareaswithin theMOSFETas fiducials. Only
one in 35 imagesof both motion pathshad a misidentified DVS fiducial, where the
software identified a location between the radio-opaque areas as fiducial. In both
incidences, the treatment delivery software created an ESTOP. The Synchrony
correlation error for both motion paths and both fiducial tracking configurationswas
below0.3mm at all time,which is within theuncertainty of Synchronytracking.

Conclusion:
TheCyberknife software canutilize theDVS marker asanadditionalfiducial marker. No
differences betweentheSynchronytreatmentswith andwithout theDVS marker tracking
switchedon couldbeidentified.
Furtherstudiesto testthetracking capabilities of themarker if orientedat differentangles
in the axial patient plane have to be done. Use of the DVS marker alone, without
additional gold markers should be tested first in a solid phantom, and then in an
anthropomorphicphantomto simulate soft tissuerotationanddeformation.


