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Purpose:
Evaluate thedosimetricaccuracy of synchronizedrespiratory motion with fiducial implantsusingimageguidedroboticradiosurgery anda CIRS
dynamicphantom.

Method and Materials:
TheCIRSDynamic Phantomis ananthropomorphicchestphantom that containsa mini ball cubedevicewith a tissueequivalentspherical target
at the center. The ball cube device allows the inclusion of orthogonalplacementof radiochromicfil m. The Synchrony systemcreatesa
respiratory model by synchronizing the position of LED beaconson the chestsurfacewith imagesof the fiducials containedaroundthe target.
Gafchromic film was scanned usingan EPSON1680 professional scanner with 48-bit color at a resolution of 200 dpi. The red channelwas
extractedusingImageJto acquirea 16-bit grayscale image. A doseresponsefunctionwasdeterminedto calculatedose profile acrossthefilm.

Results:
Six treatments of 30 Gy were delivered to the dynamic phantomusing multiple fiducials to track translationalmovementsthroughoutthe
treatments.Thedoseaveragealong theprofile for eachof thetreatmentsrangedfrom 28.2to 33.8± 2.1Gy with maximum doseranging from 43
to 49.6± 2.8Gy. Theprescribeddosescalculatedfrom themaximum doserangedfrom 28.5to 31.9± 1.1Gy.

Conclusion:
Since the CIRS dynamic phantomallows for nonlinear motion, it is a more realistic method than using the traditional methodwith couch
movements to test the positional accuracy of the Synchrony system. However, further experimentsinto the effect of variables(e.g.,physical
positioning alterations, dosimetrychanges)on the treatmentplan anddelivery arerequired to determine the dosimetric consistencyof tracking
with Synchrony,and perhapsmake clinical recommendationsbasedon thesemeasurements.
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