AbstractID: 9434 Title: Simulation of intrafraction motion and overall geometrical
accuracy of a frameless intracranial radiosurgery process

Purmpse

Evaluatetheclinical acuracy of ax image-guided frameless tracranal radiosurgery sysimincluding the positioningccuracy of he
6D ExacTrac System A novd methodwasevaluated to prospectivetietemine anoptimal PTV margin

Method and Materials:

The oveall sysem icentic accuracy was ¢sed with a rigid anthropororphic phantom coratining a hidden target. dditionally, a
Rando® Phantornwas utilized for tesing the posibning uncertaingsin the 6D ExacTrac Sysemwhere flts and otations were
physicdly appied and tlen adjusted by the RokiotTable TopandExacTracSoftware. Intrafraction motionwas smulated in fve
healthy voluneersimmobilized with lead and shodkrs reénforcedtheemopadic masls. Thesubjects wes placed n atreatment
postion for 15 minutegthe maximum expeedtime between repeated isoteniocalizations)and the sixdegreeof-freedom taget
displacenentswere reordedwith high frequency byracking nfrared markers. The markers were placeda custmized piece of
thermopastic securedo the head ndependently of the imobilization mask.

Results

The hiddertarge test conirmedoverd sysemisocentric accuracy okl mm (total 3D dispacement) Thefinal accuracy of ta
rotatioral setup of theranial isocerterwas0.14 + Q09 dgrees Yaw;0.33 £ 0.17degrees Roll and-0.43 +0.08 degreesiieh. The
subgcts ehibited dff erert paterrns and rangesfdiead motdn during tle mock teatnent The total displacement vest
encompassing 95%of the postional points variedrom 0.4 to 2.9mm.

Conclusion:
Pre-plaming motion simuation with optical trackhg was &std on volunteers an@ppears proising for deemination of

paient-specific PTV magins. Further patient study is necessay andis planned. In the meantime, stgm acuracy is
sufficient for confiden clinical use with3 mm PTV margas.



