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Purpose: Theaccuracy of theSRSradiation isocenteris of critical importancesinceit directly affects thedosedistribution in patients
undergoing SRSprocedures. Thecone-basedSRSsystemon Varian’s Trilogy® linac consistsof a gantrymount anda setof 13 cones
with sizes varyingfrom 5mm-35mm.Thesystemhasa rotational isocenteraccuracyof betterthan0.5mmaccordingto manufacturer’s
specification. To evaluatethe long term stability of the SRSradiation isocenter, we analyzedits off-set basedon the datacollected
sinceJanuary2006.

Method and Materia ls: Before each SRS procedure,the radiation isocenter of the SRSsystemis checkedfrom differentgantry
angles to makesureit is within specification. A small steelball is positioned accurately at the ideal isocenterand a 12mm coneis
mountedontothegantry. Gafchromic® films arethenexposedat five angles(240o, 270o, 0o, 90o, and120o) alongthemostcommonly
used arcsin our treatmentplan. A templateof isocenteredcirclesandan EdmundOptics® magnifier arethenusedto measure theoff-
set of circular radiationfield from the center of the steel ball. This methodcan provide an accuracy of 0.1mm and a total of 23
measurements areanalyzedin this study.

Results: During the period of more than one year, the averageoff-sets of the isocenterat the 5 anglesare 0.31±0.09mm(240o),
0.27±0.06mm(270o), 0.48±0.08mm(0o), 0.21±0.07mm(90o), and 0.33±0.09mm(120o). We observedthat theyall fall within the0.5mm
specification of thesystem. We furtherobserved that theoffsetat 0 gantryangle(AP) is the largestamongthefive dueto mechanical
tilt of the gantryhead.

Conclusion: The radiation isocenter of Varian Trilogy® cone-basedSRS system is very stableand can provide sub-millimeter
accuracy requiredfor theSRSprocedures in thelong term.


