AbstractID: 8444 Title: Respiratory-gated Radiation Therapy for the Liver: A 5-patient
Study

Purpose: To investigatethe feadbility andaccuracyof using a combiration of internaland externalfiducials for respiratory-gated
imageguidedradioheray of liver tumars with commercialy-available systems.

Method and Materials: Five paients were errolled in the study. Patents were treatedon either a 2100EX or Trilogy linear
acceleator (Varian Medcal Systems).Respirationwas tracked and the beamwas gatedusing the RPM system(Varian). Radic

opaqiefiducialsimplarted adjacento theliver tumorwereusedfor daily online setup usingnonsimultaneousrthogonalelectronic
portalor kV imagesandISOLOC software(MedTec).Thethresold for couchshifts was 2 mm, while therespiatorygatewassetat 1

mm. The accuracyof respratory-gaed treatmet using an extenal fiducial was verified offline using cine modeimagesacquired
duringtreatment.

Results: Therangeof tumor motion wasbetwesn 8.0 mm and44.3mm in the supereinferior (Sl) direction,which is the dominant
direction of motion due to regiraton. For all paients, interfractionalvariation, a measureof setup uncetainty, was0.3+ 2.3 mm

(10) in the Sl diredion. Theintrafracional variaion, ameasuref theprecisbn of gating,wasfoundto be+1.0 mm (10). Theaverage
duty cycle variedbetweernl8% and 28%.

Conclusion: Respiratorygating with either EPID or kV imaging using readily avalable and affordableinfrastucturalelementscan
provide accurag, reprodudble, and verifiable meansto deliver predsion radiotherapyto liver tumors. Daily analysis of the cine
images is aneffecive way to verify thatthetreatmentwasdeliveredasplannedandwe strongly recommended.



