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Objective: Themanufaturer specifiedl mechanicabr beamdelivery accuracyof the Leksell
GamnaKnife (LGK) is 0.3mm. This study intendsto determnethe systemaccuracy,or total
clinical relevantaccuracyof LGK system

Materials and M ethods: The sysemaccuracyof LGK mainly depend®n the accuraciesof
bean delivery, targetlocalization,andtreatmenplan systems An Accurayanthropomorpic
heal phantomwasusael in this study. The mechanicabccuracywas measiredbasedna
simpleandaccurataednique developedby oneof theauthors.The phantomcontainsa bdl -
cubethatholdsa spheical target and 2 pieces of GafChromicfilm, precigly cutto a63mm
by 63mmsqguare.Theball-cubeis made of four identically shapedlasticrectandes. Two
films areperpendiculato each otherand havea known spaial relationshipto theanterior left
andsupernor edgesof thebdl-cube Thetargetwasidentified within therespetive CT images
(2.5mmthickness512x512 resolutionand250mmx 250mmfield of view) ard three
treamentplanswith a singleisocenter of 18 mm collimator were designedsuch thatthe
isodoselinesveresymnetric aroundthetarget.The phantomwas thentreated to 40Gywith a
modelC of LGK. Thesystemaacuracyis the offset betweenthe delivered dos centoid and
thecerter of thetargeing sphere

Results: Targetlocalizationerror wasestimatedo be0.25mm in theaxid plane and0.75mm
in the coronalor sagittal plane resultingin a combinederror of 0.83mm. Themean
mechanichaccuracymeasuredin theannua QA with the4mmcollimatorwas0.14
mmz=0.05nm overthelast sevenyears. Thesygemacairacy,or totd clinical relevant
accuracywas0.66mnx0.06mm.

Conclusion: TheLGK Modd C is capalte of overall submillimeter accuracywhenCT slice
thicknessesof 1.5 mm with 512x512 resoluion areused.



