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Objective: Themanufacturer specified mechanicalor beamdelivery accuracyof theLeksell
Gamma Knife (LGK) is 0.3mm. This studyintendsto determinethesystemaccuracy,or total
clinical relevantaccuracy, of LGK system.
Materials and Methods:Thesystemaccuracyof LGK mainlydependson theaccuraciesof
beam delivery, targetlocalization,andtreatmentplansystems.An Accurayanthropomorphic
head phantomwasused in this study. Themechanicalaccuracywas measuredbasedon a
simpleandaccuratetechniquedevelopedby oneof theauthors.Thephantomcontainsa ball -
cubethatholdsa spherical target and 2 pieces of GafChromicfilm, precisely cut to a 63mm
by 63mmsquare.Theball-cubeis madeof four identically shapedplasticrectangles.Two
films areperpendicularto each otherand havea known spatial relationshipto theanterior,left
andsuperior edgesof theball -cube. Thetargetwasidentified within therespective CT images
(1.5mmthickness,512x512 resolutionand250mmx 250mmfield of view) and three
treatmentplanswith a singleisocenter of 18 mm collimator were designedsuch thatthe
isodoselinesweresymmetric aroundthetarget.The phantomwas thentreated to 40Gywith a
modelC of LGK. Thesystemaccuracyis theoffset betweenthedelivereddose centroid and
thecenter of thetargeting sphere.
Results:Targetlocalizationerror wasestimatedto be0.25mm in theaxial plane and0.75mm
in thecoronalor sagittal plane, resultingin a combinederror of 0.83mm. Themean
mechanical accuracymeasuredin theannual QA with the4mmcollimatorwas0.14
mm±0.05mm overthelast sevenyears.Thesystemaccuracy,or total clinical relevant
accuracy, was0.66mm±0.06mm.
Conclusion:TheLGK Model C is capable of over-all sub-millimeter accuracywhenCT slice
thicknessesof 1.5mm with 512x512 resolution areused.


