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Purpose: Geometric accuracy of single-isocenterGammaKnife delivery has been well
establishedto within 0.3mm. Thequestionfrequentlyaskedis theaccuracyof thefull -
procedure GammaKnife treatments,particularlyimportantfor largetumors requiring
multiple isocenterdeliveries. In this study, we performeddirectmeasurementsto
determine suchaccuracy.

Method and Materials: An anthropomorphicheadphantomwith a centralspherical
targetof 3.0cm in diameter was employedfor measurements. We placedthestereotactic
frameon thephantomand followed identical imagingandtreatmentprotocols for
treatmentplanningandbeamdelivery. CT scans of varying slice thicknessesof 1 mm, 2
mm and3 mm wereacquiredand usedfor treatmentplanningcalculations. Thephantom
wasirradiatedusing16 isocenters delivered with GammaKnife automaticpatient
positioning system(APS). Radiochromic films aligned with thecenterof thetarget were
exposed.Theisodosemeasurements werecompared with the3D dosecalculationsfrom
thetreatmentplanningsystem(Leksell GammaPlanWizard 4C).

Results: Theoverall agreements werefoundto beapproximately2 mm betweenthe
measurementsanddosecalculations.Theagreementwasslightly better(approximately
1.5mm) for theperipheral isodoseline (e.g.,50%of themaximumdose) but deteriorated
significantly (2-4 mm) for low (e.g., 30%of themaximumdose)or high isodoselines
(e.g.,80%of themaximum dose). The2-mm doseaccuracyshowedno dependenceon
theslice thickness of theCT studies.The 2mmoverall accuracyis closely matchedthe
dose grid box resolutionof 1.8mm that wasneededto encompass thefull targetvolume
for calculations.

Conclusion: Overall accuracy of GammaKnife irradiationof a largetargetwasfoundto
beapproximately2 mm, regardlesstheslicethicknessof acquiredimages. The dosegrid
resolution waslikely thedominant factor contributingto this result.


