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Purpose: To investigatevhether acommonrelationsip existsgoverningthe nea-targe dose
fall-off for GammaKnife, Cybeknife and MLC-based\ovalislinac systems.

Method and M aterials: Threegroupsof intracranialpatientcaestreaedwith GammaKnife,
Cybeknife, NovalisMLC-basedsystemwereselectedfor thestudy. Each groupcontans 10-20
deliveredtreatrmentplans. In each case thetargetwascoveredconformally by a peripheal
isodosdinerangng from 45% (GammakKnife) to 95% (Novalis) of the maximumdoseinside
thetarget. Basedon thedivergence theaem,the dos fall-off nearthetargetwasderivedas
VIV = (D/Dg) ™, whereVy is volume of the prescribedsodosédine coveringat least99% of the
targetvolume, y is a constant fitting parameterwhich meaures the steepnessf the dosefall-off
nea thetarget. Thegoodnes®f thefit andthe averagey-valueswereobtainedfor all casesof
eachmoddity.

Results: Theformulafitted excellently for all caseswith thelinear correlationcoeficient R
exceeded.99in thelog-log plot for eachcase. No obviousdependencewasfoundfor thesize
of the targes, the numberof the beamsor theisocenters usedfor eachgroup. An averagey-
valueof 1.49t 0.13wasobtaned for GammaKnife, 1.48+0.41for Cyberknife,and 1.46+ 0.19
for Novalis groupof cases. No stdistical significancewasfoundin the meanvaluedifferences
amongthe groups. However,GanmakKnife exhibitedthe smallestrangeof deviationsn the
meanvaluewhile Cyberknifeexhibited thelarges rangeof deviationsin themeanvalue.

Conclusion A generalformulaand acommonparametewas demonstratedor relatingthe
aveaagedosefall-off nearthetargea for GammaKnife, CyberknifeandNovalisMLC-based
Linac systems. Despitelarge physicaldifferencesnealy identicd dosefall-off wasfoundfor
thesemodalties for treatingintracranid lesions.



