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Purpose: To investigatewhether a commonrelationship existsgoverningthenear-target dose
fall -off for GammaKnife, Cyberknife and MLC-basedNovalislinac systems.

Method and Materials: Threegroupsof intracranialpatientcasestreatedwith GammaKnife,
Cyberknife, NovalisMLC-basedsystemwereselectedfor thestudy. Each groupcontains 10-20
deliveredtreatmentplans. In each case, thetargetwascoveredconformallyby a peripheral
isodoselineranging from 45%(GammaKnife) to 95% (Novalis)of themaximumdoseinside
thetarget. Basedon thedivergence theorem,thedose fall-off nearthetargetwasderivedas
V/V 0 = (D/D0)−γ, whereV0 is volume of theprescribedisodoseline coveringat least99%of the
targetvolume,γ is a constant fitting parameter,which measures thesteepnessof thedosefall-off
near thetarget. Thegoodnessof thefit andtheaverageγ-valueswereobtainedfor all casesof
eachmodality.

Results: Theformula fitted excellently for all caseswith thelinear correlationcoefficient R2

exceeded0.99in thelog-log plot for eachcase. No obviousdependencewasfoundfor thesize
of the targets, thenumberof thebeamsor theisocenters usedfor eachgroup. An averageγ-
valueof 1.49± 0.13wasobtained for GammaKnife, 1.48±0.41for Cyberknife,and 1.46± 0.19
for Novalis groupof cases. No statistical significancewasfoundin themeanvaluedifferences
amongthegroups. However,GammaKnife exhibitedthesmallestrangeof deviationsin the
meanvaluewhile Cyberknifeexhibited thelargest rangeof deviationsin themeanvalue.

Conclusion: A generalformula and a commonparameterwas demonstratedfor relatingthe
averagedosefall-off near thetarget for GammaKnife, CyberknifeandNovalisMLC-based
Linac systems.Despitelargephysicaldifferences,nearly identical dosefall-off wasfoundfor
thesemodalities for treatingintracranial lesions.


