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Purpose:
The purposeof this presentationis to show in selected case studieswhere differential
dose planningis usedin Cyberknife treatments, andwhich challengesareassociatedwith
eachapproach.

Method and Materials:
Threecase studieswereselected to demonstratedifferent situations weredifferential dose
planning would beused in Cyberknife SRS.
Case1: Multiple, anatomicall y closecranial lesionsof varying sizes.As experience with
Gammaknife SRS has shown, the risk of complicationsin treating brain metastasisis
correlated with doseand lesion size.Lesionslarger than 2 cm in diameter are typically
treated with a lower dose. In the situation were multiple lesionsof different size are
locatedcloselytogetherin the brain, creatingseparate treatment plans on the Cyberknife
would leadto longertreatment times,higherwhole-bodydosedueto scatterand leakage,
anddifficulty to assesmultiple plan doseoverlays.
Case 2:
The second situationinvolved mostly headand neck cancers wherethe GTV and CTV
are treatedto different dosesas a boostafter conventionalIMRT treatments. Typically,
the GTV encompasses the PET positive areas. Around the GTV, a CTV enclosingthe
microscopic extensionof the diseaseas determined by the physician based on the case
history.
Case 3: Unusualcases.
A patient with pituitary adenomawasalso diagnosedwith Gravesdisease. Becauseof the
proximity of thelesionandtheorbital musclesaffected by Gravesdisease,thetumor and
orbital musclesweretreatedat thesametime with differentdose.

Results:
All threecategoriescould be plannedto the physicians’ satisfaction.In case 1 patients,
attention hasto be paid to minimizing the dose to the healthybrain between the lesions.
This canbeachievedby usingtuning structuresor tuningshells aroundthetumors.
In Case 2, the limiting factor is thedosefall -off outsidetheGTV. A fraction of theCTV
wil l betreatedat a higherdosethan planned.
In case3, the combinedplanning of the Graves diseaseand the pituitary adenoma
achievedgooddosesparing of theoptic apparatus.

Conclusion:
TheCyberknifesoftware is very flexible andallowsrelativelyeasyplanningfor complex
situations.


