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Purpose:
Stereotactic radiosurgury with theGammaKnife (GK) (Elekta, Stockholm,Sweden)is oftentimesunnecessarilycomplicatedby sub-
optimal placementof thestereotactic frame;in some cases,treatments mustbeaborted. TheGK treatmentsarefrequentlyprolonged
by thetime requiredfor Leksell GammaPlan(LGP) RTP. We aredevelopinga virtual frametool for GK SRSwhich will 1) provide
theneurosurgeonwith visualandquantitativeguidancefor optimal frameplacement and2) facilitate thecreationof preliminary
treatment planswithin LGP usingpre-treatmentor non-stereotactic MR studies.

Method and Materials:
A GammaKnife virtual frame(GKVF) placement systemexploits theframeworkof thePinnacle3treatmentplanningsystem (Philips
RadiationOncology Systems, Fitchburg,WI) which providesthecapability to loadandsubsequently manipulateexternally-created
triangular surfacemesh objects(in VTK format)within its internal(image-referenced) coordinatesystem; natively-createdor
manipulatedmeshescanbe exportedin theseinternalcoordinates. We havecreated, e.g,mesh representationsof theLeksellframe,
including thepostsand fiducial indicatorbox. We havedevelopedinteractive PinnaclescriptsandexternalC++ codesto aid theuser
in optimizing frameplacement.

Results:
Given a setof lesionsto betreated, theGKVF softwarecurrently providestheability to 1) interactively placea 3D mesh
representationof theLeksellframeon a patient’sMR studyandtestfor clinical tenability usinga fastcollision detection algorithm--
accessible regionsfor various GK modalitiesareindicatedwith computedsurface meshes-- and2) “paint” virtual fiducialsonto
DICOM MR copiesof the patient’s original study basedon the currentvirtual framelocation, which, togetherwith theGKVF
system’s ability to generate virtual “skull andframe” measurements, facilitates LGP doseplanningon thepaintedimagesets.

Outlook:
Currentlyunderdevelopmentis a quantitative mechanismto guidetheneurosurgeon in actualframe placement.


