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Purpose: Functionaldisordersof the brain, suchas dystonia and neuropathic pain, mayexhibit poor responseto medical therapy.The
Globus Palliduspars interna (GPi) and themedial-thalamusarepotentialtargets for surgicalor stimulationinterventions in thesetwo
pathologies, respectively.Radiosurgeryis anattractive non-invasivetechniqueto treatdystonia or painthrougha radio-induced lesion
to createtheinternalpallidotomy (IP) and medialthalamotomy(MT), respectively, but doesnot providethepossibilityof confirming
the target locationthroughmicroelectroderecording. Computer-aided atlas-basedtargetidentification mayprovidea tool to maximize
the anatomicdetectionof thetarget. Theaim of this work is to showthefeasibility of atlas-based functionalradiosurgery and evaluate
the early results. Method and Materials: The coordinatesof GPi, centro-median (CMN) and medio-dorsal (MD) nuclei were
identified in theTalairach-Tournoux atlasandtransformedto thecorresponding regionsof the MontrealNeurological Institute(MNI)
electronic atlas.Binary masks describing the targetnuclei werecreated.TheMNI electronic atlaswas deformedonto thepatientT1-
MRI by applying anaffine transformationfollowed by a local nonrigid registration. Theobtaineddeformationfield wasthenapplied
to the target masks, which were superimposedon patient T2-MRIs. The radiosurgical targetswerethusidentified on the patientT2-
MRI registeredon thetreatmentCT. Results:Two patientsaffectedby dystonia andneuropathic pain were treatedthroughIP andMT
(120 Gy prescribedat 65% andat 77%, respectively) deliveredby the CyberKnife. Six monthafter the treatment,T2- and contrast-
enhanced-T1-MRIs showed edematous regions aroundthe targets, whosecorrect lesion placementswere confirmed throughDW-
MRIs. Completeresolution of dystonia andpainwasobtainedwithin 6 monthswith consequentdiscontinuation of medicaltherapy so
far required. Conclusion: This work shows that atlas-basedtargetreconstruction is a valid tool to maximize targetdetectionduring
functional radiosurgery.


