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Purpose: To developand employ novel imageguidancemethodsfor targetingin the
stereotacticfunctional procedure of deepbrain stimulation (DBS) in regions that are
poorly definedwith anatomicimaging usinga deformable atlasandfunctional imaging.

Method and Materials: An image guidancesystemwasdeveloped to enhancetargeting
for stereotacticDBS surgeries. An atlas of thestructures in thebasalgangliawascreated
from the Schaltenbrand-Bailey series of histologically stainedsagittal andaxial sections.
By defining a surfacethat connectseachplane,a voxelized binary atlaswas createdand
smoothedto reduceinconsistencies. A set of programswere createdusing Matlab to
allow for user driven linear atlas deformation to match the atlas with patient specific
anatomy and landmarks. An additional set of programs were created to record
intraoperativemicroelectroderecording(MER) mapsandto visualizethesemapsthrough
sagittal and coronal cuts in the patient deformed atlas. To add additional functional
information, a high resolutionfunctional MRI (fMRI) protocolwasdevelopedthat allows
for localization of motor, sensory,language,and emotional regionsin the basalganglia.
Software to visualizethedeformed atlas,MRI and fMRI all together wascreatedto allow
for target definition and planning based off multiple sources of information
simultaneously.

Results: The developed atlas-based image guidancesystemhasbeenusedas a clinical
tool for severalmonthsandnow allows physiciansthe ability to deform ananatomicatlas
to patientspecificanatomyand alsoobtainand view electrodetracksthroughthe atlas in
obliqueangles. fMRI dataon initial subjects has showngoodqualitativeagreementwith
expectedphysiological locationsandMER mapsin patients.

Conclusion: This work allows for improved targeting in DBS based off the
simultaneoususage of a 3D deformedatlas, microelectroderecording maps,and fMRI
data.


