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Purpose To developand employ novel image guidancemethodsfor targetingin the
stereotacticfunctiond procealure of deepbran stimulation (DBS) in regionsthat are
pootly definedwith anatomicimagng usinga deformdle atlasandfunctiond imagng.

Method and Materials: An image guidancesystemwasdevdoped to enhanceargeting
for stereotacti®BS surgeres. An atlas of the structues in the basal gangliawascreded
from the SchatenbrandBailey seies of histologially stainedsagittal andaxial sectins

By defining a surfacetha connectseachplane,a voxdized binary atlaswas createdand
smoothedto reduceinconsistenies. A sd of programswere createdusing Matlab to
allow for userdriven linear atlas deformation to matchthe atlas with patiert spedfic

anatomy and landmaks. An additiona set of prograns were createdto recrd
intraoperativamicroelectoderecording(MER) mapsandto visualizethesemapsthrough
sagittal and coronal cuts in the patient deformed atlas. To add additional functional
informaion, a high resolutionfunctional MRI (fMRI) protocolwasdevelopedthat allows
for localizaton of motor, sensory,language,and emotiona regionsin the basalganglia.
Softwaeto visualizethe deformed atlas, MRI and fMRI all togettrer wascreatedto allow
for target definition and planning based off multiple soures of information
simultaneously

Resuls: The developd atlas-based image guidancesystemhasbeenusedas a clinical
tool for severaimonthsandnow allows physiciaasthe ability to deform ananatomicatlas
to patientspecificanatomyand alsoobtainand view electroderacksthroughthe atlas in
obligueandes. fMRI dataoninitial subjeds has showngoodqualitative agreementvith
expecedphysiologcal locationsandMER mapsin patients.

Conclusion:  This work allows for improved targeting in DBS basel off the
simultaneoususag of a 3D deformedatlas, microelectroderecordirg maps,and fMRI
data.



