MRI-guided frameless neuronavigation system
for TMS and integrated EEG-TMS



by researchers in order to guide the direction
of the stimulating coil over an area of interest.

. The system works with the majority of focal
stimulating coils available on the market.




. It can be used with 2 different models of
digitizer: Polaris Vicra and polaris Spectra
from NDI

. The main difference between the two is the
acquisition volume and the frame rate
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MWhy Neuronavigation ?

real time.

By using a navigation
system users can
achieve better acurracy
and repeatability for
their experiments




the 2D MRIs and on to the 3D realistic MR-constructed

brain model

* Furthermore, spatial coordinates of the stimulated sites
are referred to the PAN*, stereotaxic Talairach and

MRIs coordinate systems
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allows:

. Easiness of target's search
thanks to the visual feedback
. Repositioning to a previous

target with high accuracy




another tool you have to learn !

. How do users use TMS without a

Neuronavigation system ?

. Alternatives ?
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. This feature makes the system appealing to
researches (e.g. psycologist) that have no

access to an MRI scanner, but they still want to
iInvestigate brain functionality by means of
TMS.

. Nobody else can do the same, not with our
level of accuracy.




v

and accurate 3D warping procedure, able to preserve
anatomical scalp-brain correlates of an MR template.

The 3D warping procedure works on a set of points, digitized
from the subject’s scalp by mean of a computer-assisted

procedure.
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. In this evaluation, the TMS stimulation brain site was localized
using both own and estimated MRIs, while the position of the
TMS coil was kept fixes onto the subject’'s scalp overhanging
one of the 64 S.1.10-10 sites

Own MRIs Estimated MRIs



between the stimulation brain site localized used the own and
the estimated MRIs, respectively

. The results indicate a mean error of 1,84 mm, with a maximum
error of 4,32 mm, lower than TMS spatial resolution

Mean Error
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COIL repositioning and stability

target on the subject, even during different sessions.

« Foundamental for studies that needs to check pre/post
conditions (e.g. farmaceutical studies)

« Up to 2 coils can be tracked simultaneously.

Bad overlapping Good overlapping



magnitude and the effective direction of the
TMS induced E-field over the brain tissue

This induced E-field depends on many
factors, like stimulator settings, geometry
and orientation of the TMS caoil, local brain
geometry, brain electrical conductivity

The SofTaxic system calculates on-line the
TMS induced electrical field onto the 3D
realistic MR-constructed brain model of the
subject by means of the BEM mathematic
method (Boundary Element Method)



. These locations can be used to assist EEG electrode placement
onto the subject’s scalp by using digitizer facility
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head and t,1is MRIs in a common coordinate system

. This procedure uses two analogous set of craniometrical
landmarks (i.e. left and right preauricular points and nasion)
digitized from the subject and localized onto his MRIs,
respectively

. The SofTaxic system uses an automatic best-fit surface
procedure, to define the best MRI-subject’s head registration




tomorrow's applications needs.
. By using the SofTaxic system + BrainAmp amplifiers we can
enable the simultaneus recording of EEG + Coil positions.




data recording EEG-TMS and MEPs-TMS:
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properties” that can be analyzed by users with
their own macros or our built-in facilities
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perform additional inspections and analysis to our  :::
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1 the coil spatial stability: S s
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E S EEG Maps and MEPs

We can send the information about the EEG

data back to the neuronavigation system,

using its visualization tools:
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evokes a different amplitude of the motor response thus it's
plotted with a different color:




Tight integration with Analyzer 2

Doesn't need subject's MRIs for TMS: high accuracy

MRIs estimation
MR Volume export with target points
Automatic coil calibration

2 Coils tracking



Comments ?



