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The 3-dimensional evaluation of the sources of non-
ictal discharges and focal gross pathologies has 

recently been enhanced using advanced technology called 
swLORETA (weighted sLORETA. swLORETA uses Single-
Value-Decomposition (SVD) to weight the lead field in order 
to increase lead field homogeneity and hence improved 
localization of deep sources.  This allows for estimates of EEG 
sources in different layers of the cortex.   Also, swLORETA uses 
a real MRI and not an average MRI with 12,270 voxels and a 
Boundary-Element-Method (BEM) of source localization (Wroel 
and Aliahadi, 2002).  Non-ictal events and gross pathologies 
are localized inside of 3-dimensional volumes with the aid of 
slice and volume cutting tools to allow one to navigate through 

the brain and identify dysregulated brain network hubs 
(Brodmann areas) and connections. Computations include 
Functional Connectivity (Coherence, Lagged Coherence and 
Phase Difference) and Effective Connectivity (Phase Slope 
Index) of the magnitude and direction of information flow 
between network hubs as well as integration with Diffusion 
Tensor Imaging (DTI).  A useful method is to also view the 
EEG potentials on a transparent scalp while simultaneously 
viewing the deeper sources of the EEG from inside the brain. 
Both raw scores and Z scores are used as well as the Laplacian 
transform of the scalp EEG. Examples of source localization in 
patients with traumatic brain injuries, strokes and epilepsy will 
be presented.

New advances in electrical neuroimaging to evaluate EEG sources and brain networks
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