CutFEM forward modeling for combined EEG/MEG source analysis
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Localization of neural sources using Electro-
and Magnetoencephalography (EEG/MEG)
requires the solution of their respective
forward problems, computed e.g. via the finite
element method (FEM).

FEM requires high quality meshes which are
difficult to create. Hexahedral meshes cannot
approximate curvatures while tetrahedral
meshes require surface triangulations.
CutFEM makes use of level set functions to
represent compartments by cutting a
background mesh into pieces. This approach
allows for arbitrarily touching surfaces and a
simplified meshing process.

Here, we compare it to established forward
modeling approaches N an n=19
somatosensory group study.
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In this study we investigated the performance of 3 different forward
modeling approaches when reconstructing somatosensory evoked
potentials.

We found that using 6 compartments significantly reduces the amount
of unexplained data compared to 3 compartments.

The new CutFEM approach yielded localizations that were closer to the
somatosensory cortex than the other methods, albeit the differences
are small.

The angles of the reconstructed dipoles are strongly dependent on the
forward modeling approach, an important result for applications such as
transcranial direct current stimulation.
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