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Abstract

Many magnetoencephalography(MEG) forward and inversesimulationmodelsemploy
spheres,a singularshapewhich doesnot requireconsiderationof volumecurrents.With
morerealistic, inhomogeneous,anisotropic,non-sphericalheadmodels,volumecurrents
cannotbe ignored. We verify the accuracy of thefinite elementmethodin MEG simula-
tions by comparingits resultsfor a spherecontainingdipolesto thoseobtainedfrom the
analyticsolution.We thenusethefinite elementmethodto show that in a realisticmodel,
themagneticfield normalto theMEG detectordueto volumecurrentsoftenhasa magni-
tudeon thesameorderor greaterthanthemagnitudeof the primary magneticfield from
the dipole. Forward andinverseMEG simulationsusingthe realisticmodeldemonstrate
thedisparityin resultsbetweencalculationscontainingvolumecurrentsandthosewithout
volumecurrents.Volumecurrentsshouldbeincludedin any accuratecalculationof MEG
results,whetherthey befor a forwardor inversesimulation.


