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Abstract

Many magnetoencephalograpiiWEG) forward and inversesimulation modelsemploy
spheresa singularshapewhich doesnot requireconsideratiorof volume currents. With
more realistic,inhomogeneousanisotropic,non-sphericaheadmodels,volume currents
cannotbe ignored. We verify the accurag of the finite elementmethodin MEG simula-
tions by comparingits resultsfor a spherecontainingdipolesto thoseobtainedfrom the
analyticsolution. We thenusethefinite elementmethodto show thatin arealisticmodel,
the magneticfield normalto the MEG detectordueto volumecurrentsoften hasa magni-
tudeon the sameorderor greaterthanthe magnitudeof the primary magneticfield from
the dipole. Forward andinverseMEG simulationsusingthe realistic modeldemonstrate
thedisparityin resultsbetweerncalculationscontainingvolumecurrentsandthosewithout
volumecurrents.Volumecurrentsshouldbe includedin ary accuratecalculationof MEG
resultswhetherthey befor aforwardor inversesimulation.



