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Abstract: The effect of recently proposed skull resistivity
value on EEG inverse problem was tested applying two
realistic volume conductor models with resistivity values of

177.6

9m and 67.0 Qm for the skull. Visual

evoked

potentials (VEP) attributable to one eye visual stimulation
were applied to dipole localization. The difference between
single dipoles was in cverage more than one centimeter.
Further, the dipoles were located to dffirent hemispheres
in one of the cases. In conclusion, accurate EEG dipole
i dent ifi c at i on pr es upp os es c orr e ct s kul I r e s is t iv ity dat a.

INTRODUCTION

electrodes (Figure l). Data was processed with NeuroScan
Edit-program and exported in ASCII format.
The EEG electrode locations were marked and the
electrode cap was removed. Oil capsules were attached at
the marker locations using a pat of electrode paste before

the MR imaging. Whole-head Tl-weighted scanning was
done with 1.5 T MR device (Sigma Horizon LX Echospeed
by General Electric, Milwaukee, WI, USA) using a 3D
SPGR (spoiled gradient) technique. In total I 12 transverse
slices of 1.8 mm thickness with pixel size of 0.88 mm'were
obtained.
The source localization procedure based on reciprocal

lead fields and least squares dipole fitting has
Source localization methods have been used for
studying the origin of visual evoked potentials (VEP). One
major factor in volume conduction is the skull resistivity
value. In most studies it has been assumed to be 80 times
higher than the resistivity of the brain and scalp. Recently
more than 50% lower skull resistivity values have been
reported tl-31. Effects of the skull resistivity on accuracy of
dipole localization applying simulated potentials has been
previously studied [4].
In this study dipole localization was applied to visual
evoked potential of a healthy subject using two realistic
volume conductor models with differing skull resistivities.

been

described in detail elsewhere [5]. Two otherwise identical
realistic models with five tissue inhomogeneities were
constructed, but the skull resistivities were set to 177.6 Qm
[6] and 67.0 Om [3]. The differences in the dipole locations
of the two VEP components between the two models were
calculated.
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METHODS
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An anatomically normal 35 year old volunteer female
underwent VEP recording and whole-head MR scanning in
succession. The visual stimulation was done by digital

display screen with checkerboard pattern reversal
stimulation with frequency of 0.5H2 using Stim386
(Neurosoft Inc., 1993) software. The screen was a 20 x20
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checkerboard with height of 1.0 cm and width of 1.4 cm per

square. The viewing distance was 70 cm. Full field
stimulation was applied to both eyes separately (i.e. to left
eye so that the right eye was covered with an eye patch and
vice versa). In total 58 EEG electrodes were used
(ELECTRO-CAP system with tin electrodes (Electro-Cap
International, Inc.)), their positions set according to the
standard 10-10 electrode system. NeuroScan digital EEG
and evoked potential workstation with two 32 channel

Synamps amplifiers (NeuroScan Labs

a

division of

Neurosoft, Inc) was used to record the VEP data. 250 EEG
epochs of 600 ms were averaged and filtered with band
pass filter of 1-30 Hz. The peak latencies N75 and P100
were defined from Oz electrode and time-locked to other

Figure 1: The average 0.5 Hz flash stimuli responses of the
right eye (upper 9 channels) and left eye (lower). The N75
(dashed) and P100 (solid line) were used for dipole
localization.

RESULTS

The VEP data were applied to dipole localization
algorithm using high and low skull resistivity models. The
average difference between the models was 9 mm for N75
and 20 mm for Pl00 (Figure 2). In the case of the right eye
stimulation and Pl00 the dipole was localized to different
hemispheres with different skull resistivities.
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CONCLUSIONS
The change in the skull resistivity value from standard
high value of 177.6 C)m to recently suggested value of 67.0

Om affects markedly EEG dipole localization. Even

the
coarsest analysis of the activated hemi-sphere (7) can lead

to mislocated dipoles with the incorrect skull resistivity
value. If the skull resistivity is in the range of the low value,
much of the research done in EEG dipole localization suffer
from this source of error, which is in the same order of the
magnitude as the profit using the 10-10 electrode system
instead of the standard 10-20 electrode system. In
conclusion, accurate resistivity data is needed for EEG
source localization.
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