
Corrigendum: Complete electrode model in EEG: relationship and differences to the point

electrode model

This article has been downloaded from IOPscience. Please scroll down to see the full text article.

2013 Phys. Med. Biol. 58 185

(http://iopscience.iop.org/0031-9155/58/1/185)

Download details:

IP Address: 128.176.40.167

The article was downloaded on 18/01/2013 at 12:21

Please note that terms and conditions apply.

View the table of contents for this issue, or go to the journal homepage for more

Home Search Collections Journals About Contact us My IOPscience

http://iopscience.iop.org/page/terms
http://iopscience.iop.org/0031-9155/58/1
http://iopscience.iop.org/0031-9155
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience


IOP PUBLISHING PHYSICS IN MEDICINE AND BIOLOGY

Phys. Med. Biol. 58 (2013) 185 doi:10.1088/0031-9155/58/1/185

Corrigendum: Complete electrode model in EEG:
relationship and differences to the point electrode
model

2012 Phys. Med. Biol. 57 999–1017

S Pursiainen1, F Lucka2,3 and C H Wolters2

1 Department of Mathematics and Systems Analysis, Aalto University, PO Box 11100,
FI-00076 Aalto, Finland
2 Institute for Biomagnetism and Biosignalanalysis, Westfälische Wilhelms-Universität Münster,
Malmedyweg 15, D-48149 Münster, Germany
3 Institute for Computational and Applied Mathematics, Westfälische Wilhelms-Universität
Münster, Einsteinstrasse 62, D-48149 Münster, Germany

E-mail: Sampsa.Pursiainen@aalto.fi

Received 3 October 2012
Published 10 December 2012
Online at stacks.iop.org/PMB/58/185

The length unit used in our computations was, due to a mistake by the first author, incorrectly
a millimeter instead of a meter. Due to this error, all impedances with units presented in
the paper must be divided by 1000 to get the correct value. This means that the effective
contact impedances (ECIs) examined were, in fact, between 10−9 and 103 �m2. The intervals
of extremely low (maximal shunting), intermediate or extremely high (minimal shunting)
impedance suggested in the paper correspond, respectively, to the intervals below, between
and above ECIs of 10−5 and 10−1 �m2 or alternatively average contact impedances of 0.1 and
100 �, if the round value of 1 cm2 is used as the electrode surface area.

The corrected results suggest that impedances over the guideline lower limit 100 �

(American Clinical Neurophysiology Society 2006) will lead to very subtle differences
between the complete electrode and point electrode models (CEM and PEM), as the forward
simulation differences were found to be small in the minimal shunting interval: e.g. zero
placement error PEk for all tested sources. Consequently, CEM and PEM should result in
essentially the same forward simulation accuracy in traditional applications of EEG involving
impedances higher than 100 � and electrode diameters up to 18 mm.

Based on the corrected results, shunting effects, e.g., a drop-off in the absolute value of
electrode voltages indicated by the relative norm can be expected with impedances below
100 �, which is supported by American Clinical Neurophysiology Society (2006). Hence, it
seems that differences between CEM and PEM in forward simulation can be relevant if, for
some reason, the contact impedances are exceptionally low (<100 �) or electrodes are very
large compared to the head diameter (e.g. infant head).
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