
  
 

„Im Rahmen der hochschulweiten Open-Access-Strategie für die Zweitveröffentlichung 
identifiziert durch die Universitätsbibliothek Ilmenau.“ 

“Within the academic Open Access Strategy identified for deposition by Ilmenau University 
Library.” 

„Dieser Beitrag ist mit Zustimmung des Rechteinhabers aufgrund einer 
(DFG-geförderten) Allianz- bzw. Nationallizenz frei zugänglich.“ 

 

„This publication is with permission of the rights owner freely 
accessible due to an Alliance licence and a national licence (funded by 
the DFG, German Research Foundation) respectively.” 

 

 

Lau, Stephan; Güllmar, Daniel; Flemming, Lars; Haueisen, 
Jens: 

Influence of skull defect conductivity on MEG signal and 
source reconstruction in an in vivo animal experiment 

URN: urn:nbn:de:gbv:ilm1-2015210061 

Published OpenAccess: January 2015 

Original published in: 
Clinical EEG and neuroscience : official journal of the EEG and Clinical 
Neuroscience Society (ECNS). - London : Sage (ISSN 2169-5202). - 44 (2013) 4, 
S. E60, P021. 
DOI: 10.1177/1550059413507209 
URL: http://dx.doi.org/10.1177/1550059413507209 
[Visited: 2014-10-14] 
 



 http://eeg.sagepub.com/
Clinical EEG and Neuroscience

 http://eeg.sagepub.com/content/44/4/E1
The online version of this article can be found at:

 
DOI: 10.1177/1550059413507209

 2013 44: E1 originally published online 24 December 2013Clin EEG Neurosci
and the EEG and Clinical Neuroscience Society (ECNS), in Geneva, Switzerland, September 5-8, 2013

Bioelectromagnetism (ISBEM), the International Society for Brain Electromagnetic Topography (ISBET), 
International Society for Functional Source Imaging (ISFSI), the International Society for

(BaCI), a Joint Conference of the International Society for Neuroimaging in Psychiatry (ISNIP), the 
Abstracts of Presentations at the International Conference on Basic and Clinical Multimodal Imaging

 
 

Published by:

 http://www.sagepublications.com

On behalf of:
 

 
 EEG and Clinical Neuroscience Society

 can be found at:Clinical EEG and NeuroscienceAdditional services and information for 
 
 
 

 
 http://eeg.sagepub.com/cgi/alertsEmail Alerts: 

 

 http://eeg.sagepub.com/subscriptionsSubscriptions:  

 http://www.sagepub.com/journalsReprints.navReprints: 
 

 http://www.sagepub.com/journalsPermissions.navPermissions: 
 

 What is This?
 

- Dec 24, 2013OnlineFirst Version of Record 
 

- Jan 21, 2014Version of Record >> 

 at Technische Universität Ilmenau on October 14, 2014eeg.sagepub.comDownloaded from  at Technische Universität Ilmenau on October 14, 2014eeg.sagepub.comDownloaded from 

http://eeg.sagepub.com/
http://eeg.sagepub.com/content/44/4/E1
http://www.sagepublications.com
http://eeg.sagepub.com/cgi/alerts
http://eeg.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://eeg.sagepub.com/content/44/4/E1.full.pdf
http://eeg.sagepub.com/content/early/2013/12/19/1550059413507209.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://eeg.sagepub.com/
http://eeg.sagepub.com/


60 Clinical EEG and Neuroscience 

P021. Influence of Skull Defect Conductivity on  
MEG Signal and Source Reconstruction in an In 
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While the influence of skull defects on the electroencephalo-

gram (EEG) has been reported, the magnetoencephalogram 

(MEG) is thought to have a negligible sensitivity to skull de-

fects. However, quantitative experimental evidence under real-

istic conditions is rare. Our objectives are to experimentally in-

vestigate the influence of skull defects of varying conductivity 

on the MEG and EEGusing a controlled current source under a 

defect and to develop a finite element head model representing 

the skull defect influence.

Ethics approval was obtained (Freistaat Thüringen, Germany, 

02 034/08). We measured a 64-channel EEG simultaneously to 

a 16-channel MEG produced by a miniaturized artificial co-

axial dipole implanted in a rabbit brain tangentially to the inner 

skull surface in vivo. Followinga recording with intact skull, 

a skull defect was introduced above the dipole and succes-

sively filled with agar of increasing conductivity and recorded. 

Finally, the dipole was shifted in 0.35-mm steps from a posi-

tion next to the skull defect to a position under the defect and 

further to the opposite side and a recording was taken at each 

step. The body, ocular humour and lens, compact and cancellous 

bone, skull defects and grey matter, white matter, cerebrospinal 

fluid (CSF), and intracranial blood vessels were segmented from 

a co-registered CT (0.4 mm3) and a T2 MRI (0.4 mm3). A node-

shifted cubic mesh was derived (Vgrid). The EEG and MEG were 

forward simulated using a blurred dipole approach (SimBio). 

Source reconstruction from the MEG was performed using an un-

constrained moving dipole fit.

Both EEG and MEG were significantly influenced by a 

conductive skull defect. The amplitude and topography change 

increased nonlinearly with increasing defect conductivity in 

measurement and simulation. Both, the EEG and to a smaller 

degree also the MEG topography, were altered in a fashion that 

is spatially corresponding to the skull defect location and ge-

ometry. The sources from the skull defect MEGs reconstructed 

with an intact skull model were displaced away from the defect. 

Their orientation was altered from the implanted source direc-

tion to point more radial to the skull defect boundary. When the 

sources were instead reconstructed with a head model incorpo-

rating the skull defects, the displacement was increasingly re-

duced as the modeled defect conductivity approaches the actual 

conductivity and the dipole orientation is gradually restored.

A realistic finite element head model is able to represent a skull 

defect and to compensate its influence on the MEG source recon-

struction.We conclude that skull defects need to be accounted for 

in realistic volume conductor models.
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