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Multimodality mapping and functional MRI. - Richard 
Coppola (NIMH Neuroscience Center, Washington, 
D.C., USA). 

SPECT, PET, MEG, EEG, MRI and most recently, MR 
spectroscopy, functional MRI and optical imaging all have 
various windows into brain anatomy and function. While 
there are some overlapping capabilities, for the most part 
the various neuroimaging methods provide complimen- 
tary rather than competitive measures. Full 3-d volume 
MR imaging at high resolution and contrast provides the 
anatomic reference for all the other imaging measures as 
well as allowing direct morphometric studies. PET and 
SPECT allow in vivo metabolic, blood flow and neuro- 
chemistry measures at reasonable spatial resolution albeit 
with relatively slow time constants. Cognitive activation 
studies are the main target of most neuroimaging studies. 
Functional MRI now provides a non-radioactive method 
for these studies with improved time response. EEG, 
while not having the same spatial mapping resolution 
nonetheless has the ability to follow brain activity at a 
millisecond scale. We will discuss the relative aspects of 
these techniques and focus on the methods needed to 
validate fMRI. This involves comparison of straightfor- 
ward tasks with both PET and fMRI and test-retest within 
individual subjects and the methods needed for registra- 
tion and numerical analyses. Additionally simple meth- 
ods for development of realistic head models for EEG 
mapping comparisons will be presented. Using electrode 
coordinate positions derived from MRI or other direct 
spatial measurement allows computation of a 3-d radial 
current density map from scalp recorded arrays. 
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EEG mapping in epilepsy. - Peter K. Wong (British 
Columbia's Children's Hospital, Vancouver, Canada). 

This is a general introduction to the use of EEG 
mapping techniques in the investigation of epileptic dis- 
charges. An overview is provided, and examples of the 
use of spike characteristics for classification into clinically 
meaningful groups will be given. The goal is to give 
attendees an understanding of how to apply these tech- 
niques to their own patients, and avoid potential pitfalls. 
Discussion will include problems like too few scalp chan- 
nels, too many sources, poor signal to noise ration, poor 
technical standards, inappropriate formulation of the 
problem, or bad experimental design. Assumes a basic 
understanding of EEG technology, isopotential contour 
mapping, analog-digital sampling, interictal spike dis- 
charge, seizure. 

Introduction to EEG and EP analysis in clinical practice. 
- Hans L. Hamburger (Dept. Clinical Neurophysiology, 
Slotervaartziekenhuis, Amsterdam, The Netherlands). 

Recent developments in EEG technology have in- 
creased tremendously the localizing power of our sys- 
tems to detect and localize focal EEG transients. Scientists 
have developed powerful source localizing methods 
which can be used to demonstrate EEG abnormalities 
inside a theoretical model of the head like an electrical 
tomogram, the so called Loreta method. Others have 
made it possible to localize focal events inside a two 
dimensional MRI slice or three dimensional recon- 
structed realistic model of the patients own head. 

Using both methods, a patient is demonstrated with 
a traumatic skull lesion without brain tissue changes, 
who suffered from memory changes due to organic brain 
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spherical models. Dipole mislocalizations due to simpli- 
fied volume conductor models are investigated for EEG 
and MEG examinations for test dipoles located at points 
on a regular 3D grid with 10mm spacing inside the con- 
ductor and all principal dipole orientations. 

Finally applications of the new method are studied 
and the results are compared to the spherical shells ap- 
proximation. 

The influence of inhomogeneities in a head model on 
EEG and MEG. - S.P. van den Broek, M. Donderwinkel, 
and M.J. Peters (University of Twente, Enschede, The 
Netherlands). 

A realistically shaped model of the head, consisting 
of tetrahedral elements, is used to investigate the influ- 
ence of inhomogeneities in the volume conductor (e.g., 
ventricles and holes) on EEG and MEG. The potential is 
computed using the finite-element method. The mag- 
netic field is calculated from this potential distribution, 
applying the law of Biot-Savart. 

In order to study the influence of the ventricles, 
computations are carried out using two models: one in 
which the elements within the ventricles are given the 
same conductivity as the brain and one in which these 
elements have a higher conductivity. The influence of 
holes in the skull layer is examined by giving some ele- 
ments in the skull layer the same conductivity as that of 
the brain. 

The geometry of compartments is obtained semi- 
automatically from Magnetic Resonance Imaging (MRI) 
scans. The surface of the ventricles is obtained by manu- 
ally selecting points on the interface between ventricle 
and brain. The computation time depends on the total 
number of tetrahedrons. Therefore, the vertices are dis- 
tributed in, such a way that a sufficiently high accuracy 
is obtained with as few tetrahedrons as possible. 

TI vs T2 weighted MRI data sets for model construction 
in the neuromagnetic inverse problem. - J. Haueisen*, 
M. Funke ̂  , R. Rzanny @, and H. Nowak* (*Biomagnetis- 
ches Zentrum, ^Inst. of Pathophysiology, @Inst. of 
Radilology, Friedrich-Schiller-Universit~it, Jena, Ger- 
many). 

Realistically shaped head models are widely used as 
volume conductor models for interpretation of neuro- 
magnetic and neuroelectric data by means of source lo- 
calization. For neuromagne t i c  source localization 
volume conductor models based on the Boundary Ele- 
ment Method (BEM) utilize the inner skull boundary as 
a one compartment  volume conductor. Usually T1 
weighted 3-D MRI (magnetic resonance imaging) data 
sets are used for the construction of the realistically 
shaped volume conductor model and for overlaying the 
source reconstruction results and the head anatomy. 

However, using TI weighted MRI scans one can not 
distinguish between bone and cerebrospinal fluid. With 
the help of T2 weighted MRI scans it is possible to 
determine the inner skull boundary for the volume con- 
ductor construction. 

A 3-D T1 and T2 weighted MRI data set was obtained 
from three healthy right handed volunteers. An electrical 
stimulus was delivered to the right median nerve and the 
Cortical magnetic field was recorded. We compared both, 
the constructed BEM models itself based on TI and T2 
weighted MRI scans and the source localization with the 
different BEM models. 

At the best fit time instance in the 20 ms latency we 
found no significant difference between the source local- 
ization employing the two different BEM models. How- 
ever, the BEM models showed significant differences in 
the frontal occipital cortical areas. 

MEG applications and clinical relevance. - J. B. Vieth 
(Dept. of Experimental Neuropsychiatry, University of 
Erlangen-Niirnberg, Germany). 

The magnetoencephalography (MEG) can deter- 
mine the location and the extent of normal and abnormal 
brain activity (Magnetic Source Imaging = MSI)o Valida- 
tions with structural brain lesions are the basis to find 
clinical relevant applications to localize functional le- 
sions. Our contour fit approach transfers the MSI results 
into the appropriate MRI (magnetic resonance imaging) 
scans. Both focal averaged and spontaneous abnormal 
slow (1-6 Hz) or fast (12.5-30 Hz) activity is analyzed by 
using our 'dipole-density-plot (DDP)' or the 'current lo- 
calization by spatial filtering (CLSF)' in order to solve the 
multisource problem. (1) Routine application is estab- 
lished in neurosurgery of brain tumors jointly using the 
neuronavigator to localize the sensory, motor, auditory 
and eloquent gyri in relation to the tumour. (2) Routine 
application depends on further studies, when epileptic 
activity, especially the epileptogenic lesion is localized to 
be used in the presurgical evaluation of drug resistant 
epilepsy. (3) Clinical relevance might be assumed for 
transient ischemic attacks (also silent ones), white matter 
lesions (MS, lacunar infarcts), and Rolandic epilepsy. (4) 
Maybe clinical relevance is possible for abnormal (epilep- 
tic) activity in schizophrenia and for cognitive activity). 
Some applications are compared to results of the func- 
tional MRI and the MRI spectrum. 

Physical modelling and numerical reconstruction of 
extended biomagnetic sources, H.Brauer, U.Tenner, 
H.Wiechmann, J.Haueisen*, H.Nowak* (Technical 
University of Ilmenau, Ilmenau, Germany; *University 
of Jena, Biomagnetic Center, Jena, Germany). 

Physical modelling of extended biomag-netic sources 
is still a widely unsolved problem. Both in neuromag- 


