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Neuromagnetism

• MEG records thethe magneticmagnetic
fieldfield leavingleaving and and enteringentering
thethe headhead

• it is presumed that the
primaryprimary currentcurrent of EPSP is
the source of magnetic
fields recorded by MEG



• inverse problem
• assumptions:
source localization
volume model

• no physical point,
describes center of gravity

• validation: 
coregistration, correlation
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• head shape models for MEG work better 
  than for EEG 
  (inhomogenities and anisotropies 
  of the head)

• scalp potentials are attenuated and spread 
  by low conductivity of shell
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Epidemiology of Intractable Epilepsies

• remission 60-80% (5 years seizure free) 

- 5-10 % pharmacologically intractable
Hauser et al 1996

- intractable candidates 1,3-3-3% →
- Europe 10-20000

Wieser H 2000 Nomos Verlag Vol 123, 51-58



Epidemiology of intractable epilepsies

• incidence 40-70/100 000 per year

• prevalence 4-8/1000 in Germany
May et al 2000  Nomos Verlag vol 123 2000 13-22

• remission 60-80% (5 years seizure free) 

- 5-10 % pharmacologically intractible
Hauser et al 1996

- intractable candidates 1,3-3-3% → Europe 10-20000
Wieser H 2000 Nomos Verlag Vol 123 51-58



• Localisation related epilepsies: 69%
Kurtz et al 1998, British Medical Journal  316  339-342

• complex partial   64%  (increase with age)
simple partial      24%
indetermined 12%
Hauser et al  1993   Epilepsia 34   453-468



•• RESECTIONRESECTION
standard, tailored

•• TRANSSECTIONTRANSSECTION
multiple subpial

•• ELECTROSTIMULATIONELECTROSTIMULATION
N. vagus, intracerebral

•• RADIOTHERAPY/RADIOTHERAPY/--SURGERYSURGERY
fractionated

Presurgical Evaluation Used for the Selection of Therapy



SuccessfulSuccessful SurgerySurgery

• patient selection (PPP)

• optimal diagnosis (experienced team)

• interactive benefit / risk balance

• multimethodological approach
(coregistration imaging and electrophysiology)      



OPERATION
ECoG

INVASIVE EVALUATION

subdural-depthrecording
angiography/WADA-Test

INTENSIVE VIDEO/EEG MONITORING

non invasive interictal / ictal invasive

MEG ; ictal SPECT

PHARMACORESISTENCE ?

diagnosis (EEG / MRI / SPECT / PET)
serum concentration
neuropsychology/ social status

phase 2

phase 1

ME
G 
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Comparison Scalp EEG, Invasive EEG, MEG, MRI 
and Zone of Resection

n=58 patients

• MEG second only to intracranial video-EEG
in predicting resection zone

• prediction of good surgical outcome: 
MEG 52% > ictal scalp video-EEG 33% > 
interictal EEG 45% indicate site of surgery

Wheless et al, Epilepsia 40(7):931-941 1999



Magnetic Source Imaging versus Intracranielles Electroencephalogram
zur Epilepsie Chirurgie: eine prospektive Studie

49 Patienten mit fokaler pharmkoresistenter Epilepsie

Ergebnis

positiver prädiktiver Wert für MSI:  für alle Anfallsformen 82-90%

Schlussfolgerung

klinische Evidenz: MSI kann invasive Ableitung potentiell ersetzen 

Kowlton et al, Ann Neurol 2006;59:835-842

Methode



Posttraumatic frontal lobe epilepsy

Cluster of MEG localisations adjacent
to the mesial posterior part of the lesion.



Homuncular Representation of the Body Surface
in Human Primary Somatosensory Cortex

K. Druschky et al, 2003 
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