LORETA Z-score Neurofeedback as a Potential Application in Epilepsy
ABSTRACT
Prior reports of Dr. Sterman and other authors have shown effectiveness of standard
1-electrode Neurofeedback (NFB) in the treatment of medication resistant epilepsy.
The tremendous progress in computer technology and introduction of Low
Resolution Electromagnetic Tomography Analysis (LORETA) NFB has generated hopes
for application of this technique in epilepsy therapy. LORETA localization was already
shown by our group to be the cost-effective tool in detection of potential seizure
origin. 10 patients from our neurology practice were subjects of LORETA Z-score NFB
therapy for the purpose of seizure reduction. The presented in detail cases include
primary generalized epilepsy with spike and wave discharges resistant to medications,
multifocal epilepsy with grossly abnormal EEG and medications resistance,
generalized epilepsy with grossly unremarkable EEG and frequent seizures, Asperger’s
Syndrome with epilepsy, Low functioning autism with epilepsy, focal epilepsy after
surgical tumor resection with medication resistant seizures, epilepsy/seizure of
unclear origin.
In addition, one case of generalized epilepsy with medication discontinuation during
the NFB and case of focal epilepsy with medication reduction is presented. Patients
work up included MRI of the brain, EEG, QEEG as well as LORETA electrical imaging.
LORETA Z-score NFB seems to be promising tool in medically resistant epilepsy cases.
Larger studies are warranted to further explore the most effective protocols for
seizure reduction.
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Background and Materials and Methods
-Quantitative electroencephalography (QEEG) and LORETA has been underutilized in
general neurology practice.
-Most neurologist are not familiar with QEEG therefore, QEEG has had very limited
application in general neurology practice.
-Recent advances in computer technology have made QEEG testing relatively inexpensive
and likely cost-effective (approximate USA insurance payment - $ 300).
-QEEG is based on mathematical processing of 2-5 minutes of selected fragments of
standard EEG recording which is able to condense the EEG data to one page color-coded
summary. LORETA (Low Resolution Electromagnetic Tomography Analysis)-is a 3D
mathematical transformation of QEEG data enabling relatively precise 7-10 mm
localization of dysfunction (developed in the Key Institute-Zurich).This gives a neurologist
unprecedented ability to look at summarized EEG information which was not previously
possible with regular EEG.
This is the analysis of 10 epilepsy cases from our medical practice who underwent 19
electrode surface/LORETA Z-Score Neurofeedback for possible seizure reduction.
A commercially available computerized cognitive testing (NeuroTrax Corp.) was used for
cognitive evaluations and QEEG software (Neuroguide, Inc.) for EEG and LORETA
analysis. TruScan (Deymed, Inc.) EEG amplifier, software and caps were used for EEG
acquisition.
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