
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Visual event-related components in human. A diagnostic tool for early detection
of metabolic brain disorder

Giger-Mateeva, V.I.

Publication date
2000

Link to publication

Citation for published version (APA):
Giger-Mateeva, V. I. (2000). Visual event-related components in human. A diagnostic tool for
early detection of metabolic brain disorder. [Thesis, externally prepared, Universiteit van
Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/visual-eventrelated-components-in-human-a-diagnostic-tool-for-early-detection-of-metabolic-brain-disorder(d5c36b98-33c7-433c-9d51-305b9867cda2).html


SUMMARY Y 

Visuall  event-related potentials (ERP) can be recorded in human by different 
non-invasivee techniques, one of which is electroencephalography (EEG) and another 
onee is magnetoencephalography (MEG). Both techniques provide overlapping, yet 
distinctt information about brain areas involved in the generation of event-related 
responses.. In particular, EEG allows detection of superficial (radial and tangential) 
andd deep activities with respect to the brain cortex, whereas MEG is best in detecting 
brainn activities that are superficial and tangential. These brain imaging techniques 
havee been used for fundamental studies of the brain (chapters 2 and 3); a clinical 
applicationn of the visual ERPs is presented in chapters 4 and 5. 

Introductoryy chapter 1 deals with the anatomy and physiology of neuronal 
cellss (neurons) and the origin of electrical brain activity. A brief historical review of 
thee techniques to record human brain electrical responses is described, with a special 
focuss on the visual evoked potentials (VEPs) and their characteristics. The main 
emphasiss however, is placed on the components of the visual event-related potentials 
(ERPs).. This chapter also provides the basis of the MEG recording technique. 

Thee second chapter shows that clear identification of the three long-latency 
componentss (N200, P3a, and P3b) to meaningful events can be facilitated by using 
thee onset of low contrast (10%) large checkerboard stimuli (200') as the visual event 
inn the "frequent" presentation of small (12') checkerboard stimuli. In this chapter, the 
behaviourr of these components on various stimulus parameters and states of attention 
iss elucidated. It was found that four midline electrodes are sufficient to record 
differentt late components (N200, P3a, and P3b) in adults from 40 to 60 years. Source 
modelingg of these responses, derived from 32 scalp electrodes revealed a superficial 
occipitall  generator for N200, a deep parietal generator for P3a, with a direction of 
thee current oriented centro-frontally, and a deep central generator for P3b, with a 
directionn pointing parietally. 

Chapterr 3 shows that EEG and MEG techniques can be simultaneously 
appliedd to record visual event-related responses from the human brain. Four distinct 
visuall  event-related components N200, P3a, P3b, and P3c are detected in the EEG 
andd MEG while counting visual events in subjects from 4 to 12 years of age. 
Furthermore,, for every event-related component detected in the EEG, there is a 
latencyy corresponding MEG component. The latency of the EEG and corresponding 
MEGG N2000 and P3a gradually shortens with brain maturation from 4 to 22 years, the 
latencyy of P3b does not significantly change within this age range, whereas the P3c 
latencyy in children rapidly shortens in children until 12 years, later on this 
componentt is not detectable any more. Compared to adults (40-60 years), the visual 
event-relatedd responses in children and young adults (4-22 years) show distinct 
maximaa over the posterior part of the head; N200, P3b, and P3c are strongest 
occipitally,, and P3a is more centro-parietal. Source modeling of the EEG 
componentss revealed deep sources (P3a and P3b), or just more superficial sources 
withh respect to the scalp (N200), whereas MEG detected superficial and tangential 
componentss to these sources, and some deeper activity (P3a). 
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Inn chapter 4 the diagnostic value and sensitivity of the method developed to 
recordd ERPs are assessed by comparing the latencies of ERPs in 19 patients with 
cirrhosiss without clinical symptoms of encephalopathy (40-60 years) and 20 age-
matchedd control subjects. Visual ERPs, in particular (the latencies of) P3a and P3b 
aree more sensitive in detecting abnormal brain electrophysiology in cirrhotic patients 
withoutt overt encephalopathy than N200, primary VEP, pattern-reversal VEP and 
alphaa rhythm. Thus, to assess visual ERPs in such patients, only three midline 
electrodess are sufficient: at Fz and Cz for P3a and at Pz for P3b. 

Chapterr 5 deals with the effect of flumazenil (an antagonistic drug to 
endogenouss benzodiazepines) on the latencies of the visual P3a and P3b 
components,, the time to complete the number-connection test (NCT) and the 
reactionn time test in cirrhotic patients with subclinical hepatic encephalopathy 
(SHE).. Since it was found mat flumazenil has no significant effect on either of these 
tests,, it is concluded that there is no support for the hypothesis that the neuro-
electrophysiologicall  abnormalities in cirrhotic patients are attributable to increased 
brainn levels of endogenous benzodiazepines. 

Inn the last chapter of this thesis the methodology to record visual event-
relatedd responses is discussed using EEG and MEG techniques to assess healthy 
subjectss and patients of various age groups. Furthermore, me results from source 
localizationn analysis are discussed with respect to their contribution to clinical 
practise.. Finally, suggestions and concluding remarks are made on the future 
applicationss of EEG and MEG techniques and their integration with other brain 
imagingg techniques. 
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