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Introduction

Clinical quantitative electroencephalography (qEEG) is a complex
speciality that may include not only standard EEG but also digital EEG,
topographic mapping, spectral analysis, spectral coherence, long latency and
event related potentials (EP), significance probability mapping (SPM), dipole
source localization methodology (DLM), and discriminant function analysis.
There are three basic clinical uses: non-specific detection of organicity; as
encephalopathy, specific categorization of disease or clinical condition, and
epileptic source localization. (Duffy, et al, 1994)

Certain quantitative EEG techniques are considered established as an
addition to digital EEG in: 1)Epilepsy: For screening for possible epileptic
spikes or seizures in long-term EEG monitoring or ambulatory recording to
facilitate subsequent expert visual EEG interpretation. 2)Intensive Care Unit
and operating room monitoring: For continuous EEG monitoring by
frequency trending to detect early acute intracranial complications in the ICU
or operating room, and for screening for possible epileptic seizures in high-
risk ICU patients. Certain quantitative EEG techniques are considered
possibly useful practice options as an addition to digital EEG in: 1) Epilepsy:
For topographic voltage and dipole analysis in presurgical evaluations.
2) Cerebrovascular Disease: QEEG in expert hands may possibly be useful in
evaluating certain patients with symptoms of cerebrovascular disease whose
neuroimaging and routine EEG studies are not conclusive. 3) Dementia:
routine EEG has long been an established test used in evaluations of dementia
and encephalopathy when the diagnosis remains unresolved after initial
clinical evaluation. In occasional clinical evaluations, QEEG frequency
analysis may be a useful adjunct to interpretation of the routine EEG when
used in expert hands. On the basis of current clinical literature, opinions of
most experts, and proposed rationales for their use, QEEG remains
investigational for clinical use in postconcussion syndrome, mild or moderate



head injury, learning disability, attention disorders, schizophrenia,
depression, alcoholism, and drug abuse. (Nuwer, 1997)

Long-term EEG monitoring increases the scope of EEG techniques
and improves the diagnostic value of standard EEG recordings providing up
to 90% positive diagnostic information. Allowing quantification of epileptic
activity recorded in real-life situation, useful information not available by
means of standard EEG recordings can be obtained. (Logar, et al, 1994)

Our results raised the possibility that some quantitative EEG changes
indicating EEG normalization might be markers of seizure control as
predicted for the antiepileptic drugs .Parallelism between neuronal
synchronization, presence of generalized spike-wave paroxysms, and cortical
excitability is the theoretical basis for this possibility .The relationship
between them was supported by human studies. (Clemens, et al, 2007)

Our data indicate that conventional EEG revealed abnormalities in
patients affected by acute ischemic stroke, whereas EEG mapping had slightly
higher sensitivity in showing these abnormalities. Therefore, it seems that the
longer time involved and the higher cost of EEG mapping may allow with
several improvements in diagnostic definition. (Murri, et al, 1998)

Quantitative EEG measures such as Sub-acute delta: alpha power ratio
(DAR) demonstrates potential to augment bedside assessment of cerebral
pathophysiology and prognostication of stroke evolution. QEEG measures
from a standard number of electrodes, if available rapidly and robust to
potential artifacts, may inform future management of stroke patients. (Simon,
et al, 2007)

Degenerative diseases have two outstanding characteristics: (1) They
tend to affect specific parts or functional systems of the nervous system.
(2) They begin insidiously, after a long period of normal nervous system
function, and pursue a gradually progressive course that continues for many
years, often a decade or longer. In respect to their temporal evolution, these



diseases differ from most of the metabolic and slow viral disorders. (Allan, et
al, 2005)

It was thought that quantitative EEG had the possibility as
a diagnostic tool of degenerative dementias. (Kai, 2007)

In subcortical vascular dementia, like in Alzheimer's disease
disturbances were found in cholinergic transmission. The cholinergic deficit
as manifested in changes of synaptic potentials is reflected in EEG signals.
(Gawel, et al, 2007)

The data suggest that neurophysiological endophenotype of non-
demented individuals at genetic risk for AD, characterized by increased
excitability and dysfunction of deep brain and alpha rhythm-generating
structures may be revealed decades before the first clinical symptoms of
presumable dementia. (Ponomareva, et al, 2006)

Cognitive decline which is a common feature of Parkinson disease is
not usually the severe type of dementia seen in Alzheimer disease. Memory
impairment is not a feature of PD; rather; the patient is just slow in responding
to questions, so- called bradyphrenia. Fifteen percent to 20% of patients with
PD have a more profound dementia, similar to that in Alzheimer disease.
(Fahn, et al, 2005)

The electroencephalogram (EEG) contains abnormally lower
frequencies in some patients with Parkinson’s disease (PD). Quantitative EEG
could show significant differences between clinical cognitive states in PD,
particularly between cognitively normal PD patients and those with mild
cognitive impairment. And also QEEG can assess whether focal measures or a
global EEG measure correlated better with cognitive status and/or
neuropsychological test results. An objective physiological measurement for
early cognitive changes in PD would provide a useful biomarker for studying
cognitive decline in PD. (Cavinessa, et al, 2007)



AIM OF THE WORK:

1- To review the advanced quantitative EEG diagnostic
techniques.

2- To review the value of quantitative EEG in certain
neuropsychaitric disorders.
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