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Current statusof quantitative EEG

| ntroduction

Quantitative electroencephalography (QEEG) is the mathematical processing of
digitally recorded EEG in order to highlight specific waveform components, transform the
EEG into a format or domain that elucidates relevant information, or associate numerical
results with the EEG data for subsequent review or comparison.Several QEEG techniques
are commonly called EEG brain mapping (Nuwer, 1997).

Digital electroencephalography (DEEG) techniques have grown rapidly in popularity
for recording, reviewing, and storing electroencephaography (EEG).Digitd EEG
recordings are flexible in the way they display the EEG tracings, unlike analog paper EEG.
Montage, filter, and gain settings can be changed retrospectively during record review.
Quantitative EEG analysis techniques can provide additional measurements or displays of
EEG in ways not available with analog paper EEG recordings. Although much scientific
literature has been produced after decades of research in this field, there remains
controversy about the clinical role of quantitative EEG anaysis techniques. This
assessment is meant to help the clinician by providing an expert review of the current

clinical usefulness of these techniques (Nuwer, 1997).

Quantitative EEG commenced 70 years ago when Dietsch (1932) applied Fourier
anaysis to seven records of EEG. Fourier analysis remains one of the most popular
analysis techniques in this field, though hardly alone. Fourier analysis is a very accurate
spectral analysis technique so it is often used offline, for assessment, when time is not an
Issue (Kaiser, 2005).

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 (ICU) and operating room monitoring: For continuous
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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: quantitative EEG 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 encephal opathy when the diagnosis remains unresolved after initia clinical
evauation.Quantitative EEG 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).

Clinical quantitative EEG is a complex speciaity that may include not only standard
EEG but also digital EEG, topographic mapping, spectral analysis, spectral coherence,
significance probability mapping, and discriminant function analysis. There are three basic
clinica uses. non-specific detection of organicity; as encephalopathy, specific
categorization of disease or clinical condition, and epileptic source localization (Duffy;et
al., 1994).

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 rea-life situation,
useful information not available by means of standard EEG recordings can be obtained
(Logar;et al., 1994).

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

Both color density spectral array (CDSA) and amplitude-integrated EEG (aEEG)
demonstrate acceptable sensitivity and false-positive rates for seizure identification among
critically ill children. Accuracy of these tools would likely improve during clinical use,
when findings can be correlated in real-time with the underlying raw EEG. In the hands of
neurophysiologists, color density spectra array and amplitude-integrated EEG displays
represent useful screening tools for seizures during continuous EEG monitoring in ICU
(Stewart;et al., 2010).

Improving quantitative EEG software is helping to make it feasible for continous
EEG (cEEG) to provide continuous information about changes in brain function in real
time at the bedside and to alert clinicians to any acute brain event, including seizures,
ischemia, increasing intracranial pressure, hemorrhage, and even systemic abnormalities
affecting the brain, such as hypoxia, hypotension and acidosis (Friedman;et al., 2009).

Quantitative EEG is capable of reflecting changes in blood flow and metabolism in
as little as 28-104 seconds.Clinically, QEEG correlates with stroke severity, radiographic
findings, and response to treatment. Several parameters correlate with initial stroke
severity as measured by the Nationa Institutes of Health Stroke Scale (NIHSS) in both the
acute and subacute periods.Sensitive techniques are needed to detect cerebral ischemia, for
example, in vasospasm-associated delayed cerebral ischemia after subarachnoid
haemorrhage (SAH). Early evidence suggests that QEEG may be sensitive enough to
allow pre-clinical detection of delayed cerebral ischemia from vasospasm (Foreman and
Claassen, 2012).
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Visua EEGs and QEEGs could be used in addition to the differentia diagnosis
between Alzheimer's disease and subcortical vascular dementia, but only selected
parameters of QEEG could be useful in differentiating between Alzheimer's disease and
subcortical vascular dementia subgroups with the same degree of dementia (Gawel;et al.,
2009).

The Parkinson disease patients present diffuse slowing in the QEEG as compared
with age-adjusted normal controls.QEEG analysis is not only useful as atool for studying
pathophysiological findings but also as a predictive biomarker for dementia in parkinson
disease (Kamei, 2012).

Quantitative EEG-guided neurofeedback appears to be dramaticaly effective in
abolishing or significantly reducing headache frequency in patients with recurrent
migraine (walker, 2011).

Quantitative EEG results suggest that the duration of physiologica recovery after
concussion may extend longer than observed clinical recovery (McCrea;et al., 2010).

Interventions for improvement of cognitive problems in patients with traumatic
brain injury include electroencephalography biofeedback, also known as neurofeedback.
Deviations in QEEG patterns from the normative group are the basis for an intervention
plan. While QEEG patterns, obtained under an eyes closed, resting condition, provide
information about deviations at rest, QEEG patterns obtained while the patient engages in
cognitive tasks reflect specific deficiencies in brain functioning (Thornton and
Car mody, 2009).

Basal instability in cortical arousal, as reflected in measures of QEEG, is common

in most of the anxiety disorders. A statistically significant difference of spectra power in
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apha band between left and right hemisphere was obtained (Demerdzieva and Pop-
Jordanova, 2011).

In comparison with heathy subjects, patients with schizophrenia show increased
delta, theta, and beta activity and decreased alpha activity. The Similar occurs in patients
with depression, but in fewer regions. Interhemispheric asymmetry is found in patients
with schizophrenia and healthy subjects, but not in patients with depression (Begic;et al.,
2011).
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AIM _AND STUDY OF THE WORK':

To review the current status of quantitative EEG and its value in certain

neuropsychaitric disorders.



