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The background frequencies of the EEG are one 
of the important aspects that helps describe the EEG 
patterns. EEG frequencies are measured in Hertz 
(Hz), and there are 4 types: beta, alpha, theta, delta.

How to recognize beta, alpha, theta, and delta 
frequencies?

1.2. Normal drowsy EEG

It is characterized for disappearance of the alpha 
rhythm, little movement or muscle artifact, and low 
voltage. Sometimes eye roving can be seen in the 
frontal channels. 

1. Normal EEG 

1.1. Normal awake EEG

 It is characterized by the alpha rhythm (8–13 Hz) 
in the posterior regions of the head, also called pos-
terior dominant rhythm. The alpha rhythm usually 
appears with eyes closed when the patient is relaxed, 
and attenuates with eyes open. Note the appearance 
of the alpha waves (arrow) after the patient closes his 
eyes and the attenuation when he starts counting. 
Note the muscle artifact (arrowhead) in the left tem-
poral region. 

1.3. Normal sleep EEG

Different frequencies and wave forms can be seen 
in the EEG, depending on the stage of sleep, such 
as vertex waves (central channels), posterior occipi-
tal sharp transient of sleep (occipital channels), spin-
dles and K-complexes (central channels), or slower 
frequencies. 
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2. Encephalopathy

This pattern is characterized by slow frequencies 
such as delta and theta waves. It denotes non-specific 
cerebral dysfunction. Encephalopathy can be graded 
from mild to profound. This pattern can be seen in mul-
tiple settings, including sedation, metabolic derange-
ments, anoxic brain injury, etc.

2.1. Mild encephalopathy

There is absence of posterior dominant rhythm. 
Most of the background shows the presence of theta 
waves more than delta waves. 

The EEG was recorded in a 26-year-old man with 
a history of seizures. Patient received sedatives in the 
emergency room. 

2.3. Severe encephalopathy

Very slow frequencies, sometimes accompanied 
by simple generalized periodic discharges (including 
triphasic waves). The three components of the tripha-
sic waves (arrow) are: the sharpest wave, followed by 
the tallest wave (downward deflection), and then the 
longest wave. A phase lag is often seen in this pattern 
(arrow head) which means that the anterior channels 
usually manifest the waves a few milliseconds before 
the posterior regions.

The EEG was recorded in a 73-year-old man with 
confusion, sepsis, and acute kidney injury. 

2.2. Moderate encephalopathy

There is absence of posterior dominant rhythm. 
Most of the background shows the presence of delta 
(arrow) more than theta waves. 

The EEG was recorded in a 74-year-old man with 
encephalopathy, responsive only to painful stimuli. Note 
the bisynchronous and symmetric triphasic waves. 

2.4. Profound suppression of the rhythm

A suppressed EEG is defined as amplitudes less 
than 10 micro Volts. Note the absence of potentials 
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This electroencephalogram was recorded in a 72- 
year-old man with altered mental status and respira-
tory failure. Patient was intubated and comatose. 

3. Burst-suppression pattern 

Burst-suppression is an abnormal pattern in the 
electroencephalogram in which bursts of high-voltage 
slow waves and sharp waves alternate with periods 
of depressed background activity. Caution must be 
taken in consideration when interpreting this type of 
patterns since it can be seen in anoxic brain injury, 
prolonged status epilepticus, myoclonic status epilep-
ticus, and deeply sedated patients.

The electroencephalogram was recorded in a 
67-year-old man with left middle cerebral artery 
stroke. 

5. Subclinical status epilepticus 

This is a very common entity in critically ill patients. 
The EEG shows electrographic seizures without prom-
inent motor symptoms. 

Note the ictal discharges from the right fronto- 
temporal region (red channels): faster activities, 
sharply contoured waves, more pronounced in F8-T4 
and T4-T6 (arrow), and intermittent changes in fre-
quency and amplitude. 

The EEG was recorded on a 60-year-old woman 
who had a cardiac arrest and was coded for approxi-
mately 10 minutes. 

4. Focal slowing: Left hemisphere slowing

It is characterized by slow frequencies such as 
delta and theta waves in one specific region of the 

28-year-old woman with multiple and prolonged 
episodes of behavioral arrest. 
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when EEG is reviewed even at higher sensitivities 
(3 microV/mm). 

brain. It denotes focal non-specific cerebral dysfunc-
tion. Note the delta and theta waves over the left hem-
isphere (blue channels and arrows).
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