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§ Basic principles and approach to the term EEG

§ Normal and abnormal patterns 
§ Discontinuous patterns at term 

§ Sharp waves 

§ Graphoelements

§ Common artifacts
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§ Continuity vs. discontinuity
§ Function of behavioral state and postmenstrual age

§ State change/sleep wake cycling/variability

§ Symmetry

§ Synchrony

§ Reactivity

§ Sharp waves (normal transients vs. abnormal spikes/sharp waves)

§ Graphoelements
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§ Continuity
§ Uninterrupted, non-stop electrical activity

§ Normal continuous patterns
§ Activité moyenne
§ Low voltage irregular 

§ Discontinuity
§ Higher voltage bursts of electrical activity interrupted by lower voltage inter bursts 

intervals (IBI)
§ IBI- Intervening periods of attenuation in which activity is attenuated <25 to 50 uV for 2 

seconds or more
§ Normal discontinuous pattern

§ Tracé alternant (quiet sleep)
§ Abnormal discontinuous pattern

§ Excess discontinuity

§ Burst suppression

IBI
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Weeks 26 27 28 <30 31-33 34-36 37-40

Interval (secs) -
Longest acceptable

46 36 27 35 20 10 6

Hrachovy and Mizrahi Atlas of Neonatal Encephalography 2015

Tsuchida et al 2013, ACNS Standardized EEG Terminology 
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§ Awake – defined by eyes open

§ Asleep – defined by eyes closed
§ Quiet sleep (NREM)

§ Regular respirations

§ Random eye movements
§ Variable tone

§ Active sleep (REM sleep)

§ Irregular respirations
§ Rapid eye movements

§ Decreased tone

37-38 weeks

30 weeks

34 weeks

*Each behavioral state has a distinct EEG pattern*

*
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§ Synchrony
§ Before 27 to 29 weeks- completely synchronous(“hypersynchronous”)
§ 29-30 weeks PMA- 70% synchronous
§ Term- mild asynchrony in quiet sleep

§ Reactivity
§ Appear at 33 to 34 weeks GA
§ Spontaneous episodes of attenuation may be associated with self arousal

§ Variability
§ Spontaneous EEG response to internal stimuli
§ Seen at 25 weeks, well established at 30-31 weeks PMA
§ Response consists of any change in frequency, continuity, or voltage 

§ Dysmaturity
§ EEG that would be normal for an infant at least two weeks younger than stated 

PMA
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§ Awake
§ Continuous poly-frequency activity

§ Slow, low voltage baseline shifting
§ Superimposed semi-rhythmic 4-8 Hz activity in all areas
§ Generalized low voltage 18-22 Hz activity anteriorly
§ Low voltage 2-3 Hz activity
§ Low to medium amplitude – “activite moyenne”(“average or medium 

background activity”)
§ Muscle activity helps distinguish from sleep
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Sansevere, A and Harrar, D. eds,. Atlas of Pediatric and Neonatal ICU EEG. Springer Publishing Company 2021
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§Active sleep
§Mixed frequency active pattern
§Continuous, mostly theta with delta
§50-150 uV
§Earlier active sleep

§Low voltage irregular pattern
§Lower voltage, continuous, theta/delta activity with 
overlying fast activity

§Later active sleep
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Sansevere, A and Harrar, D. eds,. Atlas of Pediatric and Neonatal ICU EEG. Springer Publishing Company 2021
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§Quiet sleep
§Tracé alternant pattern
§Bursts of 1-6 Hz, 50-200 uV with admixed sharp 
components up to 4 to 6 s

§IBI – voltage > 25 uV, duration up to 6 seconds

14

Burst IBI
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§ Excess discontinuity
§ IBI are too long, voltage too depressed

§ Burst suppression
§ Invariant, IBI < 5uV, non-reactive, no normal features in the bursts

§ Sparse IBI activity up to 15 uV in 1 electrode or < 2 seconds of transient activity up to 15 
uV
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Excess discontinuity

Sansevere, A and Harrar, D. eds,. Atlas of Pediatric and Neonatal ICU EEG. Springer Publishing Company 2021

17

Burst-suppression

Sansevere, A and Harrar, D. eds,. Atlas of Pediatric and Neonatal ICU EEG. Springer Publishing Company 2021
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There are no definitive parameters defining ‘normal’ sharp waves in newborn EEG

Normal Abnormal

<75mV >150 mV

<100msec >150msec

Polarity - Polarity +

Single Runs/multiple

Simple morphology Complex morphology

No/small slow wave Large slow wave
Random Focal persistence

Rare Frequent

Quiet sleep Persist in active sleep and 
waking

When are they excessive? 
Ø 11/hour at term
Ø 13/hour in preterm
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§Frontal sharp transients/ encoches frontales
§Anterior dysrhythmia
§Delta brushes
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§ May appear as early as 26 weeks 

§ Maximal expression at ~ 35 weeks – typical 
biphasic, blunted morphology appears

§ Usually synchronous 
§ Occur in transition from AS to QS (REM to NREM), 

and in QS
§ May be associated with “frontal/anterior 

dysrhythmia”
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Sansevere, A and Harrar, D. eds,. Atlas of Pediatric and Neonatal ICU EEG. Springer Publishing Company 2021

ENCOCHES FRONTALES 
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§ Frontal delta(1.5-4 Hz) 

§ < 4-6 seconds

§ 50-150 µvolts

§ Polymorphic or monomorphic

§ Associated w/frontal sharp transients

§ Transitional and QS
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Sansevere, A and Harrar, D. eds,. Atlas of Pediatric and Neonatal ICU EEG. Springer Publishing Company 2021
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§ Marker of prematurity
§ First seen at 26 weeks
§ Peak at 32-34 wks
§ Associated with quiet sleep after 33 weeks
§ 0.3-1.5 Hz delta wave of 50-250 µvolts
§ Superimposed fast activity (18-22 most common, 8-12 also common), 

voltage up to 75 µV
§ Migrate centrally(< 32 weeks) to temporo-occipital
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Sansevere, A and Harrar, D. eds,. Atlas of Pediatric and Neonatal ICU EEG. Springer Publishing Company 2021
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§ Non-physiologic
§ Electrode artifact
§ Bedside provider

§ Patting
§ Rocking

§ Physiologic
§ Muscle artifact
§ EKG artifact
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