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Objectives

• Review Neonatal EEG

• Discuss Interesting Pediatric EEGs

• Review different types of EEG



Neonatal EEG

• Number of electrodes reduced because of small head 
circumference of the newborn

• There is a paucity of activity in the extreme frontopolar regions

• Additional electrodes (respiratory, eye movement, EKG, EMG)

• Typical recording, even routine, is longer



Age categories to consider for Pediatric EEG 
Interpretation

• Pre-term: Below 38 weeks GA 

• Neonatal: Less than 1 month CA (38 to 44 weeks GA) 

• Infants: Age 1- 12 months 

• Normal timing of EEG maturational changes is expressed in terms of weeks 
after conception (conceptual age) rather than weeks since birth.
• Conceptual age = Gestational age + Chronological age 



Frontal sharp transients (encoches frontales) 



Frontal sharp transients

• Onset 34-35 weeks conceptual age

• Persist through term

• Not a sign of lower seizure threshold



Delta Brushes



Delta Brushes

• Delta with superimposed 8 – 20 Hz activity
• Peak at 32 -34 weeks
• Present up to 46 weeks conceptional age
• Prior to 33 weeks more common in active sleep
• Moves to quiet sleep after 34 weeks



Trace Discontinu

• Pattern of healthy quite sleep
• bursts of normal cortical activity, regularly interspersed with low 

voltage (<25uV) periods of quiescence
• hallmark of the premature EEG
• discontinuity of the background activity
• The interburst interval (IBI) related to CA

• periods progressively shortening with increasing maturation 
of the brain and development of cortical folding



Trace Discontinu



Trace alternant

• At 35-36 weeks- Quite sleep remains discontinuous but 
duration of IBI decreases and amplitude increases ( exceeds 
25uV)



Trace alternant



Discontinuous EEG

• seen in neonatal encephalopathies like HIE 
• is comparable in morphology to the tracé discontinu seen in 

prematures
• discontinuous periods tend to be longer and of lower voltage 

(<10 μV) with increasing severity of brain dysfunction and 
indicate a poor prognosis



Febrile Status Epilepticus (FSE)

• subgroup of complex febrile seizures

• Febrile seizure or series of seizures lasting >30 minutes

• Status is the most common neurological emergency in 
childhood

• FSE has a good prognosis compared to status secondary to 
CNS infections



EEG of a 12 month old who had one hour of continuous focal status without clear 
lateralization.  The MRI was normal.  The EEG was done one day after FSE and shows 
right temporal slowing.  Note that slowing is maximal in the posterior derivation.

Nordli et al Neurology 2012; 79:2180-2186



EEG of a 38 month old who had one hour of continuous status with definite clinical lateralization to the 
left.  There was equivocal hippocampal T2 abnormality.  The EEG was done two days after FSE and shows 
left temporal attenuation of faster frequencies.  Nordli et al Neurology 2012; 79:2180-2186





Hypsarrhythmia

• 0.5 to 3 Hz chaotic, asynchronous slow waves with voltages 
greater than 300 mV

• Multifocal spikes and sharp and slow waves are also present

• Intervals of attenuation can occur with and without clinical 
myoclonic activity or flexor spasms





Background





Ictal EEG







Case

7 y/o male with episodes of transient alteration of awareness.  He 
states he feels like his missing things. Family has seen events increase 
and he has had some incontinence associated with these events.

Family history of epilepsy in younger brother.





Seen with HV – 13 y/o with near drowning



Burst Suppression

• severest form of EEG discontinuity
• prolonged periods (usually >10 seconds) of marked suppression 

(voltage consistently <5 μV), interspersed with shorter periods of 
paroxysmal burst activity and a fairly constant interburst interval 
(absence of variability)

• voltage of the bursts may vary and is generally higher than 50 μV
• content of the bursts is also abnormal, with sharper waveforms 

and less low-frequency activity
• does not show any reactivity to external stimuli







Asymmetry

• Consistent asymmetry in amplitude of >50% between 
homologous areas of the brain is abnormal

• The abnormal side usually has lower amplitude with often 
some of the constituents of the normal background activity 
missing 



2 y/o female with significant cardiac history with acute L MCA stroke.



• EEG alone cannot be used to make or refute a specific diagnosis of 
epilepsy!!!

• Similar patterns are caused by variety of different diseases. 
• Many diseases can cause more than one type of EEG pattern.
• Not all neurological diseases are associated with EEG changes.
• Intermittent EEG changes can be infrequent.
• EEG can be abnormal in some persons with no other evidence of 

disease. 

Remember…



• Aid in the diagnosis of epilepsy

• Classification of seizures

• Rule out non-epileptic events

Purpose of EEG



Types of EEG

• Inpatient vs outpatient

• Routine vs prolonged

• Utilize activating techniques



• Prospective study – 46 patients
• Compare the usefulness of a sleep-deprived EEG vs ambulatory EEG in patients with 

historical information consistent with epilepsy but with a normal or non-diagnostic 
initial routine EEG. 

• EEGs reviewed independently by two board-certified electroencephalographers for 
the presence of interictal epileptiform discharges and seizures. 

• Both the sleep-deprived EEG and ambulatory EEG improved detection of epileptiform 
discharges (24% versus 33%).

• Ambulatory EEG detected seizures in 7/46 (15%) patients. 

Sleep deprived vs Ambulatory

Liporace J, Tatum W 4th, Morris GL 3rd, French J.  Clinical utility of sleep-deprived versus computer-assisted ambulatory 16-channel EEG in epilepsy 
patients: a multi-center study. Epilepsy Res. 1998;32(3):357.



Indeterminate EMU admissions: does repeating the admission 
help?

• EMU admissions during 2007-2009 at Mayo Clinic Hospital
• Admission to the EMU was helpful for spell classification, with 80% of the patients receiving a 

diagnosis after the first admission. 
• 106 indeterminate admissions

• 13 (12%) went on to have a second admission
• During the second admission, 8 (62%) were diagnosed. 

• 5 patients went on to have a third or fourth admission, with none of them receiving a 
diagnosis. 

• 19 (18%) patients had ambulatory EEG monitoring after an indeterminate admission, with only 
1 (5%) receiving a diagnosis after ambulatory EEG monitoring. 

• Based on this study, a second admission should be considered if no diagnosis is reached after the 
first admission. If no diagnosis is made after the second EMU admission, subsequent admissions are 
unlikely to produce a definitive diagnosis.

Zarkou S, Grade M, Hoerth MT, Noe KH, Sirven JI, Drazkowski JF.  Indeterminate EMU admissions: does repeating the admission help?  Epilepsy Behav 2011 
Apr;20(4):706-8. Epub 2011 Mar 26



Conclusions

• Age is important for pediatric EEG

• Normal patterns can be age dependent

• Beware of Artifact

• Pediatric syndromes may have unique pattern

• EEG is a tool



Questions?


