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NEONATAL SEIZURES

Taeun Chang, MD

Incidence

Population studies demonstrate association 
to birth weight

Less than 1500 g → 57.5 per 1000 infants
2500-3999 g → 2.8 per 1000 infants

Neonatal seizures

What is a seizure in a neonate?
Do neonatal seizures harm the brain?
What causes neonatal seizures?
Role of EEG in neonatal seizures
Treatment of neonatal seizures
Prognosis of neonatal seizures
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What is a seizure?

Clinical Definition
A paroxysmal alteration in neurologic function

Electrographic Definition
Abnormal hypersynchronous and excessive 
excitation of a population of cortical neurons

Brain Development

Neonatal Seizure Classification

Four Essential Seizure Types
Subtle
Clonic
Tonic
Myoclonic
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Subtle Seizures

Classification of Neonatal Seizures

What are not seizures?
Jitteriness

Not accompanied by ocular or autonomic phenomena
Excessive stimulus sensitivity
Stopped by gentle passive flexion of limb

Benign paroxysmal neonatal motor phenomena
Roving, sometimes dysconjugate eye movements
Sucking, puckering movements not accompanied by 
ocular phenomena
Benign neonatal sleep myoclonus
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Do neonatal seizures 
harm the brain?

Seizure Mechanisms in the Neonatal 
Brain

Epileptiform Changes More Readily in 
the Neonatal Brain from Hypoxia
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Reduced CSF Glucose Concentration

Reduced Energy Metabolism

Repeated Seizures
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Reduced Macromolecular Metabolism 
with Seizures

Perinatal Asphyxia & Seizures

Cell Counts in Hippocampus
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Sprouting in CA3

CNS Consequences

Mizrahi Epilepsia 1999

?late functionInterfere with cortical 
projection

Alter brain pathway

Species variableNone observed
Increased emotionality

Learning / Behavior

?transientDeplete energy
Protein & DNA synthesis

Recurrent seizure

?age dependentReorganizationHippocampual → seizure

? age dependent
?less vulnerable

Toxic necrosis, apoptosisSeizure → neuronal injury

Immature BrainMechanismFinding

Systemic Consequences

Altered cardiovascular dynamics
Blood pressure, heart rate, cerebral flow

Respiratory compromise
Changing metabolic milieu

Increased metabolic rate
Hypoglycemia, high energy P depletion
?Altered fuel utilization
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Causes of Neonatal 
Seizure

Neonatal Seizure Etiologies

Epileptic Syndromes in the Newborn

Benign familial neonatal seizures
Benign idiopathic neonatal seizures (5th day 
Fits)
Early myoclonic encephalopathy
Early infantile epileptic encephalopathy 
(Ohtahara syndrome)
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Role of EEG

 
 
32 EEG +; 31 EEG – 
< 34 wk #3; > 37 wk #26 
 
8- clinical and EEG + 
13- subclincal (EEG +) 
11- clinical and subclinical 
85% no clinical behavior with EEG seizures 
 
13% interictal period > 60 minutes 
        

Bye 

Seizure Frequency

EEG exams 
 
Seizures/hour    9.5 (1-66) 
Seizure duration  132 sec (19-675) 
Longest seizure  280 sec (26-1840) 
% EEG with sz    23% (2-87) 
         

Clancy 
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EEG & Seizures

1 (14)7 (30)Esz, PB/ Phy, %

1 (14)11 (48)Status, #, %

3.1 (2.2-10)7 (.8-32)Longest, min

98 (77-299)93 (17-651)Average time, sec

.004.25 (.13-2.3)2.4 (.27-30.5)Time in sz, hr

.0079 (3-94)113 (4-922)Esz/infant #

p (A vs S)StrokeAsphyxiaCharacteristics

McBride 2000

EEG Background Activity

EEG background as predictor of electrographic seizures 
in high-risk neonate   Laroia N.  Epilepsia 1998; 39:545 
 
 
High risk infants 
EEG monitoring onset @ 24 hours (>3 hours-days) 
Asphyxia 40/51; 14 with clinical seizures 
Monitoring time prior to first seizure (~10 minutes- 21 hours) 
 
EEG background and occurrence of electrographic seizures 
Retrospective and   
prospective groups 
combined (n = 51) 

Normal or immature 
EEG background 
 

Abnormal EEG 
background 
 

No electrographic seizures 23 5 
Electrographic seizures 1 22 

 

Treatment of Neonatal 
Seizures
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Acute Therapy

Glucose
10% solution
2ml/kg

Phenobarbital
20mg/kg IV, boluses as necessary up to 40mg/kg

Calcium gluconate 5% soln, 4mk/kg, IV
Mg sulfate 50% soln, 0.2ml/kg, IM
Pyridoxine 50-100mg, IV

AED Treatment

59 neonates with EEG seizures
Randomized; PB (25µg/ml); Phy (3µg/ml)
Control

PB 43%, Phy 45%, combined 57-62%
Seizure severity (freq, duration) 

Inversely related to control

Painter et al, N Engl J Med 1999; 341(7):485

Alternative Therapies

IV
Diazepam, lorazepam, midazolam
Clonazepam, lidocaine, paraldehyde

PO
Carbamazepine, valproate, vigabatrin
Primidone, levetiracetam
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Prognosis of Neonatal 
Seizures

Prognosis – Age and EEG

Prognosis - Disease
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End


