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Objectives

• In relation to neonatal seizures:
◦ Understand causes
◦ Understand and describe the classification
◦ Identify assessments and investigations 
◦ Understand treatment and management
◦ Identify important factors regarding 

ongoing care
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Abbreviations
ASM Antiseizure medication
CNS Central nervous system
CSF Cerebrospinal fluid
EEG Electroencephalogram
HIE Hypoxic ischaemic encephalopathy
IV Intravenous
MRI Magnetic resonance imaging
QCG Queensland Clinical Guidelines
RSQ Retrieval Services Queensland
USS Ultrasound scan
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Neonatal seizures
• Neurological emergency
• Newborn babies are at high risk for 

seizures
• Seizures happen when excessive 

and synchronised depolarisation 
occurs in large group of neurons

• Contact RSQ for discussion with 
neonatologist/paediatric 
neurologist
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Neonatal seizures
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• Difficult to diagnose and treat
• Clinical signs variable or even absent
• Best diagnosed by EEG (gold standard)
• Associated with greater risk for long term 

neurodevelopmental difficulties



Causes of neonatal seizures

• Hypoxic-ischemic encephalopathy (HIE)

• Intracranial haemorrhage

• Infection of CNS

• Other cerebrovascular (e.g. stroke)
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What are the CNS causes?



Causes of neonatal seizures

• Biochemical (e.g. hypoglycaemia, 

hyper/hyponatraemia)

• Inborn errors of metabolism (e.g. 

pyridoxine deficiency)
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What are other causes?



Causes of neonatal seizures

• Brain development abnormalities (e.g. 

schizencephaly)

• Drug withdrawal or intoxication

• Other genetic epilepsies (e.g. self-limited 

familial neonatal epilepsy)
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What are other causes?



Presentation

• No typical day of onset–may be variable
• Evolve over time dependent on aetiology
• Peak incidence between 12 and 24 hours 

of age
• Often cease by 72 hours of age
• Infection may be a cause at any time
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When do neonatal seizures typically occur?



Seizure classification

• Either clinically (with 
electroencephalogram (EEG) correlation) 
or only seen on EEG

• At onset, all are considered acute 
provoked (occur in the context of an 
underlying condition) and focal seizures

• Described according to predominant 
clinical feature–motor, non-motor, 
sequential, unclassified
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How are neonatal seizures classified?



Motor seizures

• Automatisms
◦ Co-ordinated motor activity–ocular, oral and 

limbs (e.g. eye deviation, lip smacking, 
cycling)

• Clonic
◦ Recurrent rhythmic movements (jerking)–

face, arms, legs or trunk
◦ Fast contraction then slow relaxation
◦ Rate of one to three per second
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Motor seizures

• Myoclonic
◦ Non-rhythmical, random, sudden and brief–

flexor muscles, variable topography
◦ Focal or multifocal, bilateral symmetric or 

asymmetric, EEG changes 
• Tonic

◦ Sustained increased in muscle contraction 
(seconds to minutes)

◦ Extension or flexion, one extremity or whole 
body, possible eye deviation
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Non- motor seizures

• Autonomic
◦ Alteration in autonomic nervous system 

functioning–cardiopulmonary, pupillary, 
gastrointestinal, sudomotor, vasomotor, 
thermoregulatory

• Behavioural arrest
◦ Pauses in activity
◦ Confirmed on EEG
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Other presentations

• Epileptic spasm (motor)

• Sequential

• Unclassified
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Jitteriness versus seizure
Clinical feature Jitteriness Seizure
Abnormal gaze or eye 
movement No Yes

Predominant movement
Tremor 
rapid 
oscillatory

Repetitive, 
clonic, jerking 
tonic

Movements cease with 
passive flexion Yes No

Stimulus provoked 
movements Yes May have

Conscious state/
autonomic change

Awake or 
asleep Altered
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Assessment
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History:
• Maternal, family and birth history
Examination:
• Physical–congenital anomalies, head 

circumference, birth marks, somatic 
abnormalities, facial dysmorphology

• Neurological–physical feature, posture, tone, 
cry, reflexes, behavioural state, movements

• Sepsis–bulging fontanelle, rash



Neurological examination

• Refer to QCG  Neonatal seizures 
Appendix B Abnormal neurological 
examination
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Assessment
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Observations:
• Vital signs
• Day of life seizure first presented 
• Seizure events

◦ Date, time, duration of events
◦ Type of seizure activity, including location
◦ Progression of events
◦ Autonomic changes
◦ Provoking stimuli
◦ Response to restraint or posture change
◦ EEG correlation



Assessment
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Investigations
• Pathology

◦ Blood, urine, CSF
• Neurophysiology

◦ EEG 
• Neuroimaging

◦ MRI–to identify brain malformations, 
intracranial haemorrhage, ischaemic damage

◦ USS–to detect haemorrhage



Principles for acute management
• Rapid, accurate identification
• Anti-seizure medication (ASM)
• Other medication as indicated and

advised (e.g. pyridoxine)
• Early discontinuation of ASM

once seizures ceased
• Prevention of secondary problems by 

maintaining physiological vital signs, blood 
glucose and ventilation
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Management
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What is the initial 
management?
• Resuscitation and 

stabilisation
• Ongoing assessment 

and examination
• Treat underlying 

causes
• Medications–ASM, 

antibiotics, antivirals, 
others as indicated

What other care?
• Documentation of 

seizure activity 
including video 
recording

• EEG—if available
• Family centred care 

and ongoing parental 
support

• Early referral for 
ongoing management



Medications
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Principles:
• Treat underlying cause
• Commence ASM when:

◦ Seizures clinically 
apparent lasting more 
than 5 minutes

◦ Repeated seizure events 
occur

• Refer to NeoMedQ

Treating underlying 
cause(s) is critical to 

prevent clinical 
deterioration, further brain 

damage and poor long 
term neuro-developmental 

outcomes

https://www.health.qld.gov.au/qcg/neonatal-medicines


Duration of treatment
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What is the optimal duration of ASM?
• Unknown
• Usually ceased after 72 hours of no seizures, 

normal neurological examination and only one 
ASM required to control seizures

Assess and consider
• Baby’s neurological status
• Underlying aetiology
• EEG (if available)
• Risks and benefits of ASM

o Potential efficacy and toxicity
o Side effects
o Anticipated rapidity of response



Antiseizure medications
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Phenobarbital
• First line treatment
• Controls seizures in 

43%–85% babies
• Administer loading dose 

o Commence daily 
maintenance doses if 
seizures continue

• Refer to NeoMedQ 
Phenobarbital

Second line ASM
• No general agreement 

on preferred second 
line drug(s)

• Requires expert advice

Practice tip:
Refer to NeoMedQ for 
medication information

https://www.health.qld.gov.au/__data/assets/pdf_file/0012/1100802/nmq-phenobarbital.pdf
https://www.health.qld.gov.au/qcg/neonatal-medicines


Discharge planning
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Provide parents with:
• Seizure emergency management plan
• Copy of discharge summary including type of 

seizures and medications
• Medications–information, education, prescription
• Copies of referrals and follow up 

appointments/plan
• Contact details of support services
• QCG parent information Seizures in newborn 

babies (and others as indicated)
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