
Neonatal Seizures
Seizure: is a paroxysmal, time limited(
transient) change in motor activity and or
behavior that results from abnormal electrical
activity in the brain. Seizure incidence is higher
during the neonatal period than in any other
period in life because metabolic, toxic,
structural and infectious diseases are more
likely to be manifested during this time, The
immature brain has many differences from the
mature brain that render it more excitable and
more likely to develop seizures



• Neonatal seizures differ from those in a child or adult because
generalized tonic clonic convulsions tend not to occur in the
1st month of life

CLX MNXs & Classification
There are 5 main neonatal seizure types: subtle, clonic, tonic,

spasms, and myoclonic. Spasms, focal clonic or tonic, and generalized
myoclonic seizures are, as a rule, associated with electrographic
discharges (epileptic seizures), the others are usually not associated
with discharges and are thought to us represent release phenomena
with abnormal movements secondary to brain injury rather than true
epileptic seizures.

1. clonic seizures: can be focal or multifocal. Multifocal clonic seizures
involve several body parts and are migratory in nature. The migration
follows a non-Jacksonian trend; for example, jerking of the left arm can
be associated with jerking of the right leg. Generalized clonic seizures
are uncommon in the neonatal period presumably due to decreased
connectivity associated with incomplete myelination at this age.



2. Spasms are sudden generalized jerks lasting 1-2 sec that are
distinguished from generalized tonic spells by their shorter
duration and are usually associated with a single, very brief,
generalized discharge.

3. Tonic seizures: can be focal or generalized (generalized are
more common). Focal tonic seizures include persistent
posturing of a limb or posturing of trunk or neck in an
asymmetric way often with persistent horizontal eye deviation.
Generalized tonic seizures are bilateral tonic limb extension or
tonic flexion of upper extremities often associated with tonic
extension of lower extremities

4. Myoclonic seizures: brief focal or generalized jerks of the
extremities or body that tend to involve distal muscle group.
Myoclonic seizures are divided into focal, multifocal, and
generalized types. Myoclonic seizures can be distinguished
from clonic seizures by the rapidity of the jerks and by their
lack of rhythmicity.



5. Subtle seizures: include transient eye deviations, 
nystagmus, blinking, mouthing, abnormal extremity 
movements (rowing, swimming, bicycling, pedaling, 
and stepping), fluctuations in heart rate, hypertension 
episodes, and apnea. Subtle seizures occur more 
commonly in premature than in full-term infants. 

Several features distinguish seizures from nonepileptic 
activity in neonates:

1. Autonomic changes such as tachycardia, increase in 
blood pressure are common with seizures

2. Nonepileptic movements are suppressed by gentle 
restraint

3. Nonepileptic phenomena are enhanced by sensory 
stimuli



Etiologic Diagnosis

The most common causes of neonatal seizures
are:

HIE, metabolic, infectious, traumatic,
structural, hemorrhagic, embolic and maternal
disturbances

Ages 1-4 days: HIE, drug withdrawal , drug
toxicity( lidocaine, penicillin), acute metabolic
disorders: hypocalcemia, hypoglycemia,
hypomagnisemia, hypo or hyper Na; inborn
error of metabolism: galactosemia, urea cycle
defects; pyridoxine dependency



Ages 4-14 days:
- infections: meningitis, encephalitis
- metabolic disorders: hypo Ca, hypoglycemia
- drug withdrawal
- benign neonatal convulsions
- kernicterus

Ages 2-4 weeks:
- Inherited disorders of metabolism: urea cycle
defects, organic aciduria

- malformation of cortical development:
lissencephaly, focal cortical dysplasia

- tuberous sclerosis - Sturge-Weber syndrome
- head injury: subdural hematoma, child abuse



DIAGNOSIS:
Careful neurologic examination of the infant 

- chorioretinitis: TORCH
- Skin: neurocutaneous syndromes( tuberous 
sclerosis, incontinentia pigmenti, Sturge Weber)

EEG is considered the main tool for diagnosis
Blood: glucose, Ca+2, Mg, BUN, electrolytes

serum ammonia, anion gap, PH
MRI,CT of the brain: cytoarchitectural abnormalities
Chromosomal studies
Long chain fatty acids: adrenoleukodystrophy



TRX:
- the diagnosis and treatment of the underlying etiology (e.g.,

hypoglycemia, hypocalcemia, meningitis, drug withdrawal,
trauma)
- ABC
- Diazepam( 0.1-0.3 mg/kg rectal, buccal, nasal, IV),

Lorazepam( 0.05-0.1 mg/kg), Midazolam( 0.15-0.3mg/kg)
-Phenobarbital: 20 mg/kg loading dose, additional doses of 5-
10 mg/kg up to 40-50 mg/kg may be needed, maintenance
dose 5mg/kg/day
-Phenytoin: 15-30 mg/kg loading dose, maintenance 3-
9mg/kg/day. Fosphenytoin is preferable. It is highly soluble in
water and can be administered very safely intravenously and
intramuscularly



- . Fosphenytoin is administered in phenytoin
equivalents (PE). The usual loading dose of
fosphenytoin is 15-20 PE/kg administered over
30 min. Maintenance doses of 4-8 PE/kg/day

- topiramate and levetiracetam have been
reported to be the drugs of second and third
choice , The dosages used were up to
20 mg/kg/day of topiramate and 10-
30 mg/kg/day of levetiracetam.



Prognosis:

1. EEG was found to be highly associated with
the outcome in premature and full-term
infants. An abnormal background ,prolonged
electrographic seizures (>10 min/hour),
multifocal periodic electrographic discharges,
and spread of the electrographic seizures to
the contralateral hemisphere also correlate
with poorer outcome



2. The underlying etiology of the seizures is the main
determinant of outcome. For example, patients with
seizures secondary to hypoxic-ischemic
encephalopathy have a 50% chance of developing
normally, whereas those with seizures due to primary
subarachnoid hemorrhage or hypocalcemia have a
much better prognosis.



Hemorrhagic disease of the newborn

• A moderate decrease in factors II,VII,IX,X normally
occurs in all newborn infants by 48-72 hours after
birth, this is probably due to lack of free Vit K from
the mother and absence of bacterial intestinal flora
normally responsible for Vit K synthesis

• Rarely in term and more frequently in preterm
accentuation and prolongation of this deficiency
between the 2nd and the 7th days of life result in
spontaneous and prolonged bleeding

• Breast milk is a poor source of Vit K and
hemorrhagic complications are more frequent in
breast fed than artificially fed infants



• The most common sites of hemorrhage or bleeding are : 
gastrointestinal, nasal , subgaleal, intracranial, or 
postcircumcision

• Types:
1. classic
2. early onset : very rare, 0-24 hr, maternal drugs: 

phenobarbital, phenytoin, warfarin,  rifampin, INH; they 
interfere with Vit K

3. late-onset vitamin K deficiency(1-6 mo) bleeding include:
• Malabsorption
• Hepatitis , biliary atresia
• Cystic fibrosis
• Alpha1-antitrypin deficiency
• Short bowel syndrome
• Intestinal bacterial overgrowth
• Chronic exposure to broad spectrum antimicrobials



• DDX:

1. DIC     2. Inherited coagulopathy

Investigations:

PT, PTT are prolonged

blood coagulation time is  prolonged

The levels of factors II, VII, XI, X  are low

Prevention of vitamin K deficiency bleeding with
intramuscular vitamin K is of primary importance in
the medical care of neonates. A single dose of
intramuscular vitamin K after birth effectively
prevents classic vitamin K deficiency bleeding
particularly in term infants



• Vitamin K is the mainstay for prevention of 
and treatment of vitamin K deficiency 
bleeding (VKDB). Other coagulation factors are 
rarely needed. Severe bleeding may warrant 
the use of fresh frozen plasma. 


