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Pediatric Seizures
Seizures in the pediatric population are a common presentation in emer-

gency departments. The astute emergency medicine clinician must have a good 
understanding of the various types of seizures in pediatric patients, as well as 
the most common etiologies associated with each type. Additionally, insight into 
seizure mimics in the pediatric patient is useful for emergency providers given 
the implications for treatment. Although benzodiazepines remain the f irst-line 
therapy for the patient having a seizure, awareness of next steps in therapy is 
necessary when caring for these patients in status epilepticus.

— Ann M. Dietrich, MD, FAAP, FACEP

Definition of the Problem
Pediatric seizures are the most common neurologic emergency of child-

hood. With significant distinctions in etiology based on age, and subse-
quent differences in diagnostic evaluation, pediatric seizures require the 
emergency medicine practitioner to have a clear understanding of both 
how to treat the patient and how to provide adequate education to those 
presenting with the child. Furthermore, a clear understanding of age-based 
seizure mimics is essential to not miss critical alternative diagnoses.

Epidemiology
Seizures affect 4-10% of children at some point during their lifetime, and 

approximately 150,000 children in the United States experience a new-
onset seizure annually. Approximately 25,000 to 40,000 seizures will be an 
initial afebrile seizure.1,2 Of pediatric patients presenting with new-onset 
seizures, only 30,000 patients will subsequently develop epilepsy.1 Poorly 
controlled seizures are the primary risk factor for sudden unexpected death 
in epilepsy.3 Severity of seizures varies, ranging from self-limited to fatal in 
as many as 3-4% of patients.3,4 

Approximately 10% of pediatric patients presenting to the emergency 
department (ED) with seizure activity are in status epilepticus, with an 
annual incidence of more than 80,000.5,6 Status epilepticus is most com-
mon in children younger than 2 years of age.6,7 Febrile seizures are the 
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EXECUTIVE SUMMARY
 z The most common etiology of neonatal seizures is hypoxic-

ischemic encephalopathy, usually manifesting within 48 
hours of life. However, infection is an important trigger for 
seizures in this population and, therefore, providers should 
have a low threshold to initiate the workup for possible 
meningoencephalitis.

 z Febrile seizures are the most common cause of seizures in the 
pediatric population between 6 months and 5 years of age.

 z A simple febrile seizure consists of a patient between 
6 months and 5 years of age; association with fever 
(temperature > 38.0º C); generalized tonic-clonic seizure 
activity, spontaneous cessation within 15 minutes, and only 
one episode in a 24-hour period; brief postictal period and 
absence of pre-existing neurological abnormality.

 z The decision to perform a lumbar puncture should be driven 
by concerning clinical findings (i.e., meningeal signs, toxic 
appearance), missing or indeterminate immunization status, 
or recent antibiotic use that might mask signs and symptoms 
of meningitis.

 z Most experts highlight multiple seizures, focal findings, 
young age, and high-risk medical history as reasons to have 
a higher threshold to obtain neuroimaging in the emergency 
department.

 z Electroencephalography (EEG) should be performed within 24 
to 48 hours in all patients with unprovoked (afebrile) first-time 
seizure activity to identify epileptogenic brain activity or pre-
existing progressive neurologic abnormalities. Simple febrile 
seizures do not require EEG.

cause in approximately one-third of 
children in status epilepticus, making 
it the most common etiology of this 
event.4,8,9 The mortality rate for status 
epilepticus is 3-5%.10 

Etiology
The etiology of a pediatric seizure 

should be considered first by age: 
neonatal vs. older children. Likewise, 
the causes differ between febrile sei-
zures and afebrile seizures. Seizure 
etiology after the neonatal period is 
reviewed in Table 1.

Neonatal Seizures. The neonatal 
period is defined as birth to 28 days 
of life. The most common etiology of 
neonatal seizures is hypoxic-ischemic 
encephalopathy (HIE), usually mani-
festing within 48 hours of life.11 From 
an emergency medicine standpoint, 
infection is an important trigger 
for seizures in this population and, 
therefore, providers should have a low 
threshold to initiate the workup for 
possible meningoencephalitis in neo-
nates presenting with seizure activity. 
The most common organisms in this 
age group include group B strepto-
cocci, herpes simplex virus, Escherichia 
coli, and Listeria. However, infections 
also can be congenital or acquired in 
early life, including toxoplasmosis, 
rubella, and cytomegalovirus.12 

Intracranial hemorrhage accounts 
for 10% of neonatal seizures, usually 
related to birth or non-accidental 
trauma.12 Congenital intracranial 
abnormalities, such as tuberous scle-
rosis, pachygyria, or lissencephaly, 

may manifest as seizures in this age 
group as well.13 Metabolic derange-
ments, including hypoglycemia, 
hypocalcemia, hypomagnesemia, 
hypernatremia, and hyponatremia, 
may cause seizures and can result 
from a variety of conditions rang-
ing from inborn errors of metabo-
lism to errors with mixing of infant 
formula.12

Febrile Seizures
Febrile seizures are the most com-

mon cause of seizures in the pediatric 
population.14 Occurring in 2-5% of 
the U.S. pediatric population, with 
peak incidence at 18 months, febrile 
seizures occur in infants and children 
between 6 months and 5 years of 
age.15 The etiology of febrile seizures 

remains unclear, with theories rang-
ing from the rate of increase of 
the fever vs. the peak temperature. 
Furthermore, there might be a genetic 
predisposition, as 25-40% of patients 
have a family history of febrile 
seizures.15,16

Afebrile Seizures
An afebrile pediatric patient who 

presents with seizures has a vast dif-
ferential to consider. The seizure 
might be a de novo presentation of 
epilepsy or could be a symptom of 
another process, such as an intracra-
nial tumor or infection, metabolic 
derangement, ingestion, neurocuta-
neous syndrome, or non-accidental 
trauma.

Table 1. Common Etiologies of Seizures  
After the Neonatal Period4,8,9,11-13,15-16

Febrile • Unclear: theories include the rate of increase of the 
fever vs. the peak temperature

• Possible genetic predisposition

Afebrile • Epilepsy
• Intracranial tumor
• Metabolic derangement
• Ingestion
• Neurocutaneous syndrome
• Trauma

Status epilepticus • Fever
• Central nervous system infections
• Trauma
• Ingestion

Source: Author adapted.
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Status epilepticus
For patients presenting in status 

epilepticus, a broad differential must 
be considered. Keeping in mind that 
approximately one-third of these 
presentations relate to a fever, addi-
tional etiologies include central ner-
vous system infections, trauma, and 
ingestions.4,8,9

Pathophysiology
Seizures are convulsions or invol-

untary muscle contractions coupled 
with alteration in mental status.17,18 
Generalized seizures arise from the 
bilateral hemispheres of the cerebral 
cortex. In contrast, focal seizures arise 
from one region or hemisphere of the 
brain.17,19 Aberrant electrical activ-
ity and subsequent manifestation of 
the seizure may range from subtle, 
nonconvulsive events to stereotypic 
movements to dramatic generalized 
convulsions. Neonatal seizures are 
typically more subtle than seizures 
in older children and adults, given 
the immature nervous system of the 
neonate.12

Clinical Features
Generalized seizures cause loss of 

consciousness along with full-body 
tonic (sustained)-clonic (interrupted) 
movements, atonia, and/or myoclonic 
jerking. In contrast, focal seizures can 
manifest as disturbances in motor/
sensory/autonomic function, emo-
tional state, cognition, behavior, or 
memory with or without alteration in 
consciousness.17,19 Also of note, focal 
seizures can progress into generalized 
seizures at any time. At the cessation 
of seizure activity, the patient will 
enter the postictal period, character-
ized by confusion, fatigue, lethargy, 
and/or irritability. If the seizure 
continues unabated for longer than 
5 minutes or if there are repetitive 
seizures without return to baseline 
consciousness, then the patient has 
progressed to status epilepticus.18 Any 
patient who exhibits seizure activ-
ity at time of presentation to the ED 
should be treated as status epilepticus.

Approximately 50% of neonatal 
seizures present with subtle find-
ings, such as ocular movement or lip 
smacking; additionally, seizures can be 
the etiology of abnormal vital signs, 
such as hypertension, in this patient 
population.13

Non-convulsive status epilepticus 
can present in several different ways, 
including altered mental status, mild 
confusion, and subtle physical move-
ments and should be considered in 
patients with inexplicable, sudden 
changes in mental status or delayed 
recovery after a seizure.20-22

A focused history will provide valu-
able information in the child with 
seizure activity as well. The history 
should include information about 
the events preceding the seizure, 
seizure duration, number of seizures 
in the past 24 hours, description of 
the seizure and whether it has any 
focal aspects (i.e., unilateral move-
ments, eye deviation, head turning), 
and how the patient acted following 
cessation of seizure activity. Other 
pertinent information includes a his-
tory of seizures in the patient or fam-
ily members, anticonvulsant use and 
recent dosing practices, developmen-
tal abnormalities, ventricular shunt or 
other neurosurgical procedure, recent 
illness, recent trauma, recent immi-
gration after years in a developing 
country, and possible exposures.17,19

The initial physical exam focuses 
on possible causes of the seizure and 
may be somewhat limited due to 
active seizure activity or the postictal 
state. Vital signs should be obtained 
upon arrival, and include temperature, 
as elevated temperature may indi-
cate an underlying infectious origin. 
Other vital signs and physical char-
acteristics, including heart rate, blood 
pressure, sweating, flushing, and cya-
nosis, may indicate a toxic exposure 
or ingestion. Pupil size, symmetry of 
convulsive movements, and other sei-
zure characteristics should be noted. 
A head-to-toe investigation of the 
skin and musculoskeletal system may 
indicate trauma or physical abuse as 
a possible cause. However, a normal 
exam does not obviate the need for 
concern in the pediatric patient. If 
there are notable neurological deficits 
or posturing, they should be evaluated 
and treated immediately.17,19 In the 
neonatal population, providers might 
find clues to the etiology of the sei-
zure from the physical exam. Fevers, 
a bulging fontanelle, or dysmorphic 
features may point to the cause of the 
event. 

Febrile Seizures
Febrile seizures are a recognized 

seizure type. A simple febrile seizure 
exhibits the following characteristics: 

• Patient age between 6 months 
and 5 years 

• Association with fever (tem-
perature > 38.0º C)

• Predominantly generalized 
tonic-clonic seizure activity

• Spontaneous cessation of 
convulsion within 15 minutes 
and only one convulsion in a 
24-hour period

• Brief postictal period
• Absence of pre-existing neuro-

logical abnormality.14,18

A simple febrile seizure is charac-
terized as a complex febrile seizure 
if the seizure lasts longer than 15 
minutes, if there are recurrent seizures 
in a 24-hour period, or if there is evi-
dence of focality. The classification 
of febrile seizures is unique in defini-
tion and treatment in comparison to 
afebrile seizures; continuous febrile 
seizures are characterized as complex 
after 15 minutes, whereas afebrile sei-
zures are considered status epilepticus 
when the event continues beyond 5 
minutes. 

Diagnostic Studies
Diagnostic studies are directed by 

the patient's age and clinical presen-
tation. Particularly in the neonatal 
population, while stabilization of the 
patient occurs, obtaining a glucose 
level is imperative. For both non-
febrile and febrile seizure patients, 
laboratory analysis is of low yield 
unless the history of present illness 
or medical history suggests specific 
diagnostic testing.
Laboratory Analysis: Febrile 
Seizures

In the vast majority of patients, 
simple febrile seizures require no 
more evaluation than that of a child 
with a fever. Laboratory analysis 
should be directed by the patient age, 
history, and physical exam; however, 
it is frequently unnecessary. The risk 
of bacteremia, urinary tract infection, 
and meningitis are similar between 
children presenting with a simple 
febrile seizure and those presenting 
with a fever but no seizure activ-
ity.23-26 Hardasmalani et al had no 
positive blood cultures or positive 
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urine cultures in any of their patients 
with complex febrile seizures.27 There 
are similar results recorded by Boyle 
and Sturm, who showed no positive 
blood cultures in their population 
and positive urine cultures in only 4% 
of patients.28 For children present-
ing with complex febrile seizures, it 
is important for emergency medicine 
providers to know that bacterial men-
ingitis does not typically present with 
an isolated fever and single seizure.29 
Laboratory Analysis: Afebrile 
Seizures

Traditionally, laboratory analysis, 
especially blood glucose checks and 
electrolyte evaluation, has been a 
common practice when evaluating 
seizure patients presenting to the 
ED. Recent studies have shown that 
laboratory testing is not necessary in 
children whose consciousness levels 
have returned to baseline, physical 
exam findings are normal, and history 
does not indicate a possible underly-
ing cause.30 In the study by Strobel et 
al, laboratory studies were obtained 
in 87% of their study group, with five 
out of 81 patients exhibiting clini-
cally significant laboratory values. In 
each of the significant cases, medical 
history and seizure characteristics 
would have indicated the need for 
laboratory testing.31 Consider draw-
ing a blood glucose and electrolyte 
panel in patients who do not return 
to baseline; further testing should be 
directed by the patient’s history and 
exam.
Lumbar Puncture

Lumbar puncture is not routinely 
indicated for most seizure patients.19 
Most recent studies assessing the 
need for lumbar puncture have evalu-
ated patients with febrile seizures. In 
this patient population, meningitis or 
positive cerebrospinal cultures have 
varied between zero and 1.8%.14,27,28,32 
Since the introduction of the 
Haemophilus influenzae type b and 
Streptococcus pneumoniae vaccines, the 
incidence of bacterial meningitis has 
dramatically decreased.32 Thus, the 
decision to perform a lumbar punc-
ture should be driven by concerning 
clinical findings (i.e., meningeal signs, 
toxic appearance), missing or indeter-
minate immunization status, or recent 
antibiotic use that might mask signs 

and symptoms of meningitis. Febrile 
status epilepticus does carry increased 
risk of meningitis compared to those 
with simple febrile seizures; lumbar 
puncture should be strongly consid-
ered in this patient population.4,33

Neuroimaging
It is postulated that 8-31% of 

children presenting to the ED with 
a first-time nonfebrile seizure will 
have abnormalities on neuroimag-
ing.34 Acute neuroimaging in the ED 
is most frequently computed topog-
raphy (CT), due to its ease of use 
and availability. However, since CT 
exposes children to substantial radia-
tion and magnetic resonance imaging 
(MRI) often is difficult to obtain in 
the ED, investigators recently have 
explored neuroimaging abnormali-
ties in patients with first-time seizure 
to define whether neuroimaging 
changes ED management or disposi-
tion. In other words, they have sought 
to delineate when neuroimaging 
is emergent in the ED setting and 
when a patient can safely obtain out-
patient CT or MRI to evaluate for 
abnormalities contributing to seizure 
activity. Dayan et al found that 0.8% 
(3/341) of patients had abnormalities 

considered emergent/urgent on CT or 
MRI and only one of the 341 patients 
required neurosurgery.34 Aprahamian 
et al showed similar findings with 
4.1% (13/319) of patients having 
emergent/urgent CT or MRI, with 
only one of the 319 requiring imme-
diate intervention.35 With the low 
number of abnormalities causing a 
change in emergency management, 
certain risk factors have been cited 
to better guide emergency medicine 
providers in identifying relevant 
abnormalities. Most experts high-
light multiple seizures, focal findings, 
young age, and high-risk medical 
history as reasons to have a higher 
threshold to obtain neuroimaging in 
the ED.34-36 Risk factors for abnor-
mal imaging indicating intracranial 
pathology are listed in Table 2.2,19,37,38

Electroencephalography (EEG)
EEG should be performed in all 

patients with unprovoked (afebrile) 
first-time seizure activity to identify 
epileptogenic brain activity or preex-
isting progressive neurologic abnor-
malities. Simple febrile seizures do 
not require EEG. If possible, EEG 
should be performed within 24 to 48 
hours after the seizure, as EEG done 

Table 2. Risk Factors for Intracranial Pathology  
on CT/MRI After First Seizure2,19,37-38

Medical Conditions History or Physical Exam Findings

Bleeding disorders Anticoagulation therapy
Hemophilia
von Willebrand's disease

Cerebrovascular disease Focal seizure or new focal deficit

Cysticercosis Emigrated from an endemic area  
or children of emigrants from such an area

HIV/AIDS Persistent altered mental status

Hydrocephalus or recent shunt 
surgery

Persistent postictal period

Neurocutaneous disorders Prolonged seizure (>15 minutes)

Sickle cell disease Recent head trauma

Malignancy Recent travel to areas endemic with Taenia 
solium, the pork tapeworm

Source: Author adapted.
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in this time frame has a higher yield 
of significant abnormalities.39 Like 
neuroimaging, EEG does not neces-
sarily need to be done in the ED, 
however, and actually may be difficult 
to obtain in the ED due to ordering 
policies, EEG technician staffing, 
and epileptologist reading hours. 
Emergent EEG is indicated and 
most helpful in unexplained and pro-
longed altered level of consciousness, 
nonconvulsive status epilepticus, and 
ongoing seizure activity in a phar-
macologically paralyzed or comatose 
patient.19,39,40

Differential Diagnosis
Idiopathic epilepsy is usually diag-

nosed after one or more unprovoked 
seizure episodes that do not have 
another underlying cause and exhibit 
abnormal synchronous electrical 
activity of the brain. The differential 
diagnosis of seizure disorders is broad, 
not only because jerking or convul-
sive non-seizure episodes can mimic 
seizure activity, but also because sei-
zures can be a manifestation of many 
underlying abnormalities. Common 
episodes that can mimic seizure activ-
ity are listed in Table 3.17-19,41-43

Management
The goal of the ED team in man-

aging the child with seizure activity 
is to perform initial stabilization, ter-
minate the seizure, and evaluate and 
treat any underlying etiologies. 
Initial Stabilization

Initial stabilization should utilize 
Pediatric Advanced Life Support 
guidelines and focus on airway, 
breathing, and circulation to provide 
adequate respiratory and hemody-
namic support. Vital signs should be 
obtained immediately, and the patient 
should be placed on a full monitor 
with heart rate, respiratory rate, blood 
pressure, and pulse oximetry informa-
tion. One can also consider adding 
end-tidal CO2 monitoring to better 
evaluate ventilation status. 

Airway and Breathing
• Position the head to ensure airway 
patency. Consider a nasopharyngeal 
airway if obstruction is present.
• Suction secretions as needed.
• Place non-rebreather mask to 
supply 100% oxygen.
• Consider bag-mask ventilation 

Table 3. Seizure Mimics17-19,41-43

Event Characteristics

Neonatal reflexes Startle reflex is frequently mischaracterized as 
seizure activity

Hyperekplexia Marked startling at sudden sounds or touch seen 
in infants can be so intense it results in total body 
stiffening and apnea

Spasmus nutans Presents with pendular nystagmus, head nodding, 
and head tilt or abnormal head positioning and can 
be seen in infants 4 months to 12 months of age

Gastroesophageal reflux Associated with feeding; usually presents as arching 
of back and crying in the conscious child

Breath holding spells Preceded by crying or upset child and results in 
limpness, loss of consciousness, and occasional 
posturing; typically seen between ages 6 months 
and 5 years

Shuddering attacks Rapid shivering of the head, shoulder, and trunk; can 
start in infancy and persist through early childhood

Sleep disorders Sleep myoclonus includes myoclonic movements 
that do not disturb or wake the child; sleep 
terrors can also mimic seizures in young children; 
narcolepsy can mimic “drop” seizures

Daydreaming Reported to have altered responsiveness, but 
maintains posture and head control and can be 
interrupted by calling name or touch

Syncopal episode Preceded by lightheadedness, dizziness, diaphoresis, 
palpitations, blurred vision, and/or pallor

Psychogenic  
non-epileptic seizure

Keeps eyes tightly closed, avoids painful stimuli, has 
haphazard limb movements, and has rapid return 
to normal level of consciousness. May present in 
early adolescence. Typically female with psychiatric 
comorbidities.

Panic attack Complains of chest pain, shortness of breath, 
numbness/tingling in hands/feet, and/or 
contractions of extremities

Post-traumatic seizure Jerking or twitching after trauma to the head

Tic disorders Repetitive twitching, blinking, or head shaking

Opsoclonus-myoclonus-
ataxia syndrome

Rare syndrome associated with neuroblastoma; 
repeated, random and rapid eye movements in 
both horizontal and vertical directions (opsoclonus); 
unsteady gait (ataxia); brief, repeated, shock-like 
spasms of several muscles within the arms, legs 
(myoclonus). Extreme irritability, reduced and 
fragmented sleep (insomnia), rage attacks, difficulty 
articulating speech (dysarthria), or inability to speak 
(mutism), decreased muscle tone (hypotonia), and 
vomiting are common.

Source: Author adapted.
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if there are signs of inadequate 
ventilation and oxygenation. These 
include inadequate chest rise, poor 
air movement on auscultation, poor 
respiratory effort, central cyanosis, 
and/or oxygen saturation less than 
90%. 
• Consider endotracheal intubation 
in the following situations: 

- Severe hypoxia (bradycardia, 
hypotension, poor perfusion); 
- Failure of bag-mask ventilation 
to provide adequate ventilation; 
- Concern for raised intracranial 
pressure; 
- Refractory status epilepticus.

Circulation
• Obtain vascular access to admin-

ister anticonvulsants and give fluids 
to support circulating volume. If an 
intravenous (IV) line is unsuccessful, 
then an intraosseous route should be 
used.18 

Termination of Seizures. The 
antiepileptic drugs (AEDs) found 
to be the most effective as first-line 
treatment for seizures are benzodiaz-
epines. They control seizure activity 
in 63-73% of patients presenting to 
the ED.44 Historically, lorazepam has 
been the benzodiazepine of choice in 
the United States, but comparison of 
IV lorazepam to IV midazolam and 
diazepam has found that they are all 
equally effective in seizure cessation.45 
Of note, seizures caused by inborn 
errors of metabolism in the neonatal 
population are poorly responsive to 
conventional therapy.46 

Home Care
• The only FDA-approved drug 

recommended for breakthrough sei-
zures for families and caretakers in 
the United States at this time is rectal 
diazepam gel.47 

• Other transmucosal routes (buc-
cal, nasal) for benzodiazepines are 
being studied for their effective-
ness, as families and affected chil-
dren report that they would prefer 
these routes over rectal diazepam 
due to ease of use and avoidance 
of the embarrassment of rectal 
administration.48 

Pre-hospital/EMS Care
• Traditionally, IV lorazepam has 

been used by paramedics and EMTs 
for patients with seizure activity. IVs 
can be difficult to start or take longer 
than expected, delaying the AED 

needed for seizure cessation. The 
delay in medication is an important 
factor, as the time from seizure onset 
to AED initiation is significantly 
related to shorter seizure duration.49 
Multiple studies, including the 
RAMPART and GRADE studies, 
have investigated various routes and 
types of benzodiazepines because of 
this phenomenon.50-52

• Intranasal, buccal, and intramus-
cular midazolam have been compared 
to IV diazepam and IV lorazepam 
and have been found to be as effective 
in seizure cessation.50-55 In addition, 
midazolam has a much better shelf 
life, which is more practical for EMS 
crews.51

Seizure activity that continues 
despite benzodiazepines requires a 
second-line AED. There is less evi-
dence on the preferred second-line 
medication, as there are no large pro-
spective, randomized, controlled trials 
to guide treatment.56 However, com-
mon second-line medications include 
phenytoin/fosphenytoin, valproic 
acid, levetiracetam, and phenobarbi-
tal.44,57,58 Each medication has advan-
tages and disadvantages. Valproic 
acid can cause serious toxicity in 
children with underlying metabolic 
disorders and children younger than 2 
years of age, while phenobarbital can 
cause respiratory depression, hypo-
tension, and severe sedation in an 
already compromised, seizing child.57 
Levetiracetam is well-tolerated and 
has minimal side effects, but experi-
ence is still relatively limited. The 
response to phenytoin, which is 
perhaps the most commonly used 
second-line AED, is statistically sig-
nificantly worse compared to other 
medications in multiple trials and is 
particularly ineffective in febrile sei-
zures.57,59 Overall, the choice of sec-
ond-line, and potentially third-line, 
treatment is based on patient charac-
teristics, availability at the institution, 
and consultant recommendation. 

Administering continuous infusions 
and anesthetic medications is consid-
ered after failure of traditional sec-
ond-line AEDs. Even less data exist 
on these medications or therapies, 
although almost one-third of seizure 
patients will enter this stage of refrac-
tory status epilepticus.44,57 Like sec-
ond-line AEDs, many of these agents 

will be started based on consultant 
recommendations and institutional 
traditions. Furthermore, once status 
epilepticus has continued beyond 24 
hours, the patient is considered to be 
in the super-refractory epilepticus 
stage, with recommendations based 
purely on case studies.44 

In the ED, most practitioners will 
be charged with treating Stage I (5 
to 10 minutes of seizure activity) and 
Stage II (10 to 30 minutes of seizure 
activity) status epilepticus, while only 
occasionally delving into the realm 
of Stage III (30 to 60 minutes of 
seizure activity). Figure 1 delineates 
treatment options from Stage I of 
status epilepticus to Stage IV status 
epilepticus.18,44,60 

Several unique therapies exist to 
treat refractory epilepsy in the pedi-
atric population. The only implant-
able device currently approved for 
use in the United States is the vagal 
nerve stimulator, which delivers a 
stimulus to terminate seizures when a 
small magnet is held directly over the 
device.61 Additionally, some patients 
may present on a ketogenic diet, in 
which a starvation state is used to 
induce ketosis. Occasionally, compli-
cations from this, including dehydra-
tion, hypoglycemia, and metabolic 
derangements, might precipitate in 
a presentation to the ED; providers 
must be careful when correcting these 
patients, as in some cases correct-
ing the derangements might worsen 
seizure activity.62 Providers must be 
aware of the complications in patients 
in whom seizure activity is so severe 
that experimental therapies are used. 
Although surgery might be beneficial 
in some of these patients, the compli-
cations of bleeding, hematoma forma-
tion, and obstructive hydrocephalus 
must be considered with presentation 
to the ED. 

Disposition
Children with simple febrile sei-

zures can be discharged home safely. 
Caregivers frequently ask questions 
regarding risk of recurrence. The 
risk of febrile seizure recurrence is 
approximately 33%, with increased 
risk seen in children younger than 
18 months of age, a family history 
of febrile seizures, a short duration 
of fever onset before the seizure, 
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and lower temperature at onset of 
seizure.15,63 

Patients with a first-time seizure 
who present to the ED and have 
no additional seizure activity and a 

normal neurological exam also can 
be discharged home. The decision 
to place patients with a first-time 
seizure on an AED is often individu-
alized to an institution or is made 

in conjunction with a neurology con-
sultant. However, studies have shown 
that delaying therapy has no bearing 
on seizure control, unless the child 
has known abnormalities on EEG or 

Figure 1. Treatment Options for Status Epilepticus18,44,58,60

Source: Author created.

Stage I: Early Status Epilepticus (5-10 min)
• Lorazepam, 0.1 mg/kg IV, max 4 mg/dose; can repeat dose in 5 minutes
• Midazolam, 0.1-0.2 mg/kg IV (or 0.2 mg/kg intranasal [max dose 10 mg],  

intramuscular [max dose 6 mg], or buccal [max dose 10 mg]); can repeat dose in 5 minutes
• Diazepam, 0.2-0.3 mg/kg IV (or 0.2-0.5 mg/kg rectal gel given in 2.5 mg  

increments starting at 2.5 mg and up to 20 mg); can repeat dose in 5 minutes

Stage II: Established Status Epilepticus (10-30 min)
• Phenytoin/fosphenytoin, 20 mg/kg IV
• Valproic acid, 20-40 mg/kg IV
• Levetiracetam, 20-40 mg/kg IV
• Phenobarbital, 15-20 mg/kg IV

Stage III: Refractory Status Epilepticus (30-60 min)
• Midazolam continuous infusion
• Propofol continuous infusion
• Thiopental continuous infusion
• Pentobarbital continuous infusion

Stage IV: Super-Refractory Status Epilepticus (> 24 hours)
• Isoflurane inhaled
• Ketamine continuous infusion
• Magnesium continuous infusion
• Corticosteroids, intravenous immunoglobulin, or plasma exchange

➨
➨

➨
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neuroimaging.19 Families should be 
counseled that outpatient evaluation 
likely will include additional studies. 
A timely outpatient EEG is critical, 
as this is likely the best predictor of 
recurrence of the seizure.63,64 The 
overall afebrile seizure recurrence 
rate is about 54%, with most having a 
second episode within 2 years of the 
initial seizure.65,66

Patients with epilepsy who present 
with infrequent breakthrough sei-
zures can be discharged home safely 
if they have returned to baseline 
mental status.18 

Children who have received a 
dose of lorazepam or a long-acting 
AED should be admitted to the 
hospital for observation, as they are 
at increased risk of recurrent seizure 
activity and/or continued status 
epilepticus. Those patients with 
refractory status epilepticus, persis-
tent alterations in consciousness, or 
dependence on mechanical ventila-
tion (i.e., intubated in the ED) will 
require admission to the intensive 
care unit for continuous monitor-
ing and care. These patients often 
require consultation with neurology 
to acquire continuous EEG monitor-
ing and to obtain recommendations 
on preferred treatment for refractory 
status epilepticus.18

Summary
Seizures are major neurological 

emergencies that affect many chil-
dren presenting to the ED. Age, sei-
zure type, and historical features will 
guide diagnostic workup and treat-
ment options. The ED practitioner’s 
role in treating the child with seizure 
activity is to stabilize airway/breath-
ing/circulation, identify underlying 
precipitants, and abort the seizure 
activity with antiepileptic medica-
tions. Furthermore, understanding 
the disposition needs of each type of 
seizure is pertinent knowledge for 
the ED provider.
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CME/CE Questions

1. The most common etiology of sei-
zures in the neonatal patient popu-
lation is: 
A. infection.
B. birth trauma.
C. hypoxic-ischemic  

encephalopathy.
D. congenital intracranial  

abnormalities.
2. Status epilepticus is most often 

triggered by:
A. medication non-compliance.
B. trauma.
C. ingestion.
D. fever.

3. Characteristics indicative of neo-
natal seizures include all of the fol-
lowing except:
A. lip smacking.
B. ocular movements.
C. hypertension.
D. total body stiffening at sudden 

sound.

4. Which of the following is charac-
terized as a simple febrile seizure?
A. An 8-month-old female with 

temperature of 38.2º C present-
ing with tonic-clonic movement 
that abates after 3 minutes

B. An 8-year-old male with tem-
perature of 39.0º C presenting 
with tonic-clonic movement 
that abates after 5 minutes

C. A 4-year-old male with temper-
ature of 38.4º C presenting with 
right arm “jerking movements” 
that resolve after 10 minutes

D. A 3-year-old female with his-
tory of medulloblastoma pre-
senting with temperature of 
38.8º C and tonic-clonic move-
ments that terminate after 10 
minutes

5. Every patient presenting with a 
simple febrile seizure should have:
A. a lumbar puncture.
B. a CT scan. 
C. basic laboratory analysis.
D. testing performed as indicated 

by history and exam.
6. Indications for obtaining neuro-

imaging during an ED visit for a 
pediatric patient with seizure activ-
ity include: 
A. sickle cell disease in a 5-year-

old.
B. fever in a 3-year-old presenting 

with tonic-clonic movements of 
6 minutes duration.

C. history of epilepsy, typically 
well-controlled with anti-epilep-
tic medications, in an 8-year-old 
male who missed a dose of his 
medication.

D. a 6-year-old with tonic-clonic 
movements lasting 10 minutes 
and family history of epilepsy. 

7. Common seizure mimics in infants 
and young children include all of 
the following except:
A. crying child with subsequent 

episode of loss of consciousness 
and limpness.

B. back arching and crying follow-
ing feeding.

C. abnormal head positioning with 
pendular nystagmus and head 
nodding.

D. rhythmic lip smacking.
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8. The mainstay of seizure manage-
ment after assessing the ABCs is:
A. benzodiazepine therapy, such as 

lorazepam.
B. phenytoin.
C. levetiracetam.
D. valproic acid.

9. Typical instructions for discharg-
ing a patient home after a simple 
febrile seizure include:
A. routine initiation of an anti-

epileptic medication.
B. timely scheduling of an out-

patient EEG.
C. counseling regarding risks of 

recurrent febrile seizure.
D. next day follow up with a pedi-

atric neurologist.
10. Indications for hospital admission 

following a seizure include:
A. persistent alternation in con-

sciousness.
B. 4-minute generalized tonic-

clonic seizure presenting to the 
department with normal base-
line mental status.

C. mildly elevated white blood cell 
count after a febrile seizure.

D. all patients presenting with a 
first time, afebrile seizure should 
be admitted.
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Pediatric Seizures

Common Etiologies of Seizures 
After the Neonatal Period4,8,9,11-13,15-16

Febrile • Unclear: theories include the rate of increase of the 
fever vs. the peak temperature

• Possible genetic predisposition

Afebrile • Epilepsy
• Intracranial tumor
• Metabolic derangement
• Ingestion
• Neurocutaneous syndrome
• Trauma

Status epilepticus • Fever
• Central nervous system infections
• Trauma
• Ingestion

Source: Author adapted.

Treatment Options for Status Epilepticus18,44,58,60

Source: Author created.

Stage I: Early Status Epilepticus (5-10 min)
• Lorazepam, 0.1 mg/kg IV, max 4 mg/dose; can repeat dose in 5 minutes
• Midazolam, 0.1-0.2 mg/kg IV (or 0.2 mg/kg intranasal [max dose 10 mg], 

intramuscular [max dose 6 mg], or buccal [max dose 10 mg]); can repeat dose in 5 minutes
• Diazepam, 0.2-0.3 mg/kg IV (or 0.2-0.5 mg/kg rectal gel given in 2.5 mg 

increments starting at 2.5 mg and up to 20 mg); can repeat dose in 5 minutes

Stage II: Established Status Epilepticus (10-30 min)
• Phenytoin/fosphenytoin, 20 mg/kg IV
• Valproic acid, 20-40 mg/kg IV
• Levetiracetam, 20-40 mg/kg IV
• Phenobarbital, 15-20 mg/kg IV

Stage III: Refractory Status Epilepticus (30-60 min)
• Midazolam continuous infusion
• Propofol continuous infusion
• Thiopental continuous infusion
• Pentobarbital continuous infusion

Stage IV: Super-Refractory Status Epilepticus (> 24 hours)
• Iso� urane inhaled
• Ketamine continuous infusion
• Magnesium continuous infusion
• Corticosteroids, intravenous immunoglobulin, or plasma exchange

�
�

�
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Risk Factors for Intracranial Pathology 
on CT/MRI After First Seizure2,19,37-38

Medical Conditions History or Physical Exam Findings

Bleeding disorders Anticoagulation therapy
Hemophilia
von Willebrand's disease

Cerebrovascular disease Focal seizure or new focal de� cit

Cysticercosis Emigrated from an endemic area 
or children of emigrants from such an area

HIV/AIDS Persistent altered mental status

Hydrocephalus or recent shunt 
surgery

Persistent postictal period

Neurocutaneous disorders Prolonged seizure (>15 minutes)

Sickle cell disease Recent head trauma

Malignancy Recent travel to areas endemic with Taenia 
solium, the pork tapeworm

Source: Author adapted.

Seizure Mimics17-19,41-43

Event Characteristics

Neonatal re� exes Startle re� ex is frequently mischaracterized as 
seizure activity

Hyperekplexia Marked startling at sudden sounds or touch seen 
in infants can be so intense it results in total body 
sti� ening and apnea

Spasmus nutans Presents with pendular nystagmus, head nodding, 
and head tilt or abnormal head positioning and can 
be seen in infants 4 months to 12 months of age

Gastroesophageal re� ux Associated with feeding; usually presents as arching 
of back and crying in the conscious child

Breath holding spells Preceded by crying or upset child and results in 
limpness, loss of consciousness, and occasional 
posturing; typically seen between ages 6 months 
and 5 years

Shuddering attacks Rapid shivering of the head, shoulder, and trunk; can 
start in infancy and persist through early childhood

Sleep disorders Sleep myoclonus includes myoclonic movements 
that do not disturb or wake the child; sleep 
terrors can also mimic seizures in young children; 
narcolepsy can mimic “drop” seizures

Daydreaming Reported to have altered responsiveness, but 
maintains posture and head control and can be 
interrupted by calling name or touch

Syncopal episode Preceded by lightheadedness, dizziness, diaphoresis, 
palpitations, blurred vision, and/or pallor

Psychogenic 
non-epileptic seizure

Keeps eyes tightly closed, avoids painful stimuli, has 
haphazard limb movements, and has rapid return 
to normal level of consciousness. May present in 
early adolescence. Typically female with psychiatric 
comorbidities.

Panic attack Complains of chest pain, shortness of breath, 
numbness/tingling in hands/feet, and/or 
contractions of extremities

Post-traumatic seizure Jerking or twitching after trauma to the head

Tic disorders Repetitive twitching, blinking, or head shaking

Opsoclonus-myoclonus-
ataxia syndrome

Rare syndrome associated with neuroblastoma; 
repeated, random and rapid eye movements in 
both horizontal and vertical directions (opsoclonus); 
unsteady gait (ataxia); brief, repeated, shock-like 
spasms of several muscles within the arms, legs 
(myoclonus). Extreme irritability, reduced and 
fragmented sleep (insomnia), rage attacks, di�  culty 
articulating speech (dysarthria), or inability to speak 
(mutism), decreased muscle tone (hypotonia), and 
vomiting are common.

Source: Author adapted.
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