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Neurological Emergencies  
in Children and Adolescents

Neurological issues in children can take a very dramatic but relatively 
benign form, or can be subtle but representative of serious underlying illness. 
Differentiating between high- and low-risk presentations can be challenging, 
but a thorough understanding of pediatric practice guidelines can help emergency 
department (ED) physicians determine the most appropriate ED interventions 
and eliminate potential injury to a child from either excessive intervention or the 
sequelae of a missed diagnosis. This article will help ED physicians recognize and 
appropriately treat seizures in children, and provide advice to worried parents 
about their child ’s potential for seizure recurrence. In addition, physicians will 
learn how to determine which patients require lumbar puncture and understand 
the risks of brain CT imaging in the pediatric population. Finally, the article will 
discuss how to know when to emergently or urgently refer children to pediatric 
neurology.

— Ann M. Dietrich, MD, Editor

Introduction 
Neurologic issues in children are relatively common events and can pres-

ent with symptoms frightening to parents and caregivers. When not treated 
expeditiously, some events, like status epilepticus, can lead to permanent 
impairment or cardiovascular collapse resulting in death. Simple febrile 
seizures, on the other hand, can look scary to parents but do not have high 
potential for permanent harm. Testing and intervening in the correct manner 
and at the right time is critical to preventing harm to children from either 
their underlying disease or medical treatment. Rapid recognition of high-
risk historical and physical exam features can direct testing and therapy in an 
evidence-based manner. 

Case Presentations 
Case One
An 18-month-old girl presents to the ED by ambulance after having a 

2-minute episode of unresponsiveness and generalized shaking witnessed 
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EXECUTIVE SUMMARY
 z Simple febrile seizures are generalized seizures that occur 

once in a 24-hour period and last < 15 minutes.

 z Antivirals should be considered in a child with febrile status 
epilepticus, focal febrile seizures, a focal neurologic deficit, or 
altered level of consciousness.

 z A developmentally normal child with a nonfocal neurologic 
exam who has returned to his/her normal baseline after a 

brief first-time afebrile seizure does not need an emergent CT 
scan of the brain.

 z In about 25% of children, an acute brain disorder (such as 
traumatic brain injury or meningitis) is cause for status epi-
lepticus. One-third will have developmental delay or epilepsy, 
another quarter will have febrile seizure as the only cause, and 
about 10% will have no specific cause ever demonstrated for 
their prolonged seizure.

by her mother at home. The child 
had been fussy and went down for a 
nap earlier than her usual time. The 
mother felt the child was “warm” but 
did not take a temperature before lay-
ing the child down for a nap. The child 
did not fall or injure herself during the 
ictus. The child is up to date with her 
immunizations and has no significant 
past medical history, surgery, or hospi-
talizations. She attends daycare 3 days 
a week. The mother noted that the 
child recently had a runny nose. Vital 
signs upon ED admission include: rec-
tal temperature of 39.5° C (103.1° F), 
HR 143, RR 28, and pulse ox 98% on 
room air. She resists the physical exam 
but is consolable in mother’s arms and 
happily accepts food and water. No 
specific focus of infection is obvious, 
and you cannot appreciate any signs of 
closed head injury present upon physi-
cal exam.

Case Two
A 7-year-old boy with long-stand-

ing developmental delay and a history 
of epilepsy is brought in by EMS with 
seizure from his school. A teacher wit-
nessed him begin to have grand mal 
tonic clonic activity 25 minutes earlier 
while he was in class. EMS arrived 
and was unable to obtain an IV, so 
rectal diazepam was administered. The 
child continues to have seizure activity 
that has persisted despite the admin-
istration of diazepam at the scene 
and intranasal midzolam 10 minutes 
later in the ambulance. He is placed 
in the code room and a Broselow tape 
is placed beside him as he continues 
to shake uncontrollably. IV access is 
obtained, and lorazepam is adminis-
tered based on his estimated weight 
on the Broselow tape. Setup for airway 

access is undertaken. His movements 
become less frequent, but do not cease 
entirely by the 30-minute mark. HR is 
165 and regular, RR is 42, and rectal 
temperature is 37.5° C. Capillary refill 
is < 2 seconds. Another dose of loraz-
epam is given, but the child continues 
to seize. The ED pharmacist asks if 
she can be of service.

Case Three
A 15-year-old girl complains of 

headache for 1 week. The headache is 
fluctuating in intensity and emanates 
from both sides of her forehead. It 
radiates to the back of the head but 
she does not have a painful or stiff 
neck. She has not reported any recent 
injury or fevers. She has not had any 
nausea or vomiting, and has no dif-
ficulty with vision or balance. The 
headache is not getting worse, but it 
has not completely resolved despite 
daily doses of ibuprofen. Past medi-
cal history is significant for admission 
to the hospital at age 5 months for 
gastroenteritis. There is no family his-
tory of arteriovenous malformation, 
aneurysm, seizures, or strokes. The 
child is on no medications and does 
not smoke, drink, or use drugs. Vital 

signs are: HR 85, BP 102/65, RR 16, 
pulse ox 98% on room air. Her mother 
is concerned that her daughter has a 
brain tumor and says that their pedia-
trician referred them to the ED for a 
brain CT to rule this out. 

Febrile Seizures
A febrile seizure is a seizure accom-

panied by fever (temperature ≥ 100.4° 
F or 38° C by any method), without 
central nervous system infection, 
that occurs in infants and children 6 
months to 5 years of age.1 Most febrile 
seizures occur in children between 6 
months to 5 years of age, and they are 
the most common reason for a seizure 
in children younger than 5. Febrile 
seizures are classified as either simple 
or complex. Simple febrile seizures are 
generalized seizures that occur once in 
a 24-hour period and last < 15 min-
utes. Occurrence of a simple febrile 
seizure does not increase a child’s 
risk of developmental delay or death, 
and is correlated with only a slightly 
increased risk of epilepsy compared 
to the general population. Complex 
febrile seizures are focal, multiple, or 
longer than 15 minutes in duration. 

Critical Decisions

• Which children with febrile seizures require extensive laboratory workup and/or 
admission?

• How should suspected meningitis in children be managed?

• What is the appropriate evaluation and treatment of a child with a first-time 
afebrile seizure?

• Which interventions should be performed to stabilize a child with status 
epilepticus?

• Which children with headache should have emergent imaging?
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Workup of Febrile Seizure in the 
ED. In a fully immunized child, ED 
management of simple febrile seizures 
is limited to a search for a source for 
the fever. In these children, routine 
CBC and blood cultures are not indi-
cated.2 Urinary tract infection (UTI) 
should be considered in those chil-
dren who present without an obvious 
source on exam. Ill-appearing children 
require immediate antibiotic therapy. 
In children with less severe illness, 
those at risk of UTI should have uri-
nalysis and culture performed. Risk 
factors for UTI are:

• Female sex
• Uncircumcised male
• No other source of fever
• Fever ≥ 39° C
• In girls: white race, age < 12 

months, and fever > 2 days
• In boys: non-black race and  

fever > 24 hours
Children without risk factors may 

be followed clinically without need for 
urinalysis and culture.3 A chest radio-
graph is appropriate in children with 
significant respiratory illness, white 
blood cell count > 20,000/mm³, or 
temperature > 39° C (102.2° F).4

Electrolytes, serum calcium, magne-
sium, or phosphorus and CT imaging 
of the brain are not routinely recom-
mended for children with a simple 
febrile seizure.5 These tests may be 
indicated in special cases. Electrolytes 
may be helpful to determine severity 
of illness in a child with dehydration. 
A CT scan of the head may be con-
sidered in a child who was injured in a 
fall related to the seizure and who has 
stigmata of head injury. Abnormal test 
results are rare in the majority of chil-
dren presenting with a simple febrile 
seizure.

Among unimmunized children with 
a fever > 39° C, the risk of occult bac-
teremia is as high as 10% when the 
white blood cell count is > 15,000/
mm³. CBC and blood culture are rec-
ommended in this group, and children 
with WBC > 20,000/mm³ should also 
have chest radiography.6

Meningitis in the Child with a 
Febrile Seizure. Consideration of 
lumbar puncture must be made in the 
case of any child with a febrile seizure. 
Lumbar puncture is clearly indicated 

in a febrile child with meningsi-
mus or persistently altered level of 
consciousness, or in a child who is 
inconsolable. It should be strongly 
considered in children with an incom-
plete vaccination history (particu-
larly for Streptococcus pneumoniae and 
Haemophilus influenzae), in infants 
with a first febrile seizure between 6 
and 12 months of age, and in children 
who have been pretreated with anti-
biotics. In children 12 months of age 
or older with a simple febrile seizure, 
however, multiple retrospective studies 
have not shown an increased risk of 
meningitis. 

CT scanning is not indicated for 
most patients prior to perform-
ing lumbar puncture. Children who 
require imaging are those with focal 
deficits, altered level of consciousness 
suggesting cerebral herniation, or pap-
illedema on physical exam. Postural 
abnormalities and cranial nerve abnor-
malities are present in most patients 
who are later found to have cerebral 
herniation associated with meningitis.

Children in septic shock also should 
not have lumbar puncture performed, 
but instead efforts should be concen-
trated on adequate resuscitation and 
administration of antibiotic therapy.7

Antibiotics should be started imme-
diately in children with suspected 
meningitis, even before lumbar punc-
ture is attempted if the child appears 
ill. Empiric coverage should include 
treatment for penicillin-resistant S. 
pneumoniae and Neisseria meningitidis. 
Cefotaxime 100 mg/kg, or ceftriaxone 
100 mg/kg plus vancomycin 15 mg/
kg, is suitable in children without 
contraindications. In a child with 
allergies or a complex medical his-
tory (i.e., ventriculoperitoneal shunt, 
immune suppressed for any reason, or 
recent neurologic surgery), emergent 
consultation with a pediatric infectious 
disease specialist and/or pediatric neu-
rosurgeon is appropriate. 

Management of Complex Febrile 
Seizures. No specific guidelines apply 
to the management of complex febrile 
seizures, making the evaluation more 
challenging. These children must be 
evaluated on a case-by-case basis. 
Focal convulsions can suggest the pos-
sibility of mass effect, encephalitis, 

or a brain abscess, especially in a 
child with a prolonged altered level 
of consciousness.8 Antivirals should 
be considered in a child with febrile 
status epilepticus, focal febrile seizures, 
a focal neurologic deficit, or altered 
level of consciousness. Herpes simplex 
is a rare, but potentially devastating, 
cause of complex febrile seizures in 
children.9 Rapid treatment of herpes 
simplex infection with acyclovir can 
reduce the risk of neurologic impair-
ment or death.10

Even among children with com-
plex febrile seizures, however, lumbar 
puncture has a low yield unless the 
child presents with other signs and 
symptoms suggestive of meningitis.11 
CT imaging can be considered as well 
in appropriate patients with altered 
mental status or a focal neurological 
exam. A recent retrospective review of 
children with a first complex febrile 
seizure also demonstrated very few 
abnormal brain CT results in the 
absence of other concerning symp-
toms. In particular, children who met 
the complex febrile seizure criteria on 
the basis of multiple seizures in 24 
hours are at particularly low risk of 
intracranial pathology.12 

Febrile status epilepticus is a rela-
tively rare but high-risk variant of 
complex febrile seizure. It rarely stops 
spontaneously, is medication-resistant, 
and is often a child’s first seizure. The 
prospective, multicenter FEBSTAT 
study noted that treatment delays were 
associated with increased duration of 
seizure activity, and that seizures last-
ing longer than 5 minutes tended to 
continue even if treated. Prehospital 
antiepileptic drug administration in 
this study was inconsistent due to local 
protocols and was variable by region. 
Ventilatory support was required more 
frequently in children whose seizures 
were long-lasting.13

Parental Counseling of Children 
with Febrile Seizures. Parents should 
be advised that after a first febrile sei-
zure, about one in three children will 
have a recurrence. They should be told 
that noting the time at the onset is 
important, and that the child should 
be moved to a safe area free of injuri-
ous objects. In a prospective review of 
428 children, four features predicted 
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an increased risk of recurrence: patient 
age younger than 18 months or tem-
perature < 40° C at onset, < 1 hour 
between fever and convulsion, and 
first-degree relative with febrile sei-
zure.14 Administration of antipyretics 
can make a child feel better, but multi-
ple studies have failed to demonstrate 
that prophylactic use of antipyretics 
reduces the risk of recurrent febrile 
seizure.15

Afebrile Seizures 
By the time they are 14 years old, 

1% of children will have an afebrile 
seizure, with most of those episodes 
occurring in children younger than 3 
years of age. Seizure recurrence is vari-
able, with estimates between 14% and 
65%, with the overwhelming majority 
occurring within 2 years of the initial 
episode.16 

Evaluation of Afebrile Seizures. 
The initial task to undertake is to 
determine whether the event was truly 
a seizure or a seizure mimic. Many 
conditions in children can be confused 
with seizures, including apnea, pallid 
syncope, reflux, benign sleep myoc-
lonus, breath holding spells, rigors or 
chills, dystonia, or tics. Syncope should 
be considered if there is no postictal 
spell or if the child complains of pal-
pitations. Breath holding spells occur 
most commonly in infants between 
6 and 18 months of age, and often 
occur while the child is upset and cry-
ing. The child may become limp and 
appear ashen, and loss of conscious-
ness can occur with or without clonus. 
These episodes are brief, lasting < 1 
minute.

A comprehensive history and physi-
cal exam should be performed on all 
patients with suspected seizure activ-
ity. (See Table 1.) A report of the event 
from an eyewitness is one of the most 
helpful pieces of information. A verbal 
child also can provide helpful data.

A full physical exam should start 
with careful evaluation of vital signs, 
including blood pressure. ED physi-
cians should look for signs of injury, 
especially evidence of head trauma. 
Although children with mild head 
injury are no more at risk of seizure 
than the general population, up to 
57% of children with abusive head 

trauma will have seizures.17 A full neu-
rological exam should be performed, 
including an assessment of gait if 
developmentally appropriate, as well as 
a skin exam to look for signs of a neu-
rocutaneous disorder. Even if a fever 
is not present, a stiff neck or other 
meningeal signs may signal the need 
for lumbar puncture. Symptoms of a 
toxidrome may be present in a poi-
soned child. A bulging fontanel in an 
infant suggests increased intracranial 
pressure. 

Laboratory analysis of electrolytes 
and magnesium can be helpful in 
children younger than 6 months of 
age with a first seizure, since they are 
at increased risk of an undiagnosed 
metabolic abnormality. Excessive 
dilution of formula can cause hypo-
natremia, and the effect of excess free 
water is more severe in smaller infants. 
Children with the highest pretest 
probability of abnormal lab values 
were those who presented to the ED 
with active seizures, were hypothermic 
(< 36.5° C), or were younger than 1 
month of age.18 Laboratory workup 
is indicated in children who present 
with a prolonged first seizure; have 
a history of a metabolic disorder, 
dehydration, or suspected excessive 
free water ingestion; or who have a 
depressed level of consciousness. An 
extensive lab workup, including lum-
bar puncture, is not necessary in a 
child who is neurologically normal and 
recovers uneventfully from a brief first 
seizure. Lumbar puncture should be 
performed in children with a lengthy 
postictal period or any symptoms sug-
gestive of meningitis, encephalitis, or 

subarachnoid hemorrhage. 
Neuroimaging in Children with 

First Seizure. Parents frequently 
inquire about whether their child with 
a first seizure should have CT imag-
ing. A developmentally normal child 
with a nonfocal neurologic exam who 
has returned to his/her normal base-
line after a brief ictus does not need an 
emergent CT scan of the brain. Brain 
CT can be helpful in patients who 
are at high risk for abnormal imaging 
results. These include patients listed in 
Table 2. 

Risks of CT Imaging in Children. 
When clinically appropriate, CT is a 
relatively safe procedure in children. 
The major risks of performing a CT 
on a child include the increased risk 
of cancer from ionizing radiation and 
those risks associated with the need 
for sedation in younger or fearful 
children. 

Depending on the technique used, 
one CT of the brain can expose a child 
to anywhere from 4 to 8 months of 
background radiation in a single dose. 
Solid organ cancer risk from one CT 
scan of the brain is 1.1 to 2.4 cases per 
10,000 CT scans. More than 4 million 
CT scans are performed on children 
each year in the United States, equat-
ing to thousands of potentially avoid-
able cancers in children annually.19 
Although the risk to an individual 
is small, the cumulative risk to the 
population is high given the large 
number of scans performed. Reducing 
the effective radiation dose, as well 
as eliminating medically unnecessary, 
duplicative, and repeat scans, all can 
mitigate the risk of ionizing radiation 

Table 1. Valuable Historical Data to Consider  
in Seizure Patients
• What was happening before the event occurred? Did the child feel ill that day, 

any recent head injuries, headaches, or other neurologic symptoms?

• What was seen during the event? Was there unilateral or bilateral shaking? Eye 
movements that appeared unusual? Loss of consciousness or frothing at the 
mouth? Incontinence?

• After the event: Was there lethargy or confusion present? What did the patient 
remember about the event?

• Precipitating factors: Have there been any recent illnesses, is there concern for 
exposure to toxic substances, is the child taking any medications?
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on children. As many as one-third of 
CT scans performed in the United 
States are not medically necessary or 
could be supplanted by observation 
or an alternative imaging method.20 
Guidelines should be implemented 
properly to appropriately guide perfor-
mance of CT — to both capture posi-
tive findings in children at high risk of 
clinically significant abnormalities, as 
well as to avoid injury to children who 
are at low risk of a positive scan.

Outpatient Management and 
Discharge Counseling. The American 
Academy of Neurology published a 
practice parameter regarding appro-
priate treatment of children with a 
first unprovoked seizure. The authors 
examined evidence and made recom-
mendations regarding appropriate 
management of this condition. They 
suggested that the risks and benefits 
be weighed when making the decision 
to treat with antiepileptic drugs after a 
first seizure. Many of the medications 

used to treat epilepsy have cognitive 
and behavioral side effects. Although 
treatment after a first seizure reduces 
the risk of a second seizure, treatment 
after the first seizure does not make 
any difference in the likelihood a child 
will achieve a 1- or 2-year remission. 
The American Academy of Neurology 
guidelines recommend a routine EEG 
for all children with a first afebrile 
seizure.21 Stable children who are dis-
charged from the ED should be given 
neurology follow-up. 

Parents and children should be 
counseled regarding “seizure precau-
tions”: reduction of risk of injury 
or death in the event of a recur-
rent seizure. Children should wear 
helmets when riding a bicycle, and 
should always ride on the sidewalk. 
Showering rather than bathing, 
swimming with a buddy (or avoid-
ing swimming altogether), and not 
climbing (on ladders, up a tree) all are 
reasonable restrictions. Sudden death 

of a child during a seizure is a rare 
event, and usually is the consequence 
of a serious underlying neurological 
problem.

Convulsive and 
Nonconvulsive Status 
Epilepticus

Status epilepticus is seizure activity 
that lasts longer than 30 minutes, or 
intermittent seizure activity without 
recovery of consciousness between sei-
zures. It is a true emergency, with risk 
of permanent neurological damage and 
death. Appropriate treatment of status 
epilepticus has reduced the death rate 
in children to between 1% and 5%. 
Due to the high risk associated with 
suboptimal treatment of status epilep-
ticus, any seizure lasting longer than 5 
minutes should be treated aggressively. 
Status epilepticus can present as the 
convulsive type, with obvious motor 
activity, or as nonconvulsive status. 
A diagnosis of nonconvulsive status 
epilepticus should be considered if a 
child has muscle jerking or twitching, 
abnormal ocular movements, or devia-
tion of the eyes. Persistently impaired 
level of consciousness can be the result 
of a postictal state or from medication 
administration, but subtle noncon-
vulsive status epilepticus should be 
considered as well if the child fails to 
return to his or her neurologic base-
line. Electroencephalography should 
be ordered in children with long-
lasting depressed consciousness or in 
children who require ongoing neuro-
muscular paralysis to tolerate invasive 
ventilation.22

In children, the most common cause 
of status epilepticus is febrile illness, 
but the differential diagnosis is listed 
in Table 3.

ED Management of Status 
Epilepticus. As with any critically ill 
patient, the initial goals of manage-
ment are securing an airway, provid-
ing supplemental oxygen, and rapid 
placement of IV access. Stabilization 
of the cervical spine is appropri-
ate if trauma cannot be ruled out. 
Termination of the ictus is also a high 
priority. Assessment of blood glu-
cose and treatment of symptomatic 
hypoglycemia should be undertaken 

Table 2. Indications for CT in Children  
with Afebrile Seizure
• Focal seizure

• Focal deficits

• VP shunt (see Figure 1)

• Persistent seizure activity

• Immunocompromise or coagulopathy

• Head trauma 

• Altered mental status

• Signs of increased intracranial pressure (pupillary changes or vomiting)

• Evidence of neurocutaneous disorder

• Recent visit to a physician or healthcare worker
Adapted from: Sharma S, et al. The role of emergent neuroimaging in children with new-onset 
afebrile seizures. Pediatrics 2003;111:1-5.

Table 3. Differential Diagnosis of Status Epilepticus

• Toxicologic: many drugs including amphetamines, cocaine, isoniazid; withdrawal 
syndromes

• Mass: brain neoplasm

• Structural: cortical abnormalities, arteriovenous malformations, trauma/
hemorrhage

• Infection: meningitis, encephalitis, or other cause of sepsis

• Electrolyte disturbance

• Hypoxic injury: stroke, encephalopathy
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Figure 1. Ventriculoperitoneal shunt failure with hydrocephalus

Child with history of seizures, developmental delay now with increased seizure frequency and gait disturbance
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as quickly as possible. D10 solution 
should be used in newborns (dose 
5-10 mL/kg) and D25 should be given 
to children older than 2 months of age 
(dose 2-4 mL/kg). Ketogenic diets are 
often used in children with intractable 
epilepsy. It is unclear how the diets 
work to control seizures, but studies 
have demonstrated efficacy. Empiric 
treatment with glucose is not recom-
mended in children on a ketogenic 
diet.23

In a child without hypoglycemia, the 
initial drug class of choice is a rapid-
acting benzodiazepine. (See Table 4.) 
Lorazepam, diazepam, and midazolam 
are frequently used. Midazolam can 
be administered intranasally and many 
EMS protocols include this drug 
and route of administration, which 
can be considered as an alternative 

in patients with difficult to obtain 
IV access. Careful consideration of 
prehospital medication administra-
tion is important to avoid airway loss 
due to excessive benzodiazepine dos-
ing. Administration of more than two 
doses of benzodiazepine is associated 
with increased risk of airway loss in 
children with status epilepticus; it is 
unclear if this is the result of drug 
administration or more severe dis-
ease.24 Children whose care is compro-
mised by prehospital or ED failure to 
adhere to guidelines are more likely to 
be admitted to pediatric critical care, 
particularly when there was either 
a delay in administering antiepilep-
tic drugs or inadequate doses were 
provided.25 

Following administration of a fast-
acting benzodiazepine, a longer-acting 

antiepileptic drug should be adminis-
tered. Fosphenytoin is preferred over 
phenytoin since it can be given more 
quickly and with less risk of cardiac 
arrhythmias, hypotension, and bra-
dycardia.26 If the seizure continues, 
a third-line agent must be chosen. 
Traditionally, phenobarbital was used 
(loading dose 20 mg/kg at a rate of 
2 mg/minute). Phenobarbital causes 
significant respiratory depression, espe-
cially with benzodiazepines present. 
Levetiracetam and valproic acid are 
treatment alternatives that may not put 
the child at as high a risk of airway loss. 
If seizures persist after the third-line 
medication is administered, another 
third-line medication should be used or 
pharmacologic coma induced. Propofol 
or midazolam can be loaded then con-
tinuously infused for ongoing seizure 

Table 4. Medications to Treat Seizures in Children

Drug Dose and Route Maximum Dosage Cautions

Lorazepam 0.1 mg/kg IV 4 mg Respiratory depression with repeated 
dosing

Midazolam 0.1 mg/kg IV bolus
2 mcg/kg/min infusion
0.2 mg/kg intranasal
0.5 mg/kg buccal

24 mcg/kg/min
10 mg Intranasal
10 mg Buccal

IM midazolam not indicated by FDA for 
treatment of seizures

Preferred benzodiazepine if BP is unstable

Diazepam 0.2 mg/kg IV, IO
0.5 mg/kg rectal

5 mg IV(< 5 years old),
10 mg IV (5 and up)
20 mg PR

Administer IV dose slowly to reduce risk 
respiratory depression

Phenytoin 20 mg/kg IV, IO Max rate 50 mg/min in older 
children and adults

1 mg/kg/min in younger 
children

Bradycardia, arrhythmia, hypotension risk 
with rapid infusion
Small difference between toxic and 
therapeutic doses

Fosphenytoin 20 Phenytoin Equivalents 
(PE)/kg IV/IM

1.5-3 mg/kg/min,  
max 150 mg/min

Cardiovascular monitoring still 
recommended during infusion

Phenobarbital 15-20 mg/kg IV 500 mg Apnea and hypotension
Gangrene if injected intra-arterially

Propofol 1 mg/kg IV bolus
2-4 mg/kg/hr infusion

10 mg/kg Increased risk of lactic acidosis, 
rhabdomyolysis, and cardiovascular 
collapse

Levetiracetam 25-50 mg/kg IV 100 mg/min Not currently included in U.S. guidelines 
for status epilepticus treatment

IV = intravenous; IM = intramuscular; IO = intraosseous

Adapted from:  Friedman JN; Canadian Pediatric Society, Acute Care Committee. Emergency manangement of pediatric patient with generalized status 
epilepticus. Paediatric Child Health 2011;16:91-97.
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management (see Figure 2).27

Evaluation of Status Epilepticus. 
Following stabilization of the patient, 
workup of the underlying etiology 
of the seizure can occur. The causes 
of status epilepticus in children are 
variable but have a significant influ-
ence on the ED workup. (See Table 5.) 
Younger children are more likely to 
have febrile or symptomatic causes for 
their status epilepticus, while older 
children are more likely to have a his-
tory of seizures in the past or devel-
opmental delays.28 In about 25% of 
children, an acute brain disorder (such 
as traumatic brain injury or menin-
gitis) is cause for status epilepticus. 
One-third will have developmental 
delay or epilepsy, another quarter will 
have febrile seizure as the only cause, 
and about 10% will have no specific 
cause ever demonstrated for their 
prolonged seizure.29

In general, a search for the cause of 
the seizure in the ED includes labora-
tory workup and imaging. Laboratory 
evaluation should include electrolytes, 
including magnesium and phospho-
rus. Brain CT is helpful to rule out 
hemorrhage, stroke, or other struc-
tural lesion predisposing to status epi-
lepticus. Lumbar puncture should be 
considered in immunocompromised 
children or those with recent fever. 
The ED physician should have a low 
threshold to perform lumbar puncture 
in patients with status epilepticus. 

Headaches in Children 
and Adolescents

Headaches are common among 
children. In one epidemiologic study, 
more than 90% of children reported 
ever having a headache in their life-
times.30 A recent study of the National 
Hospital Ambulatory Medical Care 
Survey revealed an estimate of 250,000 
ED visits annually for children aged 
5-18 years with headache-related 
complaints.31

Headaches are described as “pri-
mary” or “secondary.” Primary 
(migraine, cluster, and tension) 
headaches are diagnosed based on 
symptom complaints and patterns 
of occurrence. Secondary headaches 
are generally acute onset and due to 
an underlying disease process and 

have identifiable causes (sinusitis, 
brain tumor, intracranial hemorrhage, 
meningitis). In contrast to primary 
headaches, secondary headaches fre-
quently present with abnormal physi-
cal findings. 

Primary Headache Syndromes. 
Migraine headache is second only to 
viral illness as a cause of headaches 
in children presenting for emergency 
care. Migraines are characterized by 
intermittent, throbbing headache pain 
associated with photophobia, nausea, 
vomiting, abdominal pain, and relief 
with sleep. Migraine headaches can 
occur even in the youngest children. 
In toddlers, parents will relate a his-
tory of decreased activity, pale skin, 
and vomiting. Migraine pain in chil-
dren is frequently bilateral, and an 
adult pattern of unilateral headache 
does not start until adolescence.32

American Academy of Neurology 
guidelines state that strong evidence 
supports the use of ibuprofen and 
intranasal sumatriptan for migraine 
treatment in children and adoles-
cents, and acetaminophen is a good 
treatment alternative. Little evidence 
supports the use of oral or subcutane-
ous triptans in pediatric patients.33 
Dopamine antagonists prochlor-
perazine and metoclopramide are 
commonly used in ED treatment of 
pediatric patients, despite the lack 
of literature to support their use in 
this environment. A recent retrospec-
tive database review of ED migraine 
treatment in pediatric patients sug-
gests that prochlorperazine is superior 
to metoclopramide in preventing a 
return to the ED within 72 hours, 
and that use of diphenhydramine is 
associated with an increased risk of 

revisit. The authors of this study could 
not determine if the use of diphen-
hydramine was prophylactic or the 
result of side effects from dopamine 
antagonist drugs. They did note that 
although the use of triptans is sup-
ported by research, they are very 
infrequently used in the ED.34

Recent research into pediatric 
migraines headaches has lent addi-
tional insight into this condition. 
Although a relatively common prac-
tice with migraine patients, admin-
istering intravenous fluids alone did 
not provide a statistically significant 
improvement in pain at 30 minutes 
into the course of ED treatment.35 A 
recent association between childhood 
migraine and a history of infantile 
colic has been established. A case-
control study of 208 children showed 
that children who were colicky as 
infants were significantly more likely 
to have migraines between 6 and 12 
years of age. Tension headaches were 
not associated with colic symptoms 
in infancy.36 School-related stress 
and anxiety is a common trigger for 
headaches in pediatric patients, and 
nationally, headache visits peak in 
January and September, the same 
months in which children return to 
school from vacation. Headache visits 
do not tend to trend down signifi-
cantly in summer, leading the authors 
of this study to conclude that school 
itself is not the problem, but rather 
changes in sleep patterns and the 
transition from vacation to school.31

Tension headaches are as common 
in children as migraine headaches. 
They are characterized by pressure 
or a squeezing sensation of pain, 
and can last from minutes to days. 

Table 5. Causes of Status Epilepticus in Children

Acute brain insult 25%

Epilepsy, preexisting neurologic problems, or developmental 
delay 

33%

Febrile seizures without other source 25%

Idiopathic 10%

Adapted from: Lee J, Huh L, Korn P, Farrell K. Guideline for the management of convulsive status 
epilepticus in infants and children. BCMJ 2011;53:279-285.
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Figure 2. Management of Convulsive Status Epilepticus in Infants and Children

NOTES

• IV attempts should be limited to 3 tries 
or 90 seconds. Intraosseous should be 
inserted if IV attempts fail.

• Rectal paraldehyde: if available, can 
be administered prior to phenytoin or 
phenobarbital (0.3 to 0.5 mL/kg in same 
volume of mineral oil to a maximum of 
10 mL)

Rapid sequence intubation

• Atropine: 0.02 mg/kg (maximum 0.6 mg)
• Ketamine: 2 mg/kg
• Succinylcholine: 2 mg/kg (maximum 150 

mg)

Further management after cessation  
of seizure

Obtain further history
• Recent trauma, infection, ingestion, drug 

history, seizure history
Further investigations (as indicated by 
clinical presentation and history if not done 
on initial presentation): 
• Blood culture, blood gas, clotting studies, 

liver enzymes, lumbar puncture (should 
be deferred until cessation of clinical 
seizure), imaging (CT head)

• In selected patients: plasma, ammonia, 
lactate, amino acids, urine, organic acids, 
toxicology

Initiate appropriate therapy as indicated:
• Empiric anti-meningetic dose of IV 

antibiotics and acyclovir (in febrile patient 
without identified etiology)

• Appropriate maintenance antiepileptic 
medications

Admit to appropriate ward or ICU

Status epilepticus is defined as a seizure that lasts for > 30 min or recurrent seizures 
without full recovery between seizures for > 30 min. A child who has been 
convulsing for > 5 min should be treated as for status epilepticus

Manage ABCs 
Cardiac monitor; oximeter 

Establish IV access 
Place in the recovery position

Blood tests 
CBC, electrolytes, and glucose; glucometer 

Measure blood level if on PHB,  
DPH, CBZ, or VPA

IV lorazepam 0.1 mg/kg over  
1/2-1 min (max 4 mg)  

or 
IV diazepam 0.3 mg/kg over 
2 min (max 5 mg in infants 

and 10 mg in child) 
Benzodiazepine can be 

repeated once after 5 min

Buccal midazolam 0.5 mg/kg 
(max 10 mg)  

or 
Intranasal midazolam 0.2 

mg/kg (max 10 mg) 
or  

Rectal diazepam 0.5 mg/kg 
(max 10 mg) 

Benzodiazepine can be 
repeated once after 5 min

IV/IO phenytoin 20 mg/kg 
in N saline over 20 min (max 

1000 mg) 
Give phenytoin after the first 
dose of benzo unless febrile 
and the seizure has stopped

Admit to hospital, 
investigate, and treat 

potential causes of status 
epilepticus Rapid sequence 

intubation

IV/IO midazolam 0.1 mg/kg loading dose  
(max of 8 mg) over 2-3 min 

Then 
120 μg/kg/hour infusion. Increase by 120 μg/
kg/hour every 5 min if the seizure continues 

Maximum 1440 μg/kg/hour 

Consider: High-
dose phenobarbital 
thiopental infusion 

propofol

Admit to ICU/call anesthetist

Continue supportive care

Attempt IV

Rapid  
IV access 

obtained?

Insert intraosseous 
needle if seizure is 
not stopped with 

rectal benzo

Is  
child on 

phenytoin?

Yes

Yes

Yes
No

No

No

Seizure 
stopped?

IV phenobarbital 20 mg/kg  
over 20 mins 

Or 
IV/IO phenytoin 10 mg/kg in N 

saline over 20 min (max 500 mg) 
Give phenytoin or phenobarbital 

after the first dose of benzo 
unless febrile and the seizure 

has stopped

Reprinted with permission from: Lee J, Huh L, Korn P, Farrell K. Management of convulsive status epilepticus in infants and children. BCMJ 2011;53:281.
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There is overlap between symptoms 
of tension headaches and migraines, 
and although photophobia and pho-
nophobia occur more commonly in 
migraines, some patients with ten-
sion headaches will complain of these 
symptoms as well. Nausea and vomit-
ing are fairly uncommon with tension 
headaches, and generally patients with 
tension headaches will not complain 
of worsened symptoms with activ-
ity. Patients with tension headaches 
may have some muscular soreness 
on exam, but will be neurologically 
intact. Tension-type headaches are 
often associated with psychological 
stress.37 

Like migraines, tension headaches 
should be treated with both phar-
macologic and nonpharmacologic 
interventions. Non-narcotic medica-
tions such as ibuprofen should be 
administered as first-line treatment. 
Relaxation techniques, including cog-
nitive behavioral therapy, biofeedback, 
and stress management, are generally 
recommended as an effective part of 
treatment,38 but to date no large ran-
domized, controlled trials have been 
undertaken to determine efficacy of 
these interventions in an ED setting.

Cluster headaches are rare in chil-
dren younger than 10 years of age, but 
can be seen in adolescents. They are 
characterized by unilateral pain and 
cranial autonomic symptoms. These 
include: lacrimation, rhinorrhea, facial 
sweating or flushing, ptosis, miosis, or 
periorbital edema. High-flow oxygen 
is the first-line agent to treat cluster 
headaches in the ED. Usually, the 
pain dissipates over 3 hours, but they 

can recur in “clusters” or paroxysms of 
pain over hours to days. Cluster head-
aches tend to be more severe and lan-
cinating than migraines, although the 
distinction between the two entities 
can be difficult to make in an ED.39

Secondary Headache. Secondary 
headaches are caused by an underly-
ing medical condition. The most com-
mon cause of secondary headache in 
children is acute febrile illness. Viral 
infections, colds, and sinusitis fre-
quently present this way. Other causes 
of secondary headache in children to 
consider as part of a differential diag-
nosis include:

• Medications (SSRIs, oral 
contraceptives)

• Brain tumors
• Meningitis
• Intracranial hemorrhage
• Acute, severe systemic 

hypertension
• Idiopathic intracranial hyperten-

sion (pseudotumor cerebri)
• Hydrocephalus
History and physical exam help 

narrow down the differential diag-
nosis. Specific questioning about 
high-risk features should be part of 
the history. In particular, asking about 
sudden onset of pain, or a “thun-
derclap” nature, suggests a need to 
look for intracranial hemorrhage. A 
headache that awakens a child from 
sleep or an occipital location of pain 
suggests a need to search for a brain 
tumor. (See Table 6.) Occipital head-
ache is rare in children and its pres-
ence suggests a significant underlying 
disease.

Pain that is chronic in nature but 
is worsening acutely in frequency 
or intensity is high-risk due to the 
association of this kind of pain with 
mass-occupying lesions. A child’s past 
medical history of immunodeficiency 
(see Figure 3), ventriculoperitoneal 
shunt, malignancy, sickle cell dis-
ease, bleeding disorders, or cyanotic 
heart disease increase the risk of 
life-threatening intracranial disease. 
Physical exam should be complete, 
including vital signs with accurate 

Figure 3. MCA Infarction

Patient: 15-year-old female with "migraine." Had viral myocarditis 3 years ago, 
underwent heart transplant. Currently on immune suppression. Ongoing headaches 
for 1 month. Day of evaluation had gradual onset of headache that became 
progressively worse and then was associated with altered mental status in ED. 
Diagnosed with MCA infarction, possibly related to septic embolism.

Table 6. Headache  
Features Commonly  
Associated with Tumors
• Persistent nausea/vomiting

• Associated with gait disturbances

• Progressive worsening

• Occurring in early morning/
overnight

Adapted from: Lanphear J, Sarnaik S. 
Presenting symptoms of pediatric brain 
tumors diagnosed in the emergency 
department. Pediatr Emerg Care 2014;30:77-
180.
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blood pressure and temperature mea-
surements, and a careful neurologic 
examination. 

Confusion or lethargy may be the 
result of intracranial hemorrhage, 
infection, hypertensive encephalopa-
thy, or increased intracranial pres-
sure from mass effect. Abnormal eye 
movements or papillary response also 
suggests a need to search for an intra-
cranial mass, as does focal weakness 
or ataxic gait. Some children with 
migraines can develop focal neuro-
logic deficits, but a deficit should not 
be attributed to a benign cause with-
out a thorough workup.

Which Children with Headache 
Require Emergent Imaging? Most 
children presenting to the ED with 
headache and a normal neurologic 
exam do not need labs drawn or any 
imaging performed. (See Table 7.) 
Studies show a low yield of CT and 
MRI in this population, varying from 
0.9% to 1.2%.40 Practice guidelines 
established by the American Academy 
of Neurology and endorsed by the 
American Academy of Pediatrics and 
the American College of Radiology 
recommend that children presenting 
with uncomplicated headaches should 
not receive imaging of the brain. 
Despite the national recommenda-
tions, CT scanning remains common 
in pediatric settings including EDs.41 
Pediatricians who were surveyed 
about their patients’ and families’ 
expectations of treatment commonly 
indicated that they believed that rul-
ing out a brain tumor was the parents’ 
primary goal, while only 2% of the 
surveyed parents indicated that this 
was their primary concern.42

The goal of neuroimaging is to 
detect a lesion that requires a change 
in management, including opera-
tive intervention. Cranial infections, 
congenital or vascular malformations, 
hemorrhage, cancers, or hydrocepha-
lus all require emergent neurosurgical 
consultation and potential inter-
vention. CT imaging is frequently 
considered prior to lumbar puncture, 
and should be done when consider-
ing subarachnoid hemorrhage as a 
diagnosis in a child with a thunder-
clap headache. In children with focal 
neurologic deficits or altered mental 

status, a CT is an appropriate inter-
vention before performing lumbar 
puncture. Neuroimaging of children 
with severe pain and a first-degree 

relative with an arteriovenous 
malformation or aneurysm is also 
appropriate given the genetic poten-
tial of these disease processes. CT 

Table 7. When Neuroimaging Is Required

• Acute change in character of recurrent headache

• Thunderclap or severe, sudden-onset headache

• Age < 3 years with severe headache

• Skin lesions suggestive of neurocutaneous syndromes

• Focal neurologic deficits or abnormalities on exam

• Headache associated with seizures

• Severe headache in a child with significant underlying disease process

Pearls and Pitfalls

Pearls

• Work up the fever in a child with a simple febrile seizure in the same manner as 
you would a febrile child without a fever.

• Children with a brief afebrile seizure who are neurologically normal and back to 
their baseline do not need an extensive workup in the ED, but most benefit from 
outpatient neurologist referral.

• Status epilepticus is a seizure lasting more than 30 minutes, or a flurry of seizures 
without return to baseline in between. It is an emergency frequently requiring 
multiple antiepileptic drugs and possibly intubation to control. Treat these 
patients expeditiously and aggressively.

• Most headaches in children are benign. Reserve emergent imaging for children 
with chronic worsening headaches, headaches present upon awakening, and 
children with focal neurologic deficits.

Pitfalls

• Failure to aggressively treat seizures lasting more than 5 minutes. Even if a 
patient has a patent airway, is breathing, and is hemodynamically stable, ongoing 
seizure activity beyond 20 minutes can cause serious neurologic damage in a 
child.

• Not considering the underlying cause of the seizure. A thorough history and 
physical exam should be performed in every patient, searching for evidence of 
drug toxicity, trauma, infection, and metabolic abnormalities.

• Assuming that if headache pain improves in the ED, the underlying cause of 
the pain is benign. Headaches from severe causes have been shown to respond 
to therapy.

• Exposing children to unnecessary CT radiation. The majority of seizures and 
headaches in children are benign and do not require CT in the ED. Performing a 
thorough neurologic exam and counseling parents appropriately, and referring 
children with low-risk history and exam to neurology for further care can reduce 
medically unnecessary interventions.
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angiography or MRI with MRA of 
the neck can detect arterial dissection 
causing headache. Dissection should 
be considered in any patient with pain 
and a neurologic deficit, and should 
be emergently evaluated.

Case Resolutions 
Case One
The child underwent urinary cathe-

terization and her urinalysis was posi-
tive for leukocyte esterase and nitrate. 
A microscopic analysis showed > 30 
WBC/hpf. Urine culture was sent to 
the lab and later grew > 100,000 cfu 
of Escherichia coli. The child normal-
ized her vital signs after administra-
tion of ibuprofen and appeared well 
upon discharge. She was discharged 
to home with oral antibiotics and 
scheduled follow-up the next day 
with her pediatrician.

Case Two
After two doses of lorazepam, this 

child’s seizure continued. Although 
the clonic movements slowed some-
what, he continued to twitch and 
did not regain his normal level of 
consciousness. The ED pharmacist 
confirmed the dose of 20 phenytoin 
equivalents per kg, and advised the 
nurses as to the appropriate infusion 
rate. Following the infusion, he con-
tinued with the same low-frequency 
epileptic movements, and started to 
have some respiratory depression. 
At that time, he was intubated and 
a full set of vital signs was obtained, 
including a rectal temperature of 
38.7° C. Ceftriaxone and vancomycin 
were ordered empirically, and the ED 
pharmacist went to obtain the medi-
cations. The child was taken for a CT 
of the brain and the pediatric neuro-
radiologist read it as unchanged from 
baseline in real time. Subsequently, 
a lumbar puncture was performed, 
suggesting viral meningitis. The 
child was transferred to the local 
pediatric tertiary care center PICU 
via critical care transport team. The 
team reported a few days later to say 
that the child was extubated and just 
about ready to transition care to the 
pediatric inpatient floor.

Case Three
A full neurologic exam was per-

formed on this child. She had normal 

cranial nerves, normal station and 
gait, and no focal cerebellar signs. 
Reflexes, motor strength and tone, 
and cognition were all normal for age. 
There was normal vision and no visual 
field cuts detected on exam. 

Her mother was advised that the 
risk of CT imaging was not insignifi-
cant and was medically unnecessary 
in the ED. Given her normal neuro-
logic exam and chronic intermittent 
history of headache, it was decided 
that she would not have a CT done in 
the ED, but that an urgent neurolo-
gist visit would be appropriate. If the 
specialist felt that imaging was war-
ranted, this could be pursued as an 
outpatient. The child was given a dose 
of ibuprofen with resolution of symp-
toms 1 hour later.

Summary 
Neurological problems in children 

are relatively common and can pres-
ent dramatically, with frightened chil-
dren and worried parents. Fortunately, 
the vast majority of pediatric patients 
with seizures and headaches will not 
suffer any ill effects as a consequence 
of their symptoms.

All patients with emergent neuro-
logic presentations need a thorough 
physical exam, searching for signs 
of toxicity, trauma, and infection. 
A detailed neurologic exam can be 
performed in minutes and can render 
insight into a potentially high-risk 
condition. CT imaging should be 
reserved for children with a moder-
ate or high pretest probability of an 
intracranial lesion, and not part of a 
routine evaluation in low-risk chil-
dren. Parents should be advised as to 
the risk of recurrence of neurologic 
symptoms. Parents should be given 
a treatment and follow-up plan that 
clearly explains the criteria for re-
evaluation, and referred to general 
pediatrics or neurology as appropriate.
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CME Questions 
1. Which of the following is consid-

ered a first-line agent to treat status 
epilepticus?
a. Phenobarbital
b. Lorazepam
c. Valproic acid
d. Fosphenytoin

2. Which of the following interven-
tions must be performed on every 
patient presenting with a simple 
febrile seizure?
a. Lumbar puncture
b. Urinalysis and culture
c. Vital signs
d. CBC 

3. Which of the following children 
with a first-time seizure, who is 
neurologically normal on ED exam, 
has a clear indication for CT scan-
ning of the brain?
a. A 13-month-old with a focal 

seizure
b. A 12-year-old with a family his-

tory of epilepsy

c. A 7-year-old who reports feel-
ing “a little funny” before his 
seizure at school.

d. A 4-year-old who received vac-
cinations 1 month ago

4. An 8-year-old girl is brought to 
the ED by worried parents due to a 
headache. The feel she is “not act-
ing right.” Which of the following 
features is associated with a mass-
occupying lesion?
a. Headache associated with  

wakening from sleep
b. Photophobia
c. Vomiting
d. Blurred vision

5. A 16-month-old boy is brought 
to the ED following “a seizure”. 
He was playing in the family room 
and took a lighter off a table. His 
mother quickly grabbed it away 
from him and he started to cry. 
His face turned blue and he fell 
to the ground. After 30 seconds, 
he immediately awakened and 
seemed to be back to normal right 
away. In the ED his vital signs are: 

temperature 37.2 °C, HR 115 and 
regular, BP 96/54, RR 24, pulse ox 
99% on RA. What is the diagnosis?
a. Febrile seizure
b. Grand mal seizure
c. Breath-holding spell
d. Status epilepticus

6. A 16-year-old boy presents with 
headache. He has had the same 
headache on and off for 1 month, 
but today it did not go away with 
acetaminophen. Vital signs: HR 88, 
RR 16, BP 104/65, pulse ox 98% on 
RA. His neurologic exam is normal 
and he has no papilledema. Which 
of the following interventions is 
appropriate in the ED?
a. Brain CT scan
b. Brain MRI
c. Lumbar puncture
d. Reassurance and outpatient 

referral
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7. Which of the following features 
of pediatric headache is worrisome 
and indicates a need for emergent 
imaging?
a. Bitemporal location of pain
b. Throbbing nature of pain
c. Occipital location of pain
d. Association with eye tearing and 

congestion
8. A 12-year-old boy presents to 

the ED with 15 minutes of sei-
zure activity. He continues to 
seize despite 2 adequate doses of 
IV lorazepam, one given by the 
squad en route, and one in the ED. 
Which of the following is the most 
appropriate next step?
a. Phenobarbital loading dose and 

infusion
b. Fosphenytoin IV loading dose
c. A third dose of IV lorazepam
d. Propofol loading dose and  

infusion

9. Which of the following is true 
regarding febrile seizures?
a. Treating the fever with ibupro-

fen will reduce the likelihood of 
a recurrence

b. Children with a first febrile sei-
zure between 6 and 12 months 
of age are at risk of future  
epilepsy.

c. All children with simple febrile 
seizures need an LP to diagnose 
potential meningitis.

d. Complex febrile seizures only 
require a search for the under-
lying cause of fever and never 
require CT imaging.

10. What factors increase the risk of 
subsequent epilepsy in children 
with febrile seizures?
a. Family history of epilepsy
b. Seizure with low-grade fever 

(less than 39 °C)
d. Association with recent  

immunizations
d. Seizure related to fever from 

viral illness 
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Neurological Emergencies in Children and Adolescents

Valuable Historical Data to Consider in Seizure Patients

• What was happening before the event occurred? Did the child feel ill that day, 
any recent head injuries, headaches, or other neurologic symptoms?

• What was seen during the event? Was there unilateral or bilateral shaking? Eye 
movements that appeared unusual? Loss of consciousness or frothing at the 
mouth? Incontinence?

• After the event: Was there lethargy or confusion present? What did the patient 
remember about the event?

• Precipitating factors: Have there been any recent illnesses, is there concern for 
exposure to toxic substances, is the child taking any medications?

Indications for CT in Children with Afebrile Seizure

• Focal seizure

• Focal de� cits

• VP shunt (see Figure 1)

• Persistent seizure activity

• Immunocompromise or coagulopathy

• Head trauma 

• Altered mental status

• Signs of increased intracranial pressure (pupillary changes or vomiting)

• Evidence of neurocutaneous disorder

• Recent visit to a physician or healthcare worker
Adapted from: Sharma S, et al. The role of emergent neuroimaging in children with new-onset 
afebrile seizures. Pediatrics 2003;111:1-5.

Di� erential Diagnosis of Status Epilepticus

• Toxicologic: many drugs including amphetamines, cocaine, isoniazid; withdrawal 
syndromes

• Mass: brain neoplasm

• Structural: cortical abnormalities, arteriovenous malformations, trauma/
hemorrhage

• Infection: meningitis, encephalitis, or other cause of sepsis

• Electrolyte disturbance

• Hypoxic injury: stroke, encephalopathy

Causes of Status Epilepticus in Children

Acute brain insult 25%

Epilepsy, preexisting neurologic problems, or developmental 
delay 

33%

Febrile seizures without other source 25%

Idiopathic 10%

Adapted from: Lee J, Huh L, Korn P, Farrell K. Guideline for the management of convulsive status 
epilepticus in infants and children. BCMJ 2011;53:279-285.
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Management of Convulsive Status Epilepticus in Infants and Children

NOTES

• IV attempts should be limited to 3 tries 
or 90 seconds. Intraosseous should be 
inserted if IV attempts fail.

• Rectal paraldehyde: if available, can 
be administered prior to phenytoin or 
phenobarbital (0.3 to 0.5 mL/kg in same 
volume of mineral oil to a maximum of 
10 mL)

Rapid sequence intubation

• Atropine: 0.02 mg/kg (maximum 0.6 mg)
• Ketamine: 2 mg/kg
• Succinylcholine: 2 mg/kg (maximum 150 

mg)

Further management after cessation 
of seizure

Obtain further history
• Recent trauma, infection, ingestion, drug 

history, seizure history
Further investigations (as indicated by 
clinical presentation and history if not done 
on initial presentation): 
• Blood culture, blood gas, clotting studies, 

liver enzymes, lumbar puncture (should 
be deferred until cessation of clinical 
seizure), imaging (CT head)

• In selected patients: plasma, ammonia, 
lactate, amino acids, urine, organic acids, 
toxicology

Initiate appropriate therapy as indicated:
• Empiric anti-meningetic dose of IV 

antibiotics and acyclovir (in febrile patient 
without identi� ed etiology)

• Appropriate maintenance antiepileptic 
medications

Admit to appropriate ward or ICU

Status epilepticus is de� ned as a seizure that lasts for > 30 min or recurrent seizures 
without full recovery between seizures for > 30 min. A child who has been 
convulsing for > 5 min should be treated as for status epilepticus

Manage ABCs
Cardiac monitor; oximeter

Establish IV access
Place in the recovery position

Blood tests
CBC, electrolytes, and glucose; glucometer

Measure blood level if on PHB, 
DPH, CBZ, or VPA

IV lorazepam 0.1 mg/kg over  
1/2-1 min (max 4 mg) 

or
IV diazepam 0.3 mg/kg over 
2 min (max 5 mg in infants 

and 10 mg in child)
Benzodiazepine can be 

repeated once after 5 min

Buccal midazolam 0.5 mg/kg 
(max 10 mg) 

or
Intranasal midazolam 0.2 

mg/kg (max 10 mg)
or 

Rectal diazepam 0.5 mg/kg 
(max 10 mg)

Benzodiazepine can be 
repeated once after 5 min

IV/IO phenytoin 20 mg/kg 
in N saline over 20 min (max 

1000 mg)
Give phenytoin after the � rst 
dose of benzo unless febrile 
and the seizure has stopped

Admit to hospital, 
investigate, and treat 

potential causes of status 
epilepticus Rapid sequence 

intubation

IV/IO midazolam 0.1 mg/kg loading dose 
(max of 8 mg) over 2-3 min

Then
120 μg/kg/hour infusion. Increase by 120 μg/
kg/hour every 5 min if the seizure continues

Maximum 1440 μg/kg/hour 

Consider: High-
dose phenobarbital 
thiopental infusion 

propofol

Admit to ICU/call anesthetist

Continue supportive care

Attempt IV

Rapid 
IV access 

obtained?

Insert intraosseous 
needle if seizure is 
not stopped with 

rectal benzo

Is 
child on 

phenytoin?

Yes

Yes

Yes
No

No

No

Seizure 
stopped?

IV phenobarbital 20 mg/kg 
over 20 mins

Or
IV/IO phenytoin 10 mg/kg in N 

saline over 20 min (max 500 mg)
Give phenytoin or phenobarbital 

after the � rst dose of benzo 
unless febrile and the seizure 

has stopped

Reprinted with permission from: Lee J, Huh L, Korn P, Farrell K. Management of convulsive status epilepticus in infants and children. BCMJ 2011;53:281.

Medications to Treat Seizures in Children

Drug Dose and Route Maximum Dosage Cautions

Lorazepam 0.1 mg/kg IV 4 mg Respiratory depression with repeated 
dosing

Midazolam 0.1 mg/kg IV bolus
2 mcg/kg/min infusion
0.2 mg/kg intranasal
0.5 mg/kg buccal

24 mcg/kg/min
10 mg Intranasal
10 mg Buccal

IM midazolam not indicated by FDA for 
treatment of seizures

Preferred benzodiazepine if BP is unstable

Diazepam 0.2 mg/kg IV, IO
0.5 mg/kg rectal

5 mg IV(< 5 years old),
10 mg IV (5 and up)
20 mg PR

Administer IV dose slowly to reduce risk 
respiratory depression

Phenytoin 20 mg/kg IV, IO Max rate 50 mg/min in older 
children and adults

1 mg/kg/min in younger 
children

Bradycardia, arrhythmia, hypotension risk 
with rapid infusion
Small di� erence between toxic and 
therapeutic doses

Fosphenytoin 20 Phenytoin Equivalents 
(PE)/kg IV/IM

1.5-3 mg/kg/min, 
max 150 mg/min

Cardiovascular monitoring still 
recommended during infusion

Phenobarbital 15-20 mg/kg IV 500 mg Apnea and hypotension
Gangrene if injected intra-arterially

Propofol 1 mg/kg IV bolus
2-4 mg/kg/hr infusion

10 mg/kg Increased risk of lactic acidosis, 
rhabdomyolysis, and cardiovascular 
collapse

Levetiracetam 25-50 mg/kg IV 100 mg/min Not currently included in U.S. guidelines 
for status epilepticus treatment

IV = intravenous; IM = intramuscular; IO = intraosseous

Adapted from:  Friedman JN; Canadian Pediatric Society, Acute Care Committee. Emergency manangement of pediatric patient with generalized status 
epilepticus. Paediatric Child Health 2011;16:91-97.


