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Objectives

 Distinguish between primary and acute symptomatic 

seizures.

 Identify indications for ordering an outpatient EEG, 

obtaining other studies, and prescribing a rescue 

medication in the ED.

 Discuss options for families after they leave the ED.

 Understand why pediatric patients come to the 

emergency room for headache, and why emergency 

room utilization is increasing.

 Discuss emergency room treatment of pediatric 

headache.
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ED specific vignettes

 A patient with h/o epilepsy presents with breakthrough 

seizures in the setting of illness

 A patient presents with a first-time seizure

 A patient is ready to be discharged and needs to be seen by 

an outpatient Pediatric Neurologist

 A patient presents in status epilepticus



Pediatric Neurologic Emergencies

 Neurological disorders account for 2-12.5% of PED visits1

 ~3x frequency of pediatric intensive care unit (PICU) admissions2

 Seizures and Headache are the most common pediatric neurologic 

diagnoses that present to the ED



Pediatric Seizures in the ED

 Febrile seizures

 Acute symptomatic seizures

 Primary/Unprovoked

 1st unprovoked seizure = Not Epilepsy

 Epilepsy recurrence

 2nd unprovoked seizure = Epilepsy

 Abnormal EEG after 1st unprovoked seizure = Epilepsy



Febrile Seizures
SIMPLE AND COMPLEX



Febrile Seizures (FS)

 Affect ~2–5% of children in the United States

 Ages 6 months to 5 years

 “provoked” epileptic seizures starting during a febrile 

event/episode that occur in the absence of infection in the 

central nervous system (CNS)

 In the majority of cases, they do not lead to a diagnosis of 

epilepsy

Ferreti et. al.



Febrile Seizures (FS)

 Simple FS: if well-appearing, blood examinations, neuroimaging, or EEG 

are generally not required unless needing to determine the cause of the 

fever.

 Complex FS: rEEG and Neurology referral

 For infants <1yo: consider lumbar puncture

Ferreti et. al.



Ferreti et. al.

 ~30-50% will have subsequent FS

 For both simple and complex FS

 Children with simple FS have a 

1% risk of developing epilepsy

 Complex FS = 4-15% risk

Febrile Seizures (FS)



Acute Symptomatic Seizures

 Seizures occurring within a certain 

time-period of an inciting event

 within 24 hours for metabolic 

derangements

 within 7 days for stroke, traumatic 

brain injury (TBI), anoxic injury, 

demyelinating disease, infection, 

or intracranial surgery

 Causes: 

 Hypoglycemia 

 Electrolyte disturbances

 Stroke

 CVST

 TBI

 Autoimmune encephalitis

  SLE

 Inborn Errors of Metabolism

Romantseva et. al.



Acute Symptomatic Seizures

Romantseva et. al.



Acute Symptomatic Seizures 

 Head imaging not always indicated

  especially if the patient has a reliable neurological examination

**American Academy of Neurology guidelines for neuroimaging after the first 
seizure in pediatric patients presenting to the emergency department found that 
neuroimaging findings changed management in only 2% of patients**

 Consider urgent head CT if:

 Patient does not return to baseline

 Abnormal Neuro exam

 Prior NSGY procedures

 For neonates and preschool group – obtain head circumference

Romantseva et. al.



Neonatal Seizures in the ED

 Neonatal seizures are underrecognized and non-epileptic events are over-

treated

 Electroclinical dissociation – the majority of neonatal seizures are 

subclinical

 cEEG necessary

 Phenobarbital is first-line treatment of neonatal seizures per expert 

consensus.

 At this time, Levetiracetam has not been proven to be non-inferior to PHB

Romantseva et. al.



First unprovoked seizure
WITH PATIENT BACK TO BASELINE



1st time unprovoked seizure

 ~1% of children experience at least one afebrile seizure by adolescence6

 40–50% of patients with unprovoked seizure can expect a recurrence within 2 

years of the initial seizure7

 ASM typically not prescribed 

 “Unprovoked” if no inciting factors or after evaluation for acute 

symptomatic cause is negative

 Description of the event is key

 Outpatient rEEG and pediatric neurology referral

 Consider rescue medication



1st time unprovoked seizure – 
indications for a rescue medication

 Reserve for prolonged convulsive seizures

 > 2 minutes of continuous convulsive activity

IN Midazolam: 0.2 mg/kg once; 

maximum dose: 10 mg/dose



OHSU Pediatric Neurology Referral

 Referral is “triaged”

 Current wait times = up to 6 months

 Helpful to get rEEG before neurology appointment

 PCP is point-person until patient is seen by Neurology 

 Medication refills

 Side effects

 Further seizure activity



Seizure Recurrence in Epilepsy



Epilepsy Seizure Recurrence 

 Common causes: illness, sleep deprivation, medication non-adherence, 

“outgrew” medication dose

 Drug levels if applicable

 Advise families to tell their Neuro provider they were in the ED

 Discharge summaries are super helpful

 Consider a “benzo bridge”

 0.02-0.05mg/kg Clonazepam divided BID x3 days



Epilepsy Seizure Recurrence 

 Seizure recurrence occurred in up to 24% of patients (n = 149)

 87% within 6 hours 

 95% within 12 hours

 For both patients with and without risk factors: most seizures recurred 

within 6 hours



Status Epilepticus

 First line – benzodiazepine, can repeat dose

 Second line – IV antiseizure medication that is most available

 Fosphenytoin 20mg/kg 

 Keppra [levetiracetam] 60mg/kg 

 Lacosamide 4mg/kg

 Valproic Acid 20-40mg/kg

 Neonates: Phenobarbital 20mg/kg or Keppra [levetiracetam] 60-80mg/kg

 Third line – benzo drip



Special Considerations
KETOGENIC DIET AND VNS



Special Cases – Ketogenic Diet

 Common Presentations

 GI disturbance (vomiting)

 Metabolic derangements

 Dehydration

 Infections

 Seizures

 Patients often need to be admitted

 Avoid Dextrose containing IV fluids



Special Cases – Vagal Nerve 
Stimulator (VNS)

 VNS settings must be set to 0 

on all parameters before 

obtaining any MRI

 Requires VNS equipment – may 

need to transfer to an epilepsy 

center
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Headaches

Victor et al., Cephalgia, 2010

Age-specific, 1-year period prevalence 
of self-reported, physician-diagnosed 
migraine.



When to Worry: Is it a TUMOR?

• Children with headaches from a serious brain pathology have 
neurological signs on examination 
 85% in 8 weeks, all in 24 weeks



Imaging

• Recent onset
• Change in quality or frequency
• Abnormal exam
• Seizures 
• Age < 3 

• Rule of thumb: 
• if acute, get a CT
• if more than one month, MRI







Migraine management

The three-legged stool:
• Acute symptomatic treatment
• Preventative treatment
• Lifestyle modifications



Lifestyle factors that influence headache

• Diet 
• Hydration
• Sleep
• Exercise
• Caffeine
• Stress
• Menstrual cycle
• Electronics



Migraine management: Preventative

• More than two migraines per month that are not fully 
controlled with acute treatments

• CHAMP trial: amitriptyline vs topiramate vs. placebo
• All worked equally well

• Frequent follow-up
• Start with supplements
• Lowest possible doses



Migraine management: Alternative preventative 
therapy

• Magnesium gluconate
• Riboflavin (Vitamin B2)
• Ubiquinone (Coenzyme Q10)

• Dietary Supplements (Migrelief, Migravent, Dolovent)

• Acupuncture
• Biofeedback, relaxation, yoga, cognitive behavioral therapy 

(CBT)
• Breathing, meditation



Migraine management: Preventative
• More than two migraines per month that are not fully 

controlled with acute treatments

• Amitriptyline        – 10 mg qHS
• Cyproheptadine  – 2 mg qHS
• Topiramate           - 25 mg qHS
• Gabapentin    - 100 mg qHS
• Propranolol           – 20 mg qHS

• OnabotulinumtoxinA (Botox)
• CGRP inhibiting monoclonal antibodies (Erenumab, Fremanezumab-

vfrm, Galcanezumab)
• Rimegepant



Migraine management: Acute symptomatic treatment

Non-specific analgesics
 Ibuprofen, acetaminophen, naproxen, analgesic combinations 
 Full dose, at headache onset, no more than 3 days a week

Triptans
 Sumatriptan, rizatriptan, almotriptan, frovatriptan

Anti-emetics
Diphenhydramine
Ginger
Ondansetron
Metoclopramide
Prochlorperazine

CGRP inhibitors
 Ubrogepant
 Rimegepant



Migraine management: In the ED

• “Migraine cocktail”
• Ketorolac
• Nausea medications (metoclopramide)
• IV Diphenhydramine
• IV fluids
• Triptan



Migraine management: At home

• “Migraine cocktail”
• Ketorolac: 10 mg PO OR 600-800 mg ibuprofen
• PO Nausea medications 
• PO Diphenhydramine
• PO fluids
• PO Triptan



• Ketorolac shot in clinic: 
• 15 mg (less than 45 kg) or 30 mg (more than 45 kg)

• Ordered by physician, given by the MA
• Physician doesn’t see patient



Unmeasurable: the benefit of another option

• Most headaches will diminish with time
• “If this headache isn’t gone by tomorrow, we can bring you in 

for a Toradol [ketorolac] shot”





Next steps

• Offering IV fluids in clinic
• Possibly nausea medications



Thank you!

• Alison Christy

• Alison.Christy@providence.org

• Huge thanks to Pediatric Specialty Clinic nurses 
Jessica Polverini and Nicole Jacobson 
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