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Introduction
• Children are unique
• Factors in assessment

• Physical/Anatomical variability
• Language barrier
• Developmentally variability
• Caregiver coordination

• Occult presentations



Developmental milestones



Adjust your approach

Toddlers – Engage from a distance Pre-school -> receptive 
freeimages.com



Adjust your approach

www.freepik.com



Historical Considerations
Parent inference should be taken as fact

https://www.pexels.com/



“The Doorway Exam”



Be Observant



Pediatric Rapid Neuro Assessment
Glasgow Coma Scale (GCS) GCS Infants (<4yr)

Spontaneous = 4
Voice = 3 
Pain = 2
No response = 1

Spontaneous = 4
Voice = 3 
Pain = 2
No response = 1

Oriented = 5 
Disoriented = 4 
Inappropriate words = 3
Incomprehensible = 2
No response = 1

Coos, babbles = 5 
Irritable = 4 
Cries to pain = 3
Moans to pain = 2
No response = 1

Obeys commands = 6
Localizes (pain) = 5
Withdraws (pain) = 4
Flexed posture = 3
Extended posture= 2 
No response = 1

Spontaneous = 6
Withdraws (touch) = 5
Withdraws (pain) = 4
Flexed posture = 3
Extended posture= 2 
No response = 1

Total (_E_V_M) = _ for _Eye, _Verbal and _Motor

AVPU Score (Relative GCS)

A (15) Awake

V (13) Verbal

P (8) Pain

U (3) Unresponsive
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Unprovoked Seizures (Epilepsy)



Unprovoked Seizures (Epilepsy)

• Presents in the 2nd decade 
• Absence seizure 1st decade

• Generalized tonic-clonic
• “Tonic” = stiffening 
• “Clonic” = repetitive jerking

• First rapid and rhythmic
• Slows, becomes irregular



History is Crucial

Key questions to consider:
1. What was happening before the 

seizure?
2. How did it start?
3. Was it symmetrical?
4. How long did it go for?
5. What were the patient’s eyes doing?
6. What was the recovery period like?



History is Crucial – Other considerations

Was there a particular trigger?
• Trauma
• Ingestion
• Electrolytes 
• Inborn errors of metabolism
• Pregnancy



Was it a seizure?

• Fatal arrhythmias 
• Adolescence/early childhood
• Metabolic disorders 

• Most associated with 
seizures:

1. Tongue biting (lateral)
2. Drowsy post-ictal period
3. During sleep

• Upon waking
4. Urinary incontinence?



Was it syncope?

• Red flags for SYNCOPE
1. During exercise

• Or while supine
2. Patient was surprised/startled
3. Family history of arrythmia

• Sudden death
• Unexplained drowning 
• Pacemakers early in life
• Deafness

With these features, consider ECG and Monitor Closely in transport



ECG for Syncope – “ABCDE Left/Right”

A

B

C
D

E

Left

Right



Modified Calgary/Canadian Syncope Score

Score ≥1 is highly predictive of seizure vs syncope



Special Considerations – Seizing Neonates

• Not the typical pattern
• Consider these features

• Starts focally and spreads 
• Focal rhythmic jerking
• Extension of limbs
• Myoclonic Seizures
• Infantile spasms

https://www.youtube.com/watch?v=S31bTetzOxc



Associated physical features of Seizure

• During episodes
• Increased HR/BP
• Pupillary dilation
• Eye/head deviation 
• Rapid, shallow breathing

• How many jerks?
• <10 jerks, less likely seizure
• >20 jerks, more likely seizure



How would you describe this?



Status Epilepticus

• Incidence = ~20/100,000
• Seizure lasting >5 minutes without return to full consciousness

• OR

• 2+ back-to-back seizures without return to baseline
• Non-convulsive -> prolonged post-ictal state

>30 minutes of seizure activity = neurologic injury



Pre-hospital treatment approach – Stabilization

A

B

C

D/E



Pre-hospital treatment: Benzodiazepines

• Midazolam
• IV/IO/IN – 0.1-0.2 mg/kg (max 10mg)
• IM – 0.2 mg/kg OR

• 5 mg IM for 13-40 kg
• 10 mg IM for >40 kg

• Lorazepam
• IV/IO – 0.1 mg/kg (max 4 mg)

• Diazepam
• IV/IO – 0.15 – 0.2 mg/kg (max 10mg)



By badaman - Openclipart, CC0, https://commons.wikimedia.org/w/index.php?curid=89910864



Infantile Spasms

• Incidence ~25/100,000
• Usually between 4-7 months

• Always <1 year old

• Occur in clusters
• Usually after waking

• Symmetric movements (~2-10s)
• Flexor (most common)
• Extensor (less common) 



Infantile Spasms
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Febrile Seizures

• Onset 6mo – 6yrs
• Approximately 4% of children
• Familial pattern
• ~1/3 will experience a 2nd

• Delineation
• Simple
• Complex

Provoked seizure, not epilepsy!



“Simple” Febrile Seizure

< X 1



“Complex” Febrile Seizure

> >1

Unilateral involvement or Focal seizures also qualify



Considerations in Febrile Seizures

• Vaccination status
• Are they within the age range?
• What was the infectious trigger?

• Symptoms before?
• Sick contacts?
• Travel outside the country?



History of CNS infections



Physical Exam features of CNS infections



Does this change management?
• Operationally

• PPE
• ER Report

• Patient Care
• Treat fever 
• Treat seizures as above
• IV Fluid resuscitation
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Masses, Obstructions and Hydrocephalus

• Hydrocephalus
• Increased fluid within 

ventricles of brain

• Masses
• Primary malignancy
• CNS abscess/infections
• Hematoma/Bleeding/AV 

malformation





Physical presentation

• Infants
• Macrocephaly
• Frontal bossing
• Bulging fontanelle
• Sunset phenomenon
• Vomiting/Irritability

• Older children
• Headache
• Vomiting
• Diplopia 



Pre-hospital approach to care

• Elevate head of bed 30 
degrees

• Reassess frequently
• Patient comfort

• Eye protection from light
• Ear protection from noise

• Treat symptoms!



DON’T FORGET ABOUT PAIN





Ventriculoperitoneal (VP) Shunt



Special Population – VP Shunts

• Malfunctions
• Headache
• Nausea/Vomiting
• Altered mental status

• Causes
• Disconnection
• Kink
• Obstruction of tubing
• Migration
• Infection



VP Shunt – Prehospital care

• Physical assessment
• Palpate reservoir
• Obtain a good temp
• Neurologic reassessments 

(especially for long transports)

• Treatment
• Symptom control (as discussed)
• Transport to primary pediatric center

• Neurosurgery center preferable*



Take Home Points
• Rapid neuro assessment: Eyes, GCS and motor function
• Most neurologic emergencies in children will be seizures
• Treat seizures aggressively and early
• <10 clonic features could be syncope -> EKG
• Screen for traumatic injury
• CSF obstruction, treat symptoms aggressively



Questions, comments?

Thank you for 
your attention!



Additional Resources/Reading

Pediatric Neuro Exam Examples Don’t Forget the Bubbles – PEM Topic Review
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