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Start

GCS <13 or altered mental status
AND/OR
Obvious markedly depressed or
open skull fracture or evidence of
basilar skull fracture
AND/OR
Focal neurologic exam

• Epidural >5mm
• Subdural >5mm or
pan-hemispheric
• Mass effect or shift
• Herniation pattern
• Complex, comminuted
or depressed skull
fracture
• Parenchymal tear
AND/OR
• < 24 months old with
interhemispheric
blood, subdural blood
of different densities,
or evidence of hypoxic
injury

YES

Transfer to
PED1

Isolated Blunt Head Injury*

YES

NO • GCS 14
• Altered mental status
• Seizure

NO

YES

Do NOT delay
transport to obtain CT

NO

Observe
3-4 hours 1

NO

Normal CT
OR
Non-depressed or minimally
depressed skull fracture
AND
NO intracranial hemorrhage
AND
> 6 months of age

YES

Admit

> 2 years of age?
• Severe mechanism
of injury 2
• Severe headache
• Any loss of
consciousness
• Vomiting 4

YES

CT of head

Transfer to
PED1
• Cerebral contusion
< 1 cm
•
Epidural < 5mm
NO
• Subdural < 5mm
• Subarachnoid
Hemorrhage

< 2 years of age?
• Severe mechanism
of injury 2
• High risk
hematoma 3
• LOC > 5 seconds
• Vomiting 4

YES

Patient meets all criteria following
observation?
• Normal mental status
• Resolving or minor symptoms
• Tolerating oral intake
• Dependable social support
• No suspicion of abuse of neglect

NO
Consider inpatient observation or
transfer for infants < 6 months
with skull fracture, given the
limitations of the neurologic
assessment in this age group, and
the circumstances of injury

This algorithm does not replace clinical judgment and
is not intended to be prescriptive for all patients.

Admit

YES

Consider
discharge
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*Isolated Blunt Head Injury
• No multi-system trauma
• No suspicion of abuse
• No structural brain disease
• No VP shunts
• No bleeding disorders
• No other conditions that may
complicate assessment

1 Observation

2 Severe mechanism of injury

Observation for 3-4 hours can be
considered in lieu of CT scanning.

• Motor vehicle with ejection, death
of another passenger or rollover
• Pedestrian/bicyclist struck by
motor vehicle
• Fall > 3 feet (age < 2 years) or > 5
feet
• Head struck by high-impact object

Depending on comfort level of
clinician, distance to definitive care
or presence of multiple factors, CT
scanning may be favored.

3 High risk scalp hematoma
•
•
•
•

Large, > 3cm
Boggy
Non-frontal
Age < 6-12 months

4 Vomiting
Vomiting is so common in younger
children that it is generally a poor
discriminator of serious injury risk.
This is especially true when vomiting
occurs in isolation.
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Pediatric Head Trauma < 2 years
Derived from Intermountain CMP (2019, not published) and PECARN
study 2009 (N = 42, 412) with subsequent substudies based on
patients < 24 hours from head injury

Pediatric Head Trauma ≥ 2 years
Derived from Intermountain CMP (2019, not published) and PECARN
study 2009 (N = 42, 412) with subsequent substudies based on
patients < 24 hours from head injury

Risk Stratification
High Risk
-Any of the following:
GCS ≤ 14 or altered mental status
Palpable skull fracture
Signs of basilar skull fracture
Focal neurologic exam
Seizure

Risk Stratification
High Risk
-Any of the following:
GCS ≤ 14 or altered mental status
Signs of basilar skull fracture
Focal neurologic exam
Seizure

Risk of ci TBI*
4.4%

Medium Risk
-Not high risk and any of the following:
Severe mechanism of injury
High risk hematoma
LOC ≥ 5 seconds
Not acting normally per parents
Comments regarding vomiting

0.9%

Low Risk
-All others (NOT High Risk and NOT Medium Risk)

< 0.02%

*ciTBI: clinically important brain injury is defined as death,
neurosurgery, intubation > 24 hours, admission ≥ 2 nights

Risk of ci TBI*
4.3%

Medium Risk
-Not high risk and any of the following:
Severe mechanism of injury
History of LOC
Severe headache
Vomiting

0.9%

Low Risk
-All others (NOT High Risk and NOT Medium Risk)

< 0.05%

*ciTBI: clinically important brain injury is defined as death,
neurosurgery, intubation > 24 hours, admission ≥ 2 nights
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ADDITIONAL INFORMATION ( < 2 years )
Focal neurologic exam: Focal findings are extremely uncommon after pediatric head trauma and are generally recognized as
necessitating a CT scan.
Seizure: Seizure was not included in the original derivation of the PECARN study because many of these patients presented with
other risk factors (e.g. altered mental status). Subsequent focused analysis indicates risk of Intracranial Injury (ICI) on CT scan
significant enough to warrant scanning. Impact seizures have the lowest risk, 8.6% (95% ci 5.1%-13.5%) of ICI on CT while seizures
occurring more than 30 minutes after trauma had the highest TBI risk of 20.0% (95% ci 10.4% – 33.0%). Clinicians should not scan for
typical breath holding spells following minor head trauma.
Signs of basilar skull fracture: Uncommon in young children, includes CSF rhinorrhea / otorrhea, hemotympanum, racoon eyes,
Battle’s sign.
Severe mechanism of injury: MVC with ejection, death or rollover, pedestrian or bicyclist without helmet struck by a vehicle, fall > 3
feet if < 2 years and > 5 feet if > 2 years, head struck by high impact object. For isolated severe mechanism (no other signs /
symptoms) in children < 2 years, a subsequent study noted a risk of ciTBI of 4/1330, 0.3% (95% ci 0.1%-0.8%) while for children ≥ 2
years, 12/2300, 0.5% (95% ci 0.3%-0.9%) had a ciTBI.
High risk hematoma: young age (especially < 6 months), size (especially > 3 cm), boggy and non-frontal location increases risk of ICI
(intracranial injury) on CT. Frontal hematomas are NOT considered high risk. Re-evaluation for high risk hematoma during period of
observation is recommended in infants.

Vomiting: Vomiting in the younger child was a poor discriminator because it is so common. In the original 2009 PECARN study
vomiting was NOT an independent risk factor. In a follow-up sub study: for < 2 years olds with isolated vomiting there was an
intracranial injury rate of 1% (95% ci 0.1%, 3.8%), while 0/567 had ciTBI.
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ADDITIONAL INFORMATION ( ≥ 2 years )
Focal neurologic exam: Focal findings are extremely uncommon after pediatric head trauma. And are generally recognized as
necessitating a CT scan.
Seizure: Seizure was not included in the original derivation of the PECARN study because many of these patients presented
with other risk factors (e.g. altered mental status). Subsequent focused analysis indicates risk of Intracranial Injury (ICI) on CT
scan significant enough to warrant scanning. Impact seizures have the lowest risk, 8.6% (95% ci 5.1%-13.5%) of ICI on CT while
seizures occurring more than 30 minutes after trauma had the highest TBI risk of 20.0% (95% ci 10.4% – 33.0%). Clinicians
should not scan for typical breath holding spells following minor head trauma.
Signs of basilar skull fracture: Uncommon in young children, includes CSF rhinorrhea / otorrhea, hemotympanum, racoon eyes,
Battle’s sign.
Severe mechanism of injury: MVC with ejection, death or rollover, pedestrian or bicyclist without helmet struck by a vehicle,
fall > 3 feet if < 2 years and > 5 feet if > 2 years, head struck by high impact object. For isolated severe mechanism (no other
signs / symptoms) in children < 2 years, a subsequent study noted a risk of ciTBI of 4/1330, 0.3% (95% ci 0.1%-0.8%) while for
children ≥ 2 years, 12/2300, 0.5% (95% ci 0.3%-0.9%) had a ciTBI.

Vomiting: In the original 2009 PECARN study vomiting was NOT included as a moderate risk factor for younger children but it
was included for older children. In a follow-up sub study: for ≥ 2 years olds with isolated vomiting there was an intracranial
injury rate of 3.2% (95% ci 2.1%-4.7%%), while 10/1501 (0.7%) had ciTBI.

