
RECOMMENDED MEDICAL COURSE OF ACTION

Observation at first 
receiving centre

(with or without follow-
up CT according to 

recommendation of 
neurosurgeon)

Brain CT
indicated

  Use pediatric protocol

LOW or NO risk of 
clinically important 

traumatic 
brain injury

(< 0,02% to < 0,05%)

None of the 
mentioned risk factors

Discussion with 
the child and their 
parent/guardian

Discussion with 
the child and their 
parent/guardian

Brain CT
not indicated

Additional risk factors

• Use of anticoagulants or presence of coagulopathy
In a child with a hydrocephalus shunt, a brain CT is only necessary if the child  
is symptomatic or on the neurosurgeon's recommendation.

Trauma expert committee

HIGH risk of clinically important 
traumatic brain injury

(4.3% to 4.4%)
< 2 years:
• GCS = 14
• Other signs of altered 

mental status
• Palpable skull fracture

≥ 2 years:
• GCS = 14
• Other signs of altered 

mental status 
• Signs of basilar skull 

fracture

MODERATE risk of clinically important traumatic brain injury
(0,9%)

< 2 years:
• Occipital, parietal or temporal 

scalp hematoma
• Loss of consciousness ≥ 5 sec.
• Not reacting normally 

according to the parents
• Dangerous mechanism  

of injury

≥ 2 years:
• Loss of consciousness
• Vomiting (unless isolated)
• Severe headache
• Dangerous mechanism  

of injury 

Observation in the ED or
Brain CT based on other factors

Clinician experience, multiple versus isolated 
symptoms, worsening of symptoms after  

ED observation, age <3 months,  
parent preference

Follow-up CT
(as needed, based on clinical judgment, 

according to risk of bleeding or  
clinical deterioration)

Abnormal CT scan Normal CT scan

Observation until return to 
baseline neurological status

Min. 4h post-trauma

The mandate of neurotrauma centres is to manage patients who are at risk of requiring 
neurosurgical intervention or specialized rehabilitation. As such, transfers to neurotrauma 
centres should be limited to this patient group.

Transfer to neurotrauma centre
(<1% of patients with mTBI require neurosurgical intervention)

Transfer request  
to ED physician / TTL at 

neurotrauma centre

Neurosurgeon’s 
recommendation 
via tele-expertise

(as needed)

Discussion with 
the child and their 
parent/guardian

PEDIATRIC PATIENTS 
Decision-Making Algorithm for Assessing and Managing the  
Risk of Severe Neurological Complications Following mTBI
(This tool does not replace clinical judgment.)

*  Overriding Rule: Because many mTBI cases with a GCS score ≤ 13 have an intoxication component, the following override rule applies to facilities for which 
an air medical evacuation (AME) is required:
1. Neurotrauma patients with a GCS ≤ 13 and who present with a positive CT scan require transfer to neurotrauma services at the designated tertiary centre.
2.  Neurotrauma patients with a GCS ≤ 13 and an intoxication component, not associated with a dangerous injury mechanism, and presenting with a normal 

CT scan require transfer to neurotrauma services at the designated tertiary centre only if there is no improvement in their GCS score after 24 hours  
of observation.

Discharge, advice 
and referral

mTBI diagnosis 
(see next page)

If GCS ≤ 13: Transfer to designated 
neurotrauma centre* 

PECARN (Kupperman et al., 2009)
Exclusion criteria: Trivial mechanism of injury (e.g., ground level fall, hitting a stationary object while walking or running),  

and no signs or symptoms of head trauma other than skull abrasions or lacerations

RISK ASSESSMENT
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mTBI DIAGNOSIS

1. History of the Accident
• Mechanism of injury (acceleration-deceleration, impact on the skull, velocity, 

protection, ejection, etc.)

2. Physical Examination
• Objective assessment of at least one of the following:

 - Altered consciousness (confusion, disorientation, psychomotor retardation1).

 - Loss of consciousness < 30 min

 - Retrograde or anterograde amnesia (<24 hours)2

 - Any other evidence of transient central cause of neurological impairment 3 (e.g., 
seizures, documented balance/coordination problems4) or intracranial injury not 
requiring surgery

• A score of 13 to 15 on the Glasgow Coma Scale5 30 minutes or more after the 
accident, as assessed in the emergency department

If abuse is suspected, the child should be managed according to the algorithm specific to that situation (e.g., [Canadian 
Paediatric Society, 2007]).

1 Psychomotor retardation: e.g., slower verbal response time, slower motor reaction time, etc.
2  Retrograde amnesia: amnesia of events prior to the accident 

Anterograde amnesia: amnesia of events after the accident.
3  Transient central cause of neurological impairment: consider any abnormality with a central neurological 

appearance – not just lateralizing or very focal signs.
4 �Identified�balance/coordination�problems: identified abnormality using simple tests (or portions of tests) of static 

and dynamic balance (e.g., Balance Error Scoring System, straight line walking, unipedal balance, etc.).
5 The GCS must be assessed in such a way as to rule out confounding factors (e.g., intoxication).

The words in italics are clinical examples or clarifications suggested by the advisory committee as part of the 
revision of the Ministerial guidelines on mTBI. The definition of mTBI as presented here will be adjusted as 
necessary to reflect new guidelines when they are released.

PEDIATRIC PATIENTS 
Decision-Making Algorithm for Assessing and Managing the  
Risk of Severe Neurological Complications Following mTBI


