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Recommendation 6^ – Head Trauma
Don’t request computed tomography (CT) head scans in patients with a head injury, unless indicated by a validated 
clinical decision rule. The Canadian CT Head Rule is the best performing and most validated of CDRs designed for this 
purpose.

THE CANADIAN CT HEAD RULE1

ALGORITHM:

INCLUSION CRITERIA 
•   Blunt trauma to the head resulting in one 

or more of the following: 
 –   witnessed loss of consciousness; OR
 –   definite amnesia; OR
 –   witnessed disorientation (no matter 

how brief, as reported by the patient or 
witness) 

•   Initial emergency department GCS score 
of 13, 14 or 15 as determined by the 
treating physician 

•  Injury within the previous 24 hours 

HIGH RISK (FOR NEUROSURGICAL 
INTERVENTION) ANY OF THE 

FOLLOWING:  
•   GCS score <15 at 2hrs after injury 
•   Suspected open or depressed skull 

fracture 
•   Any sign of basal skull fracture 

(haemotympanum ‘racoon’ eyes, 
cerebrospinal fluid otorrhoea/rhinorrhoea, 
Battle’s sign)

•   Vomiting ≥two episodes
•   Age ≥65 years

IMAGING 
RECOMMENDED 

CT should be 
performed due 
to the higher 
likelihood of 

clinically important 
intracranial injury 

Pregnant women 
who need CT 

based on history, 
injury mechanism, 

and clinical findings 
should have lead 
shielding applied 
to the chest and 
abdominal area 

during the CT. The 
foetal dose from 
a single head CT 
scan performed 
on the mother is 

extremely low and 
should not prevent 
clinically needed 

maternal head CT 

Decision to perform 
cranial imaging (CT 
or MRI) should be 
bas.ed on clinical 

judgement of 
managing physician 

after history and 
examination 

EXCLUSION CRITERIA  
for patients who have clinical evidence/ 
history of blunt head trauma, DO NOT use 
CCHR if ANY of the following apply: 

•   Emergency department GCS score less 
than 13

•   An obvious penetrating skull injury or 
obvious depressed skull fracture 

•   Unstable vital signs associated with major 
trauma

•  Focal neurological deficit
•   Seizure prior to assessment in emergency 

department
•   Bleeding disorder or use of oral 

anticoagulants 

•  Pregnant

•   Age less than 16 years old  
(use PECARN)

•   Minimal head injury (i.e. no loss 
of consciousness, amnesia, or 
disorientation)

•   No clear history of trauma as the primary 
event

•   Head injury occurred more than 24 hours 
previously

•   Returned for assessment of the same 
injury

MEDIUM RISK  
(FOR BRAIN INJURY ON CT) 

Either of the following:  
•  Amnesia before impact >30min 
•   Dangerous mechanism (pedestrian struck 

by motor vehicle, occupant ejected from 
motor vehicle, fall from height ≥1m or five 
stairs) 

Patients with 
no high risk 
criteria and one 
or more medium 
risk criteria may 
not require CT 
if they can be 
monitored for a 
period following 
presentation. 
CT can be 
considered at 
the discretion of 
the managing 
medical 
practitioner. 

IMAGING NOT 
RECOMMENDED

YES to ALL

YES to 
ANY

YES to 
ANY

YES

YES  
to 

ANY

NO to ALL

YES to EITHERNO to BOTH
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INCLUSION CRITERIA
•  Blunt trauma to the head resulting in witnessed loss of consciousness, definite amnesia, or witnessed 

disorientation (no matter how brief, as reported by the patient or witness)
• Initial emergency department GCS score of 13, 14 or 15 as determined by the treating physician
• Injury within the previous 24 hours

If you answer ‘Yes’ to all of the inclusion criteria, then ask yourself does your patient have any exclusion criterion that 
would prevent the rule being applied to them?

EXCLUSION CRITERIA
•  Age less than 16 years old (other clinical decision rules such as PECARN are available for use in people under 

16 – see Paediatric Head Trauma Module, part of the RANZCR Educational Modules for Appropriate Imaging 
Referrals for more details)

• Emergency department GCS score less than 13
• Minimal head injury (i.e. no loss of consciousness, amnesia, or disorientation)
• No clear history of trauma as the primary event
• Head injury occurred more than 24 hours previously
• An obvious penetrating skull injury or obvious depressed skull fracture
• Focal neurological deficit
• Unstable vital signs associated with major trauma
• Seizure prior to assessment in ED
• Bleeding disorder or use of oral anticoagulants
• Returned for assessment of the same injury
• Pregnant

 For patients with any of the exclusion criteria in bold, CT should be performed due to the higher likelihood of clinically 
important intracranial injury.

SUMMARY STATEMENT
The Canadian CT Head Rule (CCHR) is a widely validated CDR for use in the emergency department for patients with 
minor head injury to identify clinically important brain injuries on CT scan that may require neurosurgical intervention. 
It has five high–risk clinical factors that, if any are present, indicate a substantial risk that the patient will require 
neurosurgical intervention. An additional two medium–risk factors can be used to determine if the patient has a risk of 
clinically important lesions on CT that would not require neurosurgical intervention. 
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PECARN – PAEDIATRICS1

ALGORITHM:

INCLUSION CRITERIA 
•  Age <18 years old 
•  GCS 14 or 15 
•   Presented to emergency department 

within 24 hours of head trauma 

GCS = 14 or other signs of altered 
mental status†, or palpable skull fracture 

GCS = 14 or other signs of altered 
mental status†, or palpable skull 

fracture 

Occipital or parietal or temporal 
scalp haematoma, or  

history of of LOC ≥5 sec, or  
severe mechanism of injury‡, or  
not acting normally per parent

History of LOC, or history of 
vomiting, or severe 

mechanism of injury‡, or severe 
headache 

EXCLUSION CRITERIA 
•   Trivial injury mechanisms: ground level falls, 

walking or running into stationary objects, 
no signs or symptoms of head trauma 
other than scalp abrasions and lacerations 

•  Penetrating trauma 
•   Known brain tumours 
•   Pre-existing neurological disorders 
•   Neuroimaging at an outside hospital 

before transfer 
•  Patients with ventricular shunts 
•   Bleeding disorders

YES to ALL

NO to ANY

NO

NO

NO

NO

Exclude

YES to ANY

Exclude

NO to ALL

(go to A or B) 

EXPLANATORY NOTES
GCS = Glasgow Coma Scale. 
ciTBI =  clinically-important traumatic 

brain injury. 
LOC = loss of consciousness. 

*  Data are from the combined 
derivation and validation 
populations. 

†  Other signs of altered mental 
status: agitation, somnolence, 
repetitive questioning, or 
slow response to verbal 
communication. 

‡ Severe mechanism of injury: 
•   Motor vehicle crash with patient 

ejection, death of another 
passenger, or rollover 

•   Pedestrian or bicyclist without 
helmet struck by a motorised 
vehicle 

•   Falls of more than 0·9 m (3 feet) 
(or more than 1·5 m [5 feet] for 
panel B) 

•   Head struck by a high-impact  
object

§  Patients with certain isolated 
findings (i.e. with no other findings 
suggestive of traumatic brain 
injury), such as isolated LOC, 
isolated headache, isolated 
vomiting, and certain types of 
isolated scalp haematomas in 
infants older than 3 months, have 
a risk of ciTBI substantially lower 
than 1%. 
  Risk of ciTBI exceedingly low, 
generally lower than risk of CT-
induced malignancies. Therefore, 
CT scans are not indicated for 
most patients in this group.

A – FOR CHILDREN YOUNGER THAN 2 YEARS

B – FOR THOSE AGED 2 YEARS AND OLDER WITH 
GCS SCORES OF 14–15 AFTER HEAD TRAUMA*

CT RECOMMENDED

CT RECOMMENDED

Observation versus CT on the basis of 
other clinical factors including: 
•  Physician experience 
•  Multiple versus isolated§ findings 
•   Worsening symptoms or signs after 

emergency department observation 
•  Age <3 months 
•  Parental preference

Observation versus CT on the basis of 
other clinical factors including: 
•  Physician experience 
•  Multiple versus isolated§ findings 
•   Worsening symptoms or signs after 

emergency department observation 
•  Parental preference

YES

YES

YES

YES

13.9% of population 4.4% risk of ciTBI

14.0% of population 4.3% risk of ciTBI

32.6% of population 0.9% risk of ciTBI

27.7% of population 0.9% risk of ciTBI

53.5% of population <0.02% risk of ciTBI

58.3% of population <0.05% risk of ciTBI

CT NOT RECOMMENDED

CT NOT RECOMMENDED
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INCLUSION CRITERIA
(ALL must be satisfied if PECARN algorithm to be applied)
• Age <18 years old
• GCS 14 or 15
• Presented to emergency department within 24 hours of head trauma

EXCLUSION CRITERIA
(If ANY are present the algorithm cannot be applied)
•  Trivial injury mechanisms: ground level falls, walking or running into stationary objects, no signs or symptoms of 

head trauma other than scalp abrasions and lacerations
• Penetrating trauma
• Known brain tumours
• Pre-existing neurological disorders
• Neuroimaging at an outside hospital before transfer
• Patients with ventricular shunts
• Bleeding disorders

SUMMARY STATEMENT
The PECARN clinical decision rule aims to determine which children are at very low risk of important brain injury and 
who therefore do not require a CT scan of the head. It has been developed from the largest paediatric data set of 
the three CDRs featured in the Paediatric Head Trauma module in the RANZCR Educational Modules for Appropriate 
Imaging Referral suite. The PECARN clinical decision rule has been shown in a single, multicentre validation study to be 
high performing in identifying children who present within 24 hours of blunt head trauma with GCS of 14 or 15 who are 
at very low risk of a clinically important traumatic brain injury (defined as death, neurosurgical intervention, intubation 
more than 24 hours of admission of two nights or more due to traumatic brain injury). The PECARN clinical decision 
rule consists of two age specific rules: one for children less than 2 years of age and one for children 2 years and older. 
The elements for both age groups overlap but are not identical.
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