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Context
Traumatic brain injury is a heterogene-
ous disorder representing a spectrum 
of injuries ranging from concussions 
to devastating intracranial haemor-
rhages. Computed tomography (CT) 
is the gold standard for rapidly iden-
tifying intracranial injuries that require 
prompt intervention. Patients with a 
moderate (Glasgow Coma Scale*, 
GCS 9-12) or severe head trauma 
(GCS ≤8), should undergo emergency 
head CT to detect intracranial injuries 
because early interventions reduce 
morbidity and mortality. But the vast 
majority of head trauma (89%) are 
minor (GCS score 13-15 and minimal 
or no alterations of mental status). 
Although most patients with minor 
head trauma will not have a serious 
intracranial injury, many patients and 

their physicians ignore cost and ra-
diation exposure in favour of testing 
with CT. 
A clinical decision rule facilitating a re-
liable detection of patients with very 
low risk of severe intracranial injury 
may allow to limit the number of CT 
Scans. 
Up to date, two clinical decision rules 
have been validated and largely stud-
ied: the New Orleans Criteria and the 
Canadian CT Head Rules (see Table).

 KEY MESSAGES FROM THE PUBLICATION
 Although most adult patients with minor head trauma will not have a se-

rious intracranial injury, CT scan is often used in the diagnosis process.

 The New Orleans Criteria and the Canadian CT Head Rule are two clinical 
decision rules which reliably detect adult patients with very low risk of serious 
intracranial injury. For these patients a CT can in this way be avoided.

 In a study population with a prevalence of 7.1% (95%CI: 6.8%-7.4%) of se-
vere intracranial injury following a minor head trauma, the absence of any of 
the features of the Canadian CT Head Rule lowered the probability of severe 
injury to 0.31% (95%CI: 0%-4.7%). The absence of all the New Orleans Criteria 
findings lowered it to 0.61% (95%CI: 0.08%-6.0%).

 Combinations of history and physical examination features in clinical deci-
sion rules can identify patients with minor head trauma at low risk of severe 
intracranial injuries. Applying such clinical decision rules could allow limiting 
the number of CT Scans.

What is KCE has read for you?
KCE has read for you synthesises 
a recently published high-quality 
systematic review or health tech-
nology assessment with relevance 
for the Belgian health system.
The original publication was ap-
praised and contextualised by KCE 
researchers.
KCE has read for you is not based 
on original research conducted by 
KCE.
More details on methodology can 
be found on the KCE website

 This document includes: 
• Key findings of the publication 

under evaluation
• A contextualisation within the 

Belgian healthcare system 

Not included:
• Recommendations
• Detailed descriptions 

Trustworthy original publication 
The methodological quality of the 
systematic review was assessed 
with the AMSTAR tool
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Tablea : Clinical Decision Rules to Rule out intracranial injuries 

New Orleans criteria Canadian CT Head Rule

1. Older than 60 years 1. 65 years or older

2. Any vomiting 2. Vomiting more than 1 episode

3. Persistent anterograde amnesia 3. Amnesia longer than 30 minutes

4. Visible trauma above the clavicle 4. Suspected open, depressed, or basilar skull fracture

5. Alcohol or drug intoxication 5. Dangerous mechanisms (pedestrian struck by vehicle, occupant 
ejected from vehicle, fall>1 m or 5 stairs)

6. Seizure 6. GCS <15 at 2 hours

7. Headache

INTERPRETATION OF THE RULES
Patients without any features of the rule are at low risk of severe intracranial injury.
The decision to discharge, observe, or CT the patient with 1 or more features of a rule depends on the setting, clinician’s judgment about 
the likelihood of injury, patient preference, number of features present, and the particular features present.

Source: adapted from Easter JS et al. JAMA. 2015 Dec 22-29;314(24):2672-81.

A systematic literature review was carried out up to August 
2015. Studies on traumatic intracranial injury using a pre-spec-
ified selection strategy that focused on patients in which 50% 
or more of the participants were adults (≥18 years) with head 
trauma, who presented with GCS scores ranging from 13 
through 15 were included. Diagnosis performance of the two 
decision rules was assessed only for severe intracranial inju-

ries, i.e. injuries requiring prompt intervention (e.g.  subdural, 
epidural, ventricular or parenchymal hematoma, subarachnoid 
haemorrhage, herniation, or depressed skull fracture). 
 
Quality appraisal of studies was based on the Rational Clinical 
Examination Quality score and Quality Assessment tool for 
Diagnostic Accuracy Studies (QUADAS) score.

Two KCE researchers independently appraised the quality of 
this review using the AMSTAR tool. The score obtained by the 
review was 8/11. 
Of note, the precision around the point estimate may be con-
sidered low, as the upper bound of the 95%CI (4.7% for the Ca-
nadian CT head rule and 6.0% for the New Orleans Criteria) may 
deter physicians from using such rules as exclusion test.

There is currently no recommendation as regards the use of 
clinical decision rules in that domain in Belgium. Thus, the pres-
ent KCE has read for you complements neatly the KCE report 
2611 which focused on the value of biomarkers to rule out the 
presence of intracranial injuries in case of minor traumatic brain 
injury. There are approximately 26 000 head trauma every year in 
Belgium, 79% to 90% of which are minor head trauma.

The prevalence of severe intracranial injury in the 23 079 patients 
(14 studies) with minor trauma was 7.1% (95%CI: 6.8%-7.4%). 

In studies including patients with GCS scores of 13 to 15 and 
loss of consciousness, amnesia, or disorientation, the absence 
of any of the features of the Canadian CT Head lowers the 
probability of severe injury to 0.31% (95%CI: 0%-4.7%) (5 stud-
ies). The absence of all the New Orleans Criteria findings low-
ers the probability of severe intracranial injury to 0.61% (95%CI: 
0.08%-6.0%) (5 studies).

In studies including patients with GCS scores of 13 to 15 re-
gardless of the presence of loss of consciousness, amnesia, 
or disorientation, the results were not significantly different (2 
studies). 

The absence of any findings of the rule suggests that the pa-
tient is at low risk of severe intracranial injury and typically does 
not require head CT. However, the effect of the rules on clinical 
practice is unclear as no included studies directly compared 
the performance of the rules to current practice or physician 
judgment. 
Potential barriers to implementation that may limit the effect 
of the rules include physician concern that the rule does not 
work as well as clinical judgment, CT being perceived as the 
gold standard of care, medicolegal concerns.
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* What is the Glasgow Coma Scale (GCS)?
This is a neurological scale giving a score from 3 to 15, 
allowing the evaluation of the level of consciousness and 
neurological functioning in patients after head injury.
See www.glasgowcomascale.org 
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