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Population Covered By The Guidance

This pathway provides guidance for imaging children with head trauma.

Date reviewed: July 2014

Date of next review: 2017/2018

Published: July 2014

Quick User Guide

Move the mouse cursor over the PINK text boxes inside the flow chart to bring up a pop up box with salient
points.
Clicking on the PINK text box will bring up the full text.
The relative radiation level of each imaging investigation is displayed in the pop up box.

SYMBOL RRL EFFECTIVE DOSE RANGE
None 0

Minimal < 1 millisieverts

Low 1-5 mSv

Medium 5-10 mSv

High >10 mSv

Pathway Diagram
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Image Gallery

Note: Images coming soon

Teaching Points

Traumatic brain injury is the leading cause of death and disability in accidental childhood trauma. A
head CT is the modality of choice for assessing acute neurological presentations in this population
 Paediatric Glasgow Coma Scale (GCS) is used to stratify head injury severity in children  13

Sign PGCS Score
Eye opening Spontaneous 4

To sound 3
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To pain 2
None 1

Verbal response Age-appropriate vocalisation,
smile, or orientation to sound,
interacts (coos, babbles), follows
objects

5

Cries, irritable 4
Cries to pain 3
Moans to pain 2
None 1

Motor response Spontaneous movements (obeys
verbal command)

6

Withdraws to touch (localizes pain) 5
Withdraws to pain 4
Abnormal flexion to pain
(decorticate posture)

3

Abnormal extension to pain
(decerebrate posture)

2

None 1
Best total score 15

Moderate to severe head trauma is defined as a GCS of 9-12 (moderate) or 3-8 (severe) and
should be investigated with a head CT
Minor head trauma is defined as a GCS of 13 or greater. The prevalence of brain injury in this
group is low (<5% with a GCS of 15) and the need for surgical intervention is even lower (1%).
Missing a significant injury on CT, therefore, needs to be balanced against unnecessarily exposing
children to the risks of ionising radiation and possible sedation for the exam

Several clinical decision rules have been proposed to identify children who at risk of traumatic brain
injury and who should therefore be investigated with a CT scan

Common features to many of these clinical decision rules are that patients are unlikely to have a
clinically significant intracranial injury if none of the following are present:

Child less than 2 years of age, altered mental status, clinical evidence of skull fracture,
persistent vomiting, headache, dizziness, focal neurological deficit, seizure, amnesia,
dangerous mechanism of injury (high speed motor vehicle accident, high speed projectile
injury, fall from >3m)

Clinical Decision Rule

Several clinical decision rules have been proposed to identify children who are at risk of traumatic
brain injury and who should therefore be investigated with a CT scan
The sensitivity of these range from 95 to 99% with negative predictive values of around 99%. 6-10
Many of these decision rules, however, are derived from studies lacking either sufficient accuracy,
prospective validation or an adequate sampling size. Therefore, their appropriateness needs to be
assessed for patients individually 11
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CATCH (Canadian Assessment of Tomography for Childhood Head injury)

CATCH is a clinical decision rule developed for minor head injury (GCS 13-15) in children which
classifies patients into high risk and medium risk groups in whom a CT scan of brain is helpful 12

High risk (need for neurologic intervention)

GCS score < 15 at two hours after injury
Suspected open or depressed skull fracture
History of worsening headache
Irritability on examination

Medium risk (brain injury on CT scan)

Any sign of basal skull fracture (e.g. hemotympanum,'raccoon' eyes, otorrhea or rhinorrhea
of the cerebrospinal fluid, Battle's sign)
Large, boggy hematoma of the scalp
Dangerous mechanism of injury (e.g. motor vehicle crash, fall from elevation ? 3 ft [? 91 cm]
or 5 stairs, fall from bicycle with no helmet)

It is estimated that application of these clinical decision rules may reduce the number of CT scans by 14 to
23% 8,9

Computed Tomography (CT)

Modality of choice for assessing acute neurological presentations in children with trauma

Useful for the rapid detection of acute or subacute haemorrhage and associated mass effects, skull
fractures and scalp injury

Advantages

Can accommodate life support equipment, monitoring devices and traction devices

Disadvantages

May require sedation in paediatric populations

Exposure to ionising radiation

Paediatric Head Trauma

Traumatic brain injury is the leading cause of death and disability in accidental childhood trauma 1
The incidence of paediatric head trauma in Australia is estimated to be 765 per 100,000 per year.
More children present to the emergency department with head injuries than any other age group 2
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Approximately 7 per 100,000 per year will sustain significant head injuries of which 40% will require
neurosurgical intervention   2

Minor Head Trauma

Defined as a Glasgow Coma Scale (GCS) of 14 or greater  1
Although found in approximately 90% of children with head trauma, subtle or no neurological signs
do not exclude the possibility of an acute brain injury. Half of all those with a traumatic brain injury
seen on CT will have a GCS of 14 or more
Nevertheless, the prevalence of brain injury in this group is low (<5% with a GCS of 15) and the
need for surgical intervention, even lower (1%). 3-5 Therefore, missing a significant injury on CT
needs to be balanced against unnecessarily exposing children to the risks of ionising radiation and
possible sedation for the exam
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Information from this website Information from the Royal
Australian and New Zealand

College of Radiologists’ website

Consent to Procedure or Treatment

Radiation Risks of X-rays and Scans

Bone Scan

Computed Tomography (CT)

Radiation Risk of Medical Imaging for
Adults and Children

Making Your Child's Test or Procedure
Less Stressful

Copyright

© Copyright 2015, Department of Health Western Australia. All Rights Reserved. This web site and its
content has been prepared by The Department of Health, Western Australia. The information contained on
this web site is protected by copyright.

Legal Notice

Please remember that this leaflet is intended as general information only. It is not definitive and The
Department of Health, Western Australia can not accept any legal liability arising from its use. The
information is kept as up to date and accurate as possible, but please be warned that it is always subject
to change.

File Formats

Some documents for download on this website are in a Portable Document Format (PDF). To read these
files you might need to download Adobe Acrobat Reader.
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