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• Common in multi system trauma
• 50% of trauma deaths related to head injury
• Major drain on health resources 
– Initially, rehab and long term care

• Improving outcomes over the last 20-30 years
• Significant impact on youth of society
• Very little serious head injury comes from 

contact sport

Head Trauma
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• Skull fracture
• Concussion
• Contusion
• Intracranial Haematoma
• Diffuse Axonal Injury 
• Penetrating Injury

Classification of Primary Injury 
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Base of Skull Fracture

Racoon Eyes
Battleaxe sign
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We Love CT – but does it harm?
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• Witnessed unconsciousness >5 minutes
• Amnesia >5 minutes
• Abnormal drowsiness
• Three or more discrete episodes of vomiting
• Clinical suspicion of nonaccidental injury
• Post-traumatic seizure in the absence of history of epilepsy
• GCS score <14 in a child, GCS score <15 in infants in the hospital 

emergency department setting
• Suspicion of open/depressed skull fracture or tense fontanelle
• Clinical evidence of base of skull fracture
• Focal neurological deficit
• Bruise, swelling or laceration >5 cm in infants
• High impact head trauma

Chalice Guidelines for CT in Kids

Dunning et al 2006
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• 3000 hospital admission per year
• Only 20% of concussion are reported
• Even less seek medical care (1 in 4- only if 

symptoms persist)
• Estimated 10 times number reported
• AFL 7-8 concussions per team per season
• NRL 7% concussion rate 
• Increased awareness –esp US Football
– Australia lot less head impact sports

• Australia leading research and implementation

Concussion

Rushworth 2012 Brain Injury Australia 
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• No real medical intervention – Just rest
• Growing awareness of long term damage
• 3 or more concussions result in long term 

damage
• Kids with concussion more at risk than adults
– Evidence limited

You have just got concussion
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• Repeated damage with less force
• Increased risk
– Depression and other mental health illnesses
– Cognitive impairment/Headache/Memory loss
– Chronic Traumatic Encephalopathy (CTE)
– Dementia – controversial evidence

You have just got concussion
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To Headgear or not to Headgear
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• No evidence that reduces rates of 
concussion***

Headgear
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Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials
Gordon C S Smith, Jill P Pell

Abstract
Objectives To determine whether parachutes are
effective in preventing major trauma related to
gravitational challenge.
Design Systematic review of randomised controlled
trials.
Data sources: Medline, Web of Science, Embase, and
the Cochrane Library databases; appropriate internet
sites and citation lists.
Study selection: Studies showing the effects of using
a parachute during free fall.
Main outcome measure Death or major trauma,
defined as an injury severity score > 15.
Results We were unable to identify any randomised
controlled trials of parachute intervention.
Conclusions As with many interventions intended to
prevent ill health, the effectiveness of parachutes has
not been subjected to rigorous evaluation by using
randomised controlled trials. Advocates of evidence
based medicine have criticised the adoption of
interventions evaluated by using only observational
data. We think that everyone might benefit if the most
radical protagonists of evidence based medicine
organised and participated in a double blind,
randomised, placebo controlled, crossover trial of the
parachute.

Introduction
The parachute is used in recreational, voluntary sector,
and military settings to reduce the risk of orthopaedic,
head, and soft tissue injury after gravitational
challenge, typically in the context of jumping from an
aircraft. The perception that parachutes are a success-
ful intervention is based largely on anecdotal evidence.
Observational data have shown that their use is associ-
ated with morbidity and mortality, due to both failure
of the intervention1 2 and iatrogenic complications.3 In
addition, “natural history” studies of free fall indicate
that failure to take or deploy a parachute does not
inevitably result in an adverse outcome.4 We therefore
undertook a systematic review of randomised control-
led trials of parachutes.

Methods
Literature search
We conducted the review in accordance with the
QUOROM (quality of reporting of meta-analyses)
guidelines.5 We searched for randomised controlled
trials of parachute use on Medline, Web of Science,
Embase, the Cochrane Library, appropriate internet
sites, and citation lists. Search words employed were
“parachute” and “trial.” We imposed no language
restriction and included any studies that entailed
jumping from a height greater than 100 metres. The

accepted intervention was a fabric device, secured by
strings to a harness worn by the participant and
released (either automatically or manually) during free
fall with the purpose of limiting the rate of descent. We
excluded studies that had no control group.

Definition of outcomes
The major outcomes studied were death or major
trauma, defined as an injury severity score greater than
15.6

Meta-analysis
Our statistical apprach was to assess outcomes in para-
chute and control groups by odds ratios and quantified
the precision of estimates by 95% confidence intervals.
We chose the Mantel-Haenszel test to assess hetero-
geneity, and sensitivity and subgroup analyses and
fixed effects weighted regression techniques to explore
causes of heterogeneity. We selected a funnel plot to
assess publication bias visually and Egger’s and Begg’s
tests to test it quantitatively. Stata software, version 7.0,
was the tool for all statistical analyses.

Results
Our search strategy did not find any randomised
controlled trials of the parachute.

Discussion
Evidence based pride and observational prejudice
It is a truth universally acknowledged that a medical
intervention justified by observational data must be in
want of verification through a randomised controlled

Parachutes reduce the risk of injury after gravitational challenge, but their effectiveness has
not been proved with randomised controlled trials
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How could we forget!!!!
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• No evidence that reduces rates of concussion***
• Worry that kids change their playing style and 

therefore have more impacts
– Evidence is poor and has been challenged

• Can prevent more serious injuries or other minor 
injuries –lacerations, cauliflower ears 

• Pretty rare event serious HI
– 9 events in 33 years - AFL Finch & McIntosh(2012) 

• AFL/NRL has a no head gear policy for concussion 

Headgear
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Rules Rules and More Rules

• AFL clubs can be fined $50K for 
playing an unfit player

• Needs medical clearance to 
play - coaches have no role
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• Rare from contact sports
• Airway with C-spine precautions
• Breathing
• Circulation
• Disability
• Limited movement of patient
• Get Help – Call Ambulance

Serious Head Injury
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Concussion Assessment
• Anyone can use

• Health Professionals 
Only – Adult 
assessment

• Health Professionals 
Only –Kids 8-12 years 
assessment
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• Recognize & Remove 
• Be Conservative
• Assess off the field
• Ignore the game, parents, coach
• Advocate for the patient

Concussion Assessment
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THE MANAGEMENT  
OF CONCUSSION IN  
AUSTRALIAN FOOTBALL
WITH SPECIFIC PROVISION FOR  
CHILDREN 5–17 YEARS
AFL RESEARCH BOARD
AFL MEDICAL OFFICERS' ASSOCIATION
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Step 1 - Visible Clues
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Step 2 – Clinical Signs
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Step 3 - Memory Function
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Remove Player

• If continues to play, then more likely to suffer second 
injury

• More likely to suffer life threatening head injury
• Recommend to see medical professional for 

assessment and return to play guidance
• Some centres mandated sign off RTP
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For health professionals only

shortcutting
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Potential Signs of Concussion
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Glasgow Coma Scale
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Issues with GCS

• Subjective
• Preverbal kids
• Inconsistent
• Difficult to remember
• Done on the run
• Needs to be done in 

series
• Complicated
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Maddocks Score 
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Collect Pt History
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Clinical 
Assessment
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Neck Assessment SCAT3

**** Canadian C-Spine Rule or Nexus Rule
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Balance Examination 20 secs

38

39 40

Balance Examination
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Can you remember the list of words?
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Scoring Symptoms
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Graduated Return to School Strategy
‘may need to miss a few days of school after a concussion’
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• Concussion is a serious long-term issue
• Use standardised tools to assess concussion
• Be conservative in your approach
• If in doubt – sit out
• Advocate for your patient 

Take Home Messages
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SCAT 6 documents
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