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Concussion is a Disclaimer

Traumatic Brain |njury Information in this presentation is for the sole purpose of
informing and enriching community knowledge base in the
area of concussion

| encourage all participants to conduct their own further

Sue Mclennan research to continue their learning on the topics addressed

Education & Training Coordinator in this presentation
Headwest
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Acquired Brain Injury (ABI)

ABI occurs as a result of

Any injury that occurs to the brain after birth
« Alcohol or Drugs

Results in deterioration in; Bl « Infection

+ Cognitive 3‘3“\!\ H\&\\S\N\ : . Stoke

» Physical 22¢ | AT .

* Emotional . ) » Disease or Tumours

+ Independent functioning | + Traumatic Brain Injury (TBI)

ol oy

Impairments can be permanent, cause partial or total
disability and / or psychosocial maladjustment

(Forure & Wen, 1999)
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Traumatic Brain Injury Mild Traumatic Brain Injury
Occurs when external force from a MVA, MBA, fall, assault (mTBI)
injures the brain Concussion is a subset of mTBI

Causes loss of consciousness (LOC) or loss of memory

Has a higher name recognition, particularly in sport, than

mTBI:
TBI caused by “there have been marked efforts over the years to educate
« Not only the direct impact and raise awareness about concussion. Renaming it mTBI
+ Rapid acceleration or deceleration of the head may lose some of the momentum that is finally being

gained in sports & in state legislation”
Brain injury result of internal impact with the skull

Causes brain tissue to become torn, stretched, penetrated,
bruised, swollen J——
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The term concussion is imprecise — causes confusion
Its usage refers to different phenomena

Definition vague...those supervising sports activities where
head is injured are expected to apply a comprehensive
term within a variety of rules and advice wswonzon
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Community has a limited understanding of symptoms

20% have persisting symptoms 6 months post injury

Zasier and Marteli 2003

Symptoms of mTBI or concussion that may persist
significantly affect participation in family, education,
employment.......
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CONCUSSION

Complex pathophysiological process affecting the brain
caused by direct or indirect biomechanical forces

Common features:
» Caused by an “impulsive” force transmitted to the head

» Rapid onset of short lived neurologic function impairment
— resolves spontaneously

» Signs and symptoms may evolve over minutes / hours
» Reflect a functional disturbance than a structural injury
* May or may not involve LOC
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Walk The Line

Simulate TBI symptoms due to

« Brain stem damage

« Damaged areas that
control blood flow

* Heart rate cause blood
pressure fluctuations

« Damaged Cerebellum
cause balance and
motor control difficulties

* Inner ear damage
causes vertigo
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Simple concussion
» symptoms progressively resolve in 7-10 days

Complex concussion

* persistent symptoms or specific symptoms
(e.g. concussive convulsions)

* prolonged LOC (>1 min)

* prolonged cognitive changes - may include people who
suffer multiple concussions over time

Second impact syndrome
* when a concussion or mild TBI is sustained before first
TBI has resolved

Post-Concussion Syndrome
» 3 or more symptoms persist for at least 3 months

Motor Accide

anorty NSW 2008; Guie

wing Closed Head nkry
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How does concussion occur?
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Symptoms

* Headaches

» Feeling like in a fog

* Loss Of Consciousness

* Amnesia

* Mood/emotional changes - irritability
» Slowed reaction time

« Sleep disturbance

(Mccrory, et a1, 2012)
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T Symptoms

* Headaches, pain, dizziness, sleep disturbance
* Mood/emotional changes

» Cognitive impairment including memory changes, slowed
thinking, reduced concentration

« Cognitive fatigue
« Cognitive/sensory overload

« Behavior change including irritability, impatience and
socialization difficulties

(SABIRS Cancussion Clinc - Information Handout 13" August 2013)
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Pathophysiology

Potassium (K+) release in the first few minutes from intracellular to extracellular
space

Influx of Calcium (Ca++) during first few days

Intracellular magnesium levels are also immediately reduced and remain low for up
to 4 days

Initial increase in cerebral glucose metabolism, followed by a decrease in global
cerebral glucose metabolism that may last 2—4 weeks

Elevated levels of lactate

Reduced cerebral blood flow (CBF) over many days, maybe reduced to 50% of
normal

CBF reduced at rest in adolescents with sport concussion up to 30 days
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What does all this mean?

» In normal conditions, CBF is tightly coupled to
neuronal activity and cerebral glucose metabolism

» Elevated lactate levels can result in neuronal
dysfunction by inducing acidosis

Membrane damage and cerebral oedema

* Reduction in magnesium has been correlated with
post injury neurologic deficits

(Giza Hovda 2001)
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Prevalence

According to the Australian Bureau of Statistics
collisions (HITTING SOMETHING OR BEING HIT BY
SOMETHING) were the second most common type of
recent injury

» Males were injured by collisions at higher rates than
females; 31 per 1,000 males compared to 18 per 1,000
females

» 31% of males injured by collision were playing organised
sport at the time compared to 20% of females

€ headest

« Hospital and emergency data under-estimate the true
burden of concussion on society as the majority of
people who have a concussion do not seek medical
attention..

(Rushworth, 2012) (iverson. 200) (Finch & Clapperton, 2013)

« It is more common for individuals to visit their doctor
after mTBI resulting in the patient and family members
being sent home with instructions to look out for signs of

neurological deterioration

(Fung, et 2008)
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Slight increase in concussions injuries across a five year span
0.15%

Australian Rules Football 26.8%

Cycling (BMX, Road Cycling) 17.2%

Figure S a e by Year:

Percentage of Concussions
s
g
Ed
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Fichards J8SKarinD.(2014) Sparting Injres Kisafe WA (N0.29)
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Contributing factors

Contributing predisposing factors - poorer outcome post concussion
« Pre-injury personality

< Life stressors, coping skills and motivation

« Pre-injury lifestyle, physical and mental health

«» Demographics

Other considerations

« Severity of Injury and other injuries incurred e.g.
musculoskeletal

« Patient education and management post injury
“Persons response to injury

«Environmental issues

“Medication side effects

“*Language and cultural considerations

Aust sttt et + WetaroDisaity i Ausvalia:acuiredbai fry,Aust Gov, Edicr 2007, AW
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Concussion in Sport

There is a growing awareness in the community of
concussion in sport

Frequency of occurrence
Potential short and long term consequences

In particular with a focus upon sporting injuries in young
people

McCrory et al state that premature return to play of a student
athlete who is still injured from a concussion may result in
more severe and potentially long lasting effects
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Brain Injury Australia

¢ In 2012 Brain Injury Australia completed a policy paper
on concussion in sport for the Australian Government.
The paper focuses on Australia's three major "collision"
sports - Australian Rules football, rugby league and
rugby union - and identified a broad lack of recognition
of the injury and its potential seriousness.

* Brain Injury Australia built a campaign around its
trademarked "Five Rs" of concussion for the purposes
of community education: “Recognise the injury;
Removal from play; Referral to a doctor; Rest and then
Return to play”.

"Y: 5Rs OF CONCUSSION

, ploy y

Recognise

n = difficulty remembaring + fatigue

Removal

be IMMEDIATELY REMOVED FROM PLAY
riury.
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W= Concussion Tools

Child-SCAT3 Einra 2o @ FE1

Sport Concussion Assessment Tool for children ages 5 to12 years
[T ——

' SCAT3 il riea B 020 @ ~E1
Sport Concussion Assessment Tool - 3rd Edition

What is childSCAT3?'
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Future Development..
Education about concussion in community

» Further research

» Accumulation of state based statistics
» Resource development

» Concussion program development

Its Happening now!

www.concussioninsportproject.com.au SPORTS

h" IMEDICINE
" AUSTRALIA

Western Australia Branch

@ headwest

Bran iy Ascostn of W

present

Fichards JaSkarin,D.(2014) Spartig Injres Kisafe WA (N0 29)

What can you do?
Ensure your organisation has a concussion management
protocol in place

Sporting grounds / facilities regularly checked — report all
potential dangers

Encourage players not to participate tired, ill or injured

Ensure coach is aware of existing medical issues

Atrained & well equipped first aide|

knowledge is everything, [




