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| would like to acknowledge the Whadjuk Noongar people whose land we are
standing on and recognise the strength, resilience and capacity of the Noongar

people.

| pay my respect to their vibrant and endless culture and the leadership of the
Elders past, present and emerging. | extend my respect to Aboriginal and Torres
Strait Islander peoples here today.
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Learning Objectives

* Definition of Concussion/mTBI
*Epidemiology

* Assessment — tips and tools

* Management update
*Support and Resources
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Concussion/mTBl|

American Congress of Rehabilitation Medicine Diagnostic Criteria for Mild Traumatic Brain Injury.
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The *Mild” gualifier is not used if any of the injury severity indicators listed below are present.
* Loss of consciousness duration greater than 30 minutes,

= After 30 minutes, a Glasgow Coma Scale (GCS) score of less than 13.

* Post traumatic amnesia greater than 24 hours,

Silverberg et al 2023 Archives of Physical Medicine and Rehabilitation
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Concussion: The diagnostic label
‘concussion’ may be used
interchangeably with ‘mild TBI’ when
neuroimaging is normal or not clinically
indicated

Neuroimaging Qualifier: |f
neuroimaging is abnormal (Criterion 3),
the qualifier mild TBI ‘with neuroimaging
evidence of structural intracranial injury’
may be used. When neuroimaging is
completed and found to be normal, the
qualifier mild TBI ‘without neuroimaging
evidence of structural intracranial injury’
may be used. If neuroimaging is not
completed, no qualifier is used



Concussion in Primary Care
But also:

* Acute presentations: In the community
e GP-led EDs
* GP practices
e Aboriginal Health Services

* Nursing posts

e ‘Clearance’ requests:
e Return to school/work
* Return to (contact) sport/high risk activities

e Return to other activities (driving)

* Prolonged or persisting symptoms
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Mechanism

e Traumatic brain injury

* Induced by direct/indirect impulsive biomechanical force
(blow to head/neck/body)

* Symptoms may present acutely OR evolve over minutes
to hours

e Loss of consciousness in NOT required to make the
diagnosis

* Symptoms and signs of concussion cannot be explained
solely drug, alcohol, or medication use, other injuries or
other comorbidities

Neurometabolic Cascade

Cerebral Blood Flow

FIGURE 1. Time course of the neuromeutbolic caseade of eoncussion

Giza & Hovda, 2014

Neuroinflammation

Herring S, et al. Br J Sports Med 2021;0:1-11. doi:10.1136/bjsports-2021-104235
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Patricios JS, Schneider KJ, Dvorak J, et al. Br J Sports Med 2023;57:695-711.



Presenter Notes
Presentation Notes
Whilst the pathophysiology is likely to vary depending on the mechanism and characteristics of impact, and susceptibility of the individual with both genetics, pre-morbid risk factors and environmental factors playing a role
Biomechanical forces result in disruption of cellular homeostasis with cellular membrane disruption, K+ efflux from cells, neuronal depolarisation and glutamate release as well as ic Ca2+ accumulation with further cell damage via signalling proteases, ROS and mitoC impairment.
Massive depolarisation also results in metabolic mismatch as the mitoC struggle to meet the cellular demands of ATP production and the Na-K-ATPase this fails to maintain ionic homeostasis
Increased energy demands activate GLYCOLYSIS and lactic acid accumulation
There is also neuroinflammation with migroglial infiltration and cytokine release, proteases and ROS resulting in further inflammation increasing the permeability of the BBB and resulting in changes in cerebral blood flow.
AbN metabolism -> local neuroinflammatory response within hours of injury secondary to microglial infiltration
Cytokine release, proteases and ROS -> subsequent more global inflammatory response including increased BBB permeability and changes in cerebral blood flow along with a transient increase in CO2 production relating to metabolic derangement further altering CNS vasoreactivity




Demographics

e >90% of all TBIs

* Only 16-20% sports-related (SRC)

* Major causes:

\ g

https://www.istockphoto.com/photos

Falls
Road traffic crashes
Traumatic assaults (in IPV)
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Lancet Neurol 2022; 21: 1004-60


Presenter Notes
Presentation Notes
Reported population-based incidence rates in New Zealand and North America were between 811 and 979 per 100 000 people per year TBI (mTBI therefore by extrapolation 730 and 881 per 100 000
mTBI figures from metropolitan health services, Incidence rate 105 per 100,000 persons-year WA



Assessment Tips
* The trend is your friend T T -

Headaches

Do your symiptoms get worsa with physical activity?Y Y N
Pressure in head

Neck pain Do your sympltoms gel worse with mental activity? Y N

e Greater severity of acute

Hausea or vomiting
Dizziness

symptoms predicts slower auesvie

If 100% is feeling perfectly normal, what percent of normal
do you feel?

Balance problems

recovery SR

Sensitivity to noise

If not 100%, why?
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. Feeling slowed down 0
* Greater severity of Foving ks nafog” 0
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subacute symptoms Oiicuyconcertraing

Difficulty remembearing

predicts prolonged e
recovery s
Irritability

* Pre-morbid impaired s

Trouble falling asleep (if applicable)
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mental wellbeing

Echemendia RJ, et al. Br J Sports Med June 2023 Vol 57 No 11
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Presenter Notes
Presentation Notes
As always, take a complete history and examine the patient to exclude focal neurology.
A symptom check list such as that shown taken from the SCAT6 may assist you in establishing mapping patient symptoms.

(Subacute esp headaches or depression)

Pre-morbid psychiatric issues, anxious neurotic personality – has to be managed to present worse outcomes due to catastrophising




Symptom Constellation

Think of it as a constellation of symptoms

Cognition

Maood Vestibular-ocular

Migraine Autonomic

Sleep
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Presenter Notes
Presentation Notes
In a primary care setting with time constraints and limited resources mapping the symptoms may be useful for targeting your assessment and later considering intervention strategies.

Cognitive and emotional, often assoc with fatigue; 

VOM impairments assoc with prolonged recovery/complex symptoms


Tools to assist assessment
* BIST

https://tbin.aut.ac.nz/ data/assets/pdf file/0006/448593/37827 AUT-TBI-Network-BIST-
Tool v2.pdf

e SCAT6 (>12y: up to 3/7 post-injury) /child SCAT6 (8-12y: up to 7/7 post-injury)
https://www.connectivity.org.au/wp-content/uploads/2023/06/SCAT-6.pdf
https://www.connectivity.org.au/wp-content/uploads/2023/06/Child-SCAT-6.pdf

» SCOAT6/child SCOAT6

https://www.connectivity.org.au/wp-content/uploads/2023/06/SCOAT-6.pdf
https://www.connectivity.org.au/wp-content/uploads/2023/06/Child-SCOAT-6.pdf
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Presenter Notes
Presentation Notes
There are several tools that may be of use once you have familiarised yourself with them.

BIST
Developed in NZ as a brief tool to assist with initial TBI presentations to guide the clinical assessment in primary and secondary care settings
Ask about physical, vestibular-ocular and cognitive symptoms and can assist in identifying those at moderate risk of poor recovery
Suggested VOMS and Balance assessment also performed

Developed from the Sports related Concussion Consensus Meeting in Amsterdam 2022
SCAT 6 
Sideline assessment – 1 page
Off-field assessment – background, symptom evaluation, orientation, immediate memory (10 words), concentration (backwards digits/months in reverse order), balance, times tandem gait (3m), recall (10 words)


Child SCAT 6
Sideline assessment – 1 page
Off-field assessment – background, symptom evaluation (child and carer), immediate memory (10 words), concentration (backwards digits/days in reverse order), balance, times tandem gait (3m), recall (10 words)


SCOAT 6
>3/7 post SRC
1st 4 symptoms proforma for the history you would already take
Then symptom evaluation – the trend is useful and identifying particular symptom domains 
Then immediated memory (10 words), Concentration (digits backwards, months in reverse)
IN ADDITION – looking for dysautonomia, cervical spine examination, CN exam, neuro exam, balance, gait tasks (simple to more complex – could be used as rehab tasks in rural and remote areas), modified Vestibular-ocular motor screening (useful for symptom monitoring or provocation)
Optional extras – sleep, anxiety and depression screening (typically would be done by GP in the history)
Delayed recall (10 words)
Graded aerobic exercise test suggested

Child SCOAT 6
>7/7 post SRC
Similar but with the modifications from child SCAT 6



https://tbin.aut.ac.nz/__data/assets/pdf_file/0006/448593/37827_AUT-TBI-Network-BIST-Tool_v2.pdf
https://tbin.aut.ac.nz/__data/assets/pdf_file/0006/448593/37827_AUT-TBI-Network-BIST-Tool_v2.pdf
https://www.connectivity.org.au/wp-content/uploads/2023/06/SCAT-6.pdf
https://www.connectivity.org.au/wp-content/uploads/2023/06/Child-SCAT-6.pdf
https://www.connectivity.org.au/wp-content/uploads/2023/06/SCOAT-6.pdf
https://www.connectivity.org.au/wp-content/uploads/2023/06/Child-SCOAT-6.pdf

Autonomic Dysfunction

ANS dysfunction is thought to be a major factor in mTBI symptoms
* Does physical activity exacerbate their symptoms?

* Do they have orthostatic changes in HR and BP, + worsening of
symptoms?
e Has their heart rate variability diminished?
* HRV: non-invasive measure of autonomic status

* Some smart watches have HRV monitoring capabilities
* Greater variability suggests an appropriate ANS response to the environment

* Graded aerobic exercise testing (>72h post injury)
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Presenter Notes
Presentation Notes
The central autonomic network includes the cerebral cortex (insular and medial prefrontal regions )+ amygdala + stria terminalis + hypothalamus + brainstem centres (periaqueductal gray, parabranchial pons, NTS, intermediate reticular zone medulla)

If we look at the relationship between the pre-frontal cortex of the brain and the heart we see that the amygdala is the major efferent source of modulation of autonomic, endocrine and cardiovascular responses

It has also been demonstrated that the frontal cortex can modulate vagal and myogenic tone

Use of graded aerobic exercise testing for rehabilitation – identify HR or perceived rate of exertion where level of symptom exacerbation exceeds mild then utilise this as HR or RPE threshold for activity levels, regularly reconsidering an incrementing 

The SCOAT 6 suggests a drop in SBP of 20mmHg or DBP of 10mmHg OR a decrease in HR or >30bpm increase in HR are all significant.

Reductions in HR variability has also been reported due to ANS dysfunction in psychiatric conditions inc depression, anxiety





Brief vestibular-ocular motor screening (VOMS)

Duke Neurology: VOMS https://www.youtube.com/watch?v=CJF6kJcFGgE

e Smooth pursuit (H) — pressure, pain, other at end ROM

© Centre for Aboriginal Studies (CAS) | Curtin University


Presenter Notes
Presentation Notes
Score symptoms being experienced during the assessment ( eg headache, dizziness, nausea, fogginess – rate 0-10)
Smooth pursuits
Horizontal and vertical saccades
Convergence
Horizontal and vertical VOR
Visual motion sensitivity testing



Head still and follow target with eyes

https://www.youtube.com/watch?v=CJF6kJcFGqE

www.youtube.com/watch?v=CJF6kJcFGqE
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Presenter Notes
Presentation Notes
2 sticks 14 point font – hold out about 90cm apart – focus eyes on 1 letter – how many  cycles L-R-L in 10s and symptoms provoked
Overshooting or undershooting of targets

Turn sticks to vertical – up-down-up = 1 cycle

Only go as fast as they feel comfortable




https://www.youtube.com/watch?v=CJF6kJcFGqE
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Presenter Notes
Presentation Notes
When does the target go out of focus?
Distance target to tip of nose (normal 5cm or less)
Repeat test and ask when gets double vision (measure) – can be indicative that restricting reading may be required



https://www.youtube.com/watch?v=CJF6kJcFGqE
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Presenter Notes
Presentation Notes
Cycles of motion. Focussing eyes on target and moving head side to side – count the cycles in 10s

Head nodding up and down – # cycles in 10s

Note symptoms – beware neck pain which may compromise the test


(Alternate 180 beats per minute metronome – 10 reps – as for symptoms after 10 seconds – but clinically often too fast for those with recent concussion – SO using the above assists with simple exercises that can assist with graded recovery)

https://www.youtube.com/watch?v=CJF6kJcFGqE
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Presenter Notes
Presentation Notes
Rotate every time you hear a beep rotate (x5) – 80 deg R then centre then 80 deg left – if provocative may indicate difficulties moving quickly in cars or following objects when tracking

Metronome 50 bpm recommended on SCOAT6 and 10 reps BUT again may be too much in recently concussed people

https://www.youtube.com/watch?v=CJF6kJcFGqE

Confounding Factors

* Previous concussion(s)

* Female sex (esp 15-18y)

* Post concussive seizures

* Migraine

* Mental health problems (pre-injury or current)
e Co-morbid ADHD

* Learning disabilities

e Sleep disturbance

* Psychoactive drug use

e Personality traits (high achievers, rigidity or thought)
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Management

Research has identified a
discrepancy between
confidence in making a
diagnosis of concussion
and confidence in
managing concussion in
General practitioners in
Western Australia

© Centre for Aboriginal Studies (CAS) | Curtin University
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RESEARCH ARTICLE Open Access

A cross-sectional study reporting concussion ===
exposure, assessment and management
in Western Australian general practice

Elizabeth Thornas ', HuiJun Chin'~, Belinda Gabbe™, Melinda Fitzgerald® and Gill Cowen®

Abstract

Background: General Practitioners (GPs) may be called upon to assess patients who have sustained a concussion
despite limited infarmation being available at this assessment. Information relating to how concussion is actually
being assessad ard managed in General Practice is searce. This study aimed to identify charactaristics af current West-
ermr Australian {WA) GP exposure to patients with concussion, factors associated with GPs'knawledge of concussion,
canfidence of GPs in diagnosing and managing patients with concussion, typical referral practices and familiarity of
GPs with guidelines.

Methods: In this crass-sactional study, GPs in WA were recruited via the RACGP WA newsletter and shareGP and the
consented GPs completed an electranic survey, Associations were perforrmed using Chi-sguared tests or Fisher's Exact
Lesl.

Results: Sixty-six GPs in WA responded 1o the survey (response rate = 1.7%). Demographics, usual practice, knenwl-
edae, confidence. identification of prolonged recovery as well as quideline and resaurce awareness of GPs who
practised in regional and metropolitan areas were comparable (p = 005). Characteristics af GPs were similar between
those whe identified all symptorms of concussian and distractors carrectly and thase wha did mret (= 005). Howewear,
B4% of the respondents who had never heard of concussion quidelines were less likely o answer all symptoms and
distractars corectly (p=0039). Whilst 78% of the GPs wha were confident in their diagnoses had heard of quidelines
[p="002%, confidence in managing concussion was nat significantly assaciated with GPs exposure to quidelines, It
shauld be noted that none af the respandents carrectly identified signs of concussion and excluded the distractons.

Conclusions: Knowledge surrounding corcussion quidelines, diagnosis and managerment varied across GPs inWa
Promation of available concussion guidelines may assist GPs who lack confidence in making a diagnosis. The lack of
association betwesn GPs exposure 1o guidalines and confidence managing concussion highlights that concussion
rmanagerment may be an area where GPs could bBeneht from additional education and support.




Initia
First 24-48h
Limit cognitive activity to only mild symptom
exacerbation

Limit physical activity to only mild symptom
exacerbation

Avoid use of screens (0-48h)

Avoid air travel

Avoid driving

Avoid alcohol

Simple analgesia (paracetamol) for headaches if
required

Consider ice packs to head/neck (72h)

Aim for good sleep patterns

© Centre for Aboriginal Studies (CAS) | Curtin University
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Management

* Manage red flags
e Exclude focal neurology

* Early education and
reassurance is paramount
* Normalise symptoms

e Discuss expectations of
outcome



Presenter Notes
Presentation Notes
The majority are expected to recovery within 4 weeks
Total rest is likely to delay recovery
Prolonged symptoms > 4 weeks, persisting > 3 months
Some studies report up to 50% of patients report having symptoms beyond current ‘expected’ time frames

A symptom score increase of 0-2/10 with activity is acceptable during the activity and should recover afterwards



After 24-48h

* Gently challenge sensitivities to eg movement, light, noise

e Start a graduated return to normal activities
* Increase periods of cognitive activity
* Pacing activities and including regular breaks

* Light physical exercise with the aim of increasing heart rate but no more than
mild symptom exacerbation

 Stress minimisation and management

e Reassure —recovery is usual within 4 weeks

ABSOLWTE: RESTvis-associated with SLOWER RECOVERY



Symptom Monitoring

e Exacerbation of symptoms >2/10 during activity

* Failure of 0-2/10 symptom exacerbation to settle w/l 1h
* Worsening of symptoms without return to pre activity levels

* Domain identification and targeted symptom management

* If recovery is not within anticipated timeframes
* Optimise management of confounding conditions
* Individualise management
» Reassure (typically prolonged symptoms will settle by 3/12)
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Presenter Notes
Presentation Notes
Moderate or severe exacerbation of symptoms or symptoms persist until the next scheduled bout of activity (considered prolonged symptoms) then a review with a HCP is recommended



Return to Learn/Work

Daily activities that do not result in

1 maore than a mild exacerbalion® of
symploms related 1o the current
concussion.,

F3 achoal activities.

3 Return to school pard ime.

4 Return to school full time.,

Activity at Each Step

Typical activities during the day (e.g.,
reading) while minimizing screan time.
Start with 5=15 min al a tima and increass

gradually.

Homewark, r&adlng. of odfied I:I:I-QI'III!IH'IE
activities outside of the classroom.

Gradual introduction of schoohvork. May
need to start with a partial school day or
with greater access to rest breaks during
the day.

Gradually progress school activitias until a
full day can be tolerated without mare than
mild* symiptom exacerbation,

Gradual return to typical activities.

Increase lolerancs 1o cognibng
wark.

Increase academic aclivities.

Return to full academic aclivities
and caich up on missed wark.

NOTE: Following an initial period of relative rest (24-48 hours following injury at Step 1), athletes can begin a gradual and incremental
increasa in their cognitive load. Progression through the strategy for studentis should be slowed when there is mare than a mild and brief

symplom exacerbation.

*Mild and brief exacerbation of sympioms is defined as an increase of no more than 2 points on a 0-10 peint scale (with 0 representing
no sympioms and 10 the warst symploms imaginable) for less than an hour when compared with the baseline value reported priar fo

FBP[]QEEEHE% Care Professionals only

Ericish | moread of

sSports Medicine

b

Patricios J, ef al_ Br J Sports Med lune 2023 Vol 57 No 11



Sport-Related Concussion

* Recent changes to Australian Institute of Sport recommendations:
* In line with NZ and UK guidelines
 Recommend 14-day symptom free at rest before return to contact training
PLUS, minimum of 21 days before returning to contact sport from injury (DO)

« Recommends Healthcare practitioner review:
* DO
e D3-4
e After 14 days symptom free at rest
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Presenter Notes
Presentation Notes
It is my recommendation that this is translated to any high risk activites not just contact sport

Whilst is airs on the side of caution and our understanding of when return to high risk activities is truly safe after one, or more than one concussion, it does provide some degree of 

The AIS Concussion and Brain Health Position statement also provides recommended guidelines for high performance and professional athletes over the age of 19 with daily access to heath care professionals, advising no return to contact activities until the athlete been symptom-free for at least ten days



Clinician Support

WAPHA mTBI healthpathway:
https://wa.communityhealthpathways.org/246668.htm

SHIU: https://www.nmhs.health.wa.gov.au/Hospitals-and-Services/Public-
Health/Head-Injury/Concussion/HP

Connectivity: https://www.connectivity.org.au/guidance-for-clinicians/

PREDICT: https://www.predict.org.au/head-injury-guideline/
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https://wa.communityhealthpathways.org/246668.htm
https://www.nmhs.health.wa.gov.au/Hospitals-and-Services/Public-Health/Head-Injury/Concussion/HP
https://www.nmhs.health.wa.gov.au/Hospitals-and-Services/Public-Health/Head-Injury/Concussion/HP
https://www.connectivity.org.au/guidance-for-clinicians/
https://www.predict.org.au/head-injury-guideline/

Patient Resources

* SHIU

https://www.nmhs.health.wa.gov.au/Hospitals-and-Services/Public-
Health/Head-Injury/Concussion

* Connectivity

https://www.connectivity.org.au/symptoms-and-care/what-is-mild-tbi-
or-concussion/

e Headcheck

https://www.headcheck.com.au/
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https://www.nmhs.health.wa.gov.au/Hospitals-and-Services/Public-Health/Head-Injury/Concussion
https://www.nmhs.health.wa.gov.au/Hospitals-and-Services/Public-Health/Head-Injury/Concussion
https://www.connectivity.org.au/symptoms-and-care/what-is-mild-tbi-or-concussion/
https://www.connectivity.org.au/symptoms-and-care/what-is-mild-tbi-or-concussion/
https://www.headcheck.com.au/

Sport Related Resources

‘If in doubt, sit them out’

e AlS:
https://www.concussioninsport.gov.au/ data/assets/pdf file/0004/1
133545/37382 Concussion-and-Brain-Health-Position-Statement-
2024-FA.pdf

* Consensus Statement on Concussion in Sport:
https://bjsm.bmj.com/content/bjsports/57/11/695 .full.pdf

e Sporting codes

e https://sma.org.au/resources-advice/concussion/
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https://www.concussioninsport.gov.au/__data/assets/pdf_file/0004/1133545/37382_Concussion-and-Brain-Health-Position-Statement-2024-FA.pdf
https://www.concussioninsport.gov.au/__data/assets/pdf_file/0004/1133545/37382_Concussion-and-Brain-Health-Position-Statement-2024-FA.pdf
https://www.concussioninsport.gov.au/__data/assets/pdf_file/0004/1133545/37382_Concussion-and-Brain-Health-Position-Statement-2024-FA.pdf
https://bjsm.bmj.com/content/bjsports/57/11/695.full.pdf
https://sma.org.au/resources-advice/concussion/

Repetitive Head Trauma

* There is concern about potential consequences of RHT (which may or
may not cause symptoms) for long term brain health

* The strength of the association is unclear, but it appears related to
length of time ‘in the game’ in sport

* This raises questions regarding other cohorts who experience RHT
such as those suffering family violence

© Centre for Aboriginal Studies (CAS) | Curtin University


Presenter Notes
Presentation Notes
CTE-NC is defined by the accumulation of hyperphosphorylated tau (p-tau) in neuronal cell bodies and processes, located around small blood vessels, at the depths of cortical sulci. It is a post mortem diagnosis.

People reporting neurobehavioural dysregulation  with later cognitive impairment have been proposed to have a traumatic encephalopathy syndrome, BUT, other modifiable factors need further examining eg depression, smoking, alcohol to name but a few
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Presenter Notes
Presentation Notes
Mouthguards
Helmets
Multiple concussion – 2 w/I 3/12 – best guestimates – 28 days symptom free before returning to high risk activities and 6/52 to RT comp
or 3 w/I 12/12 – seek expert advice

Access to services in regional, rural and remote areas: private telehealth, WACHS allied health, SHIU
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