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DEFINITION OF CONCUSSION

as per Berlin Panel Consensus 2016

Sport related concussion is a traumatic brain injury induced by biomechanical forces.
Several common features that may be utilised in clinically defining the nature of a
concussive head injury include:

— SRC may be caused either by a direct blow to the head, face, neck or elsewhere
on the body with an impulsive force transmitted to the head.

— SRC typically results in the rapid onset of short-lived impairment of neurological
function that resolves spontaneously. However, in some cases, signs and
symptoms evolve over a number of minutes to hours.

— SRC may result in neuropathological changes, but the acute clinical signs and
symptoms largely reflect a functional disturbance rather than a structural injury
and, as such, no abnormality is seen on standard structural neuroimaging
studies.

SRC results in a range of clinical signs and symptoms that may or may not

A *, involve loss of consciousness. Resolution of the clinical and cognitive features
: typlcally follows a sequential course. However, in some cases symptoms may be
~~9 Prolonged.

— The clinical signs and symptoms cannot be explained by drug, alcohol, or
medication use, other injuries (such as cervical injuries, peripheral vestibular
dysfunction, etc) or other comorbidities (eg, psychological factors or coexisting medical conditions).



PROPOSED PATHOPHYSIOLOGY OF CONCUSSION

Concussion is associated with
autonomic dysregulation
(increased sympathetic activity
and decreased parasympathetic
activity). With this cerebral
blood flow itself is altered which
may be why physical and/or
mental exertion may worsen
symptoms. Cerebral artery
regulation is very sensitive to
0 1 2 46 81212231 612242 3 4 6 8 10 a-I{OYA-Talo Qg pulmonary
Time (minutes) (hours) (days) ventilation physiologic process
which may be altered as well in
concussion, especially during
exertion and this hypoperfusion
may cause secondary injury.
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BOLD Change

Figure 3
Blood oxygen level dependent signal activation for match-to-sample task. In the most complex task, Case 1
has substantially larger BOLD activation compared to Case 2, in the areas of the occipital cortex, paracentral

lobule, and anterior cingulate.
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BIOMECHANICS: G FORCE AND CONCUSSION

Gauging G-force

Definition: [neun| the force of acceleration due te gravity.

{Canadian Oxford Dictionar v)
J!L !hullle launch 306Gs
Fl-lé fighter jet roll 4.5 Gs
:ller coaster plunge 4-6 Gs
Bﬂ ==
& Car crash at 64 km/h 35 Gs
T 7
Heavyweight boxer punch 58 Gs

1 ; Football hit

20-180 Gs
E—————————u)
Concussion 80-100 Gs

@

Gauging G-force
G-force is the effect of gravity upon anything that is under acceleration.

Carcrashat  Heavyweight

40 mph: 3§ Gs boxgr punch: 58 Gs
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Extreme footi)all
impact: 150 Gs

CONCUSSION

Sneezing: 2.9 Gs 80-120 Gs

Roller coaster plunge: 5.0 Gs
F-16 fighter jet roll: 9.0 Gs

SOURCE: University of Michigan

*This is can be variable person to person



INCIDENCE OF CONCUSSION

Concussions in sport are a recognized public health issue because of
their frequency and their potential short- and long-term consequences.

For example

* 64% of visits to hospital emergency departments among 10-18 year-
olds are related to participation in sports, physical activity and
recreation.

« Among children and youth (10-18 years) who visit an
emergency department for a sports-related head injury, 39%
a8  \were diagnosed with concussions, while a further 24% were
) possible concussions.

youth.
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2 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

— Overall 1.4 1.9 25 3.3 3.2
«++®++ Youth 2.7 2.7 4.1 7.0 8.7
Adults 1.2 1.8 2.2 2.7 29

Figure 2

Trends in the incidence of traumatic brain injury among Canadians, overall and by age group,
2005-2014. Estimates are reported among all respondents who reported any type of injury in the

previous year.

THE INCREASE IS ATTRIBUTED TO INCREASED
AWARENESS AND TRAINING /RECOGNITION




Incidence, %

Winter Spring Summer

Season

e3

Incidence of traumatic brain injury among youth by season. *Interpret with caution owing to high sampling
variability (coefficient of variation 16.6%-33.3%).




TOP 5 SPORTS AND RECREATIONAL ACTIVITIES
RESPONSIBLE FOR CONCUSSION AND OTHER BRAIN
INJURY RELATED HOSPITAL VISITS

What do you want to see? Controls

Basketball Bicycling Cheerleading
Children's Active Games Football Ice Hockey

Ice Skating Playground Equipment
Ringette Rugby Sledding/Tobogganing

Soccer . .
Relative Size ?

Accessibility View ?

Ages 10-14 Ages 15-19
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Female




SYMPTOMS & SIGNS OF ACUTE CONCUSSION

The suspected diagnosis of concussion can include one or more of the following

clinical domains:

1. Symptoms- somatic (eg headache), cognitive (eg feeling like in a fog)

and /or emotional symptoms (eg lability)
Physical signs (eg loss of consciousness LOC, amnesia)
Behavioural changes (eg irritability)

Cognitive impairment (eg slowed reaction times)

O A

Sleep disturbance (eg insomnia)



Table A. Common Symptoms of mTBI

Physical Behavioural/Emotional Cognitive

Headache Drowsiness Feeling “slowed down”
Nausea Fatigue/lethargy Feeling “in a fog” or “dazed”
Vomiting Irritability Difficulty concentrating
Blurred or double vision Depression Difficulty remembering
Seeing stars or lights Anxiety

Balance problems Sleeping more than usual

Dizziness Difficulty falling asleep

Sensitivity to light or noise

Tinnitus

Adapted from Willer B, Leddy JJ. Management of concussion and post-concussion syndrome. Current Treatment Options in Neurology.
2006;8:415-426; with kind permission from Springer Science and Business Media.




SIDELINE EVALUATION

® If an appropriate HCP is available then appropriate disposition of the player must be
determined (the player should be taken away from any distractions to perform the exam — 1+
ensure no cervical compromise otherwise C spine precautions are needed and transfer to

hospital)

® SCAT5 is what is recommended by the Berlin 2016 consensus but at minimum perform a
neurologic exam and musculoskeletal exam including cervical spine examination.
* Examine the head for site of injury
* Examine the cervical spine exam for range of motion
* Conduct a brief cognition and language screen during your interview

* Examine cranial nerve 2 (pupil symmetry and reactivity),visual fields, check to ensure no optic edema is

present

* Examine cranial nerves 3, 4, 6 (no abnormalities in eye movements, diplopia, nystagmus)

* Conduct a motor screen to check for pronator drift, asymmetrical weakness and symmetry of reflexes
* Conduct a sensory exam to check that no extinction to bilateral tactile stimuli occurs

* Test coordination such as finger to nose movements, gait and tandem gait

® If any concerns arise (ie signs of skull #, focal neurological deficit or worsening symptoms) then

must send to ED for CT imaging

® If no HCP, then or if there is a need for a sideline evaluation , then they
are NOT to RTP and should be seen by a HCP prior to RTP



WHERE DO THE INFORMATION AND GUIDELINES
COME FROM?

4 separate conferences aimed at reaching consensus of understanding and

management of sports concussions
® Vienna 1° 2001

® Prague 2" 2004

® Zurich 3 2008

® Zurich 4" 2013

® Berlin 5" 2016



AT SPORT CONCUSSION ASSESSMENT TOOL — 5TH EDITION
sc 5@ DEVELOPED BY THE CONCUSSION IN SPORT GROUP

FOR USE BY MEDICAL PROFESSIONALS ONLY

supported by
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Patient details

Name:

DOB:

Address:

ID number:

Examiner:

Date of Injury:

WHAT IS THE SCAT5?

The SCATS is a standardized tool for evaluating concussions
designed for use by physicians and licensed healthcare
professionals’. The SCATS cannot be performed correctly
in less than 10 minutes.

If you are not a physician or licensed healthcare professional,
please use the Cancussion Recognition Tool 5 (CRTS). The
SCATS is to be used for evaluating athletes aged 13 years
and older. For children aged 12 years or younger, please
use the Child SCATS.

Preseason SCATS5 baseline testing can be useful for
interpreting post-injury test scores, but is not required for
that purpose.Detailed instructions for use of the SCATS are
provided on page 7. Please read through these instructions
carefully before testing the athlete. Brief verbal instructions
for each test are given in italics. The only equipment required
for the tester is a watch or timer.

This tool may be freely copied in its current form for dis-
tribution to individuals, teams, groups and organizations.
It should not be altered in any way, re-branded or sold for
commercial gain. Any revision, translation or reproduction
in a digital form requires specific approval by the Concus-
sion in Sport Group.

Recognise and Remove

A head impact by either a direct blow or indirect transmission
of force can be associated with a serious and potentially fatal
brain injury. If there are significant concerns, including any
of the red flags listed in Box 1, then activation of emergency
procedures and urgent transport to the nearest hospital
should be arranged

Key points

their SC.
Remember:
+ The basic principles of first aid (danger, response, airway,
Tefteathing, circulation) should be followed.

+ Do not attempt to move the athlete (other than that required
for airway management) unless trained to do so

- Assessment for a spinal cord injury is a critical part of the
initial on-field assessment.

+ Do not remove a helmet or any other equipment unless
trained to do so safely.

© Cancussion in Sport Group 2017
Davis GA, ef al. Br J Sports Med 2017;51:851-858. doi:10.1136/bjsports-2017-097S065CATS

IMMEDIATE OR ON-FIELD ASSESSMENT

The following elements should be assessed for all athletes who
are suspected of having a concussion prior to proceeding to the
neurocognitive assessment and ideally should be done on-field after
the first first aid / emergency care priorities are completed.

If any of the “Red Flags" or observable signs are noted after a direct
or indirect blow to the head, the athlete should be immediately and
safely removed from participation and evaluated by a physician or
licensed healthcare professional

Consideration of transportation to a medical facility should be at
the discretion of the physician or licensed healthcare professional

The GCS is important as a standard measure for all patients and can
be done serially if necessary in the event of deterioration in conscious
state. The Maddocks gquestions and cervical spine exam are critical
steps of the immediate assessment; however, these do not need to
be done serially.

STEP 1: RED FLAGS

RED FLAGS:
Neck pain or
tenderness
Double vision

Weakness or tingling/
burning in arms or legs

Seizure or convulsion
Loss of consciousness

Deteriorating
conscious state

Vomiting

Increasingly restless,
agitated or combative

Severe or increasing
headache

STEP 2: OBSERVABLE SIGNS

Witnessed O Observed on Video O

Lying moticnless on the playing surface

Balance / gait difficulties / motar incoordination: stumbling. slow /
Iaboured movements

Disorientation or confusion, or an inability to respond appropristely
1o questions

Blank or vacant look

Facial injury after hesd traums

STEP 3: MEMORY ASSESSMENT
MADDOCKS QUESTIONS?

plesse fisten carefidly and
happened?

What venue are we st todsy?

Which half is it now?

Who scored last in this match?

What team did you play last week / game?

Did your team win the last game?

Note: Appropriate sport-specific questions may be substituted.

DOB:

Address:

ID number:

Examiner.

Date:

STEP 4: EXAMINATION
GLASGOW COMA SCALE (GCS)*?

Time of assessment

Date of assessment

Best eye response (E)

No eye opening

Eye openingin response 1o pin
Eye opening 1o speech

Eyes opening spontaneously

Best verbai response (V)

Incomprehensible sounds
Insppropriste words
Canfused

Oniented

Best motor response (M)
No moter respanse
Extension to pain
Abnormal fexion 1o pain
Flexion / Withdraws! 10 pain
Localizes to psin

Obeys commands

Glasgow Coma score (E+ V+ M)

CERVICAL SPINE ASSESSMENT

Does the athlete report that their neck is pain free at rest?

I there is NO neck pain at rest, does the athlete have 2 full
range of ACTIVE pain free movere:

15 the imb strength and sensation normal?

In a patient who is not lucid or fully
conscious, a cervical spine injury should
be assumed until proven otherwise.

© Concussion in Sport Group 2017
Davis GA, et al. Br J Sports Med 2017,51:851-858. doi-10.1136/bjsports-2017-097506SCATS




OFFICE OR OFF-FIELD ASSESSMENT

Please note that the neurocognitive assessment should be done in a Name:

distraction-free environment with the athlete in a resting state. DOB:
Address:

STEP 1: ATHLETE BACKGROUND T —

Sport/team / school: Examiner:
Date:

Date / time of injury:

Years of education completed:

Age:
Gender: M/ F f Other

STEP 2: SYMPTOM EVALUATION

Dominant hand: left / neither / right

How many diagnosed concussions has the
athlete had in the past?:

When was the most recent concussion?: Please Check: O Baseline [ Post-Injury

How long was the recovery (time to being cleared to play) Please hand the form to the athlete

from the most recent concussion?: (days)

none mild moderate severe

Has the athlete ever been: Headache | 2 3 4 5 6
“Pressure in head” o 1 2 3 4 5 &

Hospitalized for a head injury? Wes No
Meck Pain o 1 2 a 4 5 6
Mausea of vorniting o 1 2 3 4 5 &

Diagnosed / treated for headache disorder or migraines? Yes No Dizziness o p = o o E =
Blurred vision a 1 2 a 4 5 &

Diagnosed with a learning disability / dyslexia? Yes No Balance problems 0 1 2 a 4 5 6

ivity to light o 1 2 a 4 5 &

Diagnosed with ADD / ADHD? Yas No 0 1 2 3 4 5 5
Feeling slowed down o 1 2 a 4 5 &

Diagnosed wit_h ::Ie_pre_ssior. anxiety Yes No . S

or ather psychiatric disorder? Feeling e “in & fog’ o 1 2 el 4 5 &
“Don't feel right™ o 1 2 3 4 5 &

Current medications? If yes, please list: Difficulty concertiating o 1 2 a 4 5 &
Difficulty remembering o 1 2 3 4 5 &
Fatigue or low energy o 1 2 a 4 g 6
Confusion o 1 2 3 4 5 &
Drowsiness o 1 2 3 4 5 &
More ematicnal o 1 2 a 4 5 &
Irritability o 1 2 3 4 5 &
Sadness o 1 2 a 4 5 ]
Nervous or Anxious o 1 2 3 4 5 L]
applicabior 7 o I RN R B B
Total number of symgloms: af22
Symptom severty scare: of 132
Do your symptoms get worse with physical sctivity? ¥ N
Do your symptoms get worse with mental activity? ¥ N

1f 100% Is feelfing perfectly narmal, what
percent of normal da you feel?

If not 100%, why?

Please hand form back to examiner

© Concussion in Sport Growp 2017



STEP 3: COGNITIVE SCREENING

Standardised Assessment of Concussion (SA

ORIENTATION

the date todey?
What is the day of the week?
What yes
Wha

Orlentation score

IMMEDIATE MEMORY

The iImmediate Memory component can be completed using the
traditional S5-word per trial list or optionally using 10-words per trial
to minimise any ceiling effect. All 3 trials must be administered irre-
spective of the number correct on the first trial. Administer at the rate
of one word per second

Please choose EITHER the 5 or 10 word st groups and circle the specific word list chosen

Score (of 5)
Ahternate 5 word lists
sl ! Trigl2 Triel3

Bubble
Movie
Honey
Immediate Memory Score
Time that last trial was completed
Score (0! 10)
Altemate 10 word ists
Trial 1 Triai2 Trial3
Penry  Bianket  Lemon

Paper Sugar

Monkey  Perfume

A pet

Honey
Immediate Memory Score

Time that last trisl was completed

Name:
DoB
Address:

1D number

Examiner

Date:

CONCENTRATION
DIGITS BACKWARDS

Please circle the Digit list chosen (A, B, C, D, E, F). Administer at the
rate of one digit per second reading DOWN the selected column

read a sving

Concentration Number Lists (circle one)

UistA

Digits Score:

MONTHS IN REVERSE ORDER

Now te

youl

me the mo s of the yesr in revers v s nth and go backward

say December, Nc or. Go ahead.
Sept - Aug - Ju Mey - Apr - M
Months Score

Concentration Total Score (Digits + Months)




Name:

STEP 4: NEUROLOGICAL SCREEN DOB:
i (page 7) for details of Address:
ID number:
Examiner:

Date:

Can the patient perform tandem galt narmally?

STEP 5: DELAYED RECALL:
BALANCE EXAMINATION er 5 minutes have

i Il section
ed Balanc L m (mBE!

ndition
Double leg stance
Single leg stance {non-dominant foot)
Tandem stance [non-dominant foot at the back)

Total Errors Total number of words recalled accurately:

STEP 6: DECISION

Date and time
time of assessment.
If the athlete pris veir injuary, are they different from their usual
ot Applicable
he clinical ry

sure T Not Applicable

e athlete |
sure 0 Not Applicable

administerec
Signature:

Haorrnal HNaormal -
Abnormsl Abaormal Name:

Title:

SCORING ON THE SCATS SHOULD NOT BE USED AS A STAND-ALONE
METHOD TO DIAGNOSE CONCUSSION, MEASURE RECOVERY OR
MAKE DECISIONS ABOUT AN ATHLETE'S READINESS TO RETURN TO
COMPETITION AFTER CONCUSSION.




IMAGING

. Ll . L] L] L]
No major role to play in concussion as traditional P mTBI patients

imaging doesn’t show any structural changes
(functional disturbance, not structural) &?

* 4

® Times to image would include... ;
* Neurological deficit on exam
® Battle signs or signs of skull fracture

® Prolonged symptoms without explanation to rule out

an underlying condition

® Research purposes (functional MR playing more of a

role)




CATCH HEAD CT RULES

[ Patient 22 years of age with history of acute impact to head ]

Take history
Perform physical and neurological exam
Determine Glasgow Coma Scale (GCS)

l

Box 5

Box 6

< GCS = 14-15 XES >

NO

h

| Exit algorithm |

All of the following:

Determine if other medical

Patient asymptomatic
General exam normal
Neurological exam normal
Low-risk cause of trauma
GC5=15

or social indication
for admission

Admit for observation
Consider consult with
Trauma/Neurosurgery

NO

k

Consider discharge
Provide caregivers with
written instructions

_| Any of the following:

Perform CT scan

Abnormal mental status
Abnormal neurological exam
Suspect skull fracture

Any of the following:

History of loss of consciousness
Amnesia

Confusion

Lethargy or irritability

Repeated or persistent vomiting
Severe or persistent headache
Immediate post-traumatic seizure
Physician discretion

I5 CT scan positive?
NO

Box 12

Admit to hospital
Contact Neurosurgery

Observein EDfor4hto6 h

Consider CT scan

Is CT scan positive?

NO (or not obtained)

Symptoms improved
and GC5 =15
N

Go to Box 6
Consider CT scan

Figure 1) Algorithm for the management of the paediatric patient 22 years of age with minor head trauma. CT Computed tomography; ED Emergency

department




Canadian CT Head Rule

CT head is only required for minor head injury patients
with any one of these findings:

High Risk (for Neurological Intervention)

GCS score < 15 at 2 hrs after injury
Suspected open or depressed skull fracture
Any sign of basal skull fracture*

Vomiting = 2 episodes

Age = 65 years

Medium Risk (for Brain Injury on CT)

6. Amnesia before impact = 30 min
7. Dangerous mechanism ** (pedestrian,
occupant ejected, fall from elevation)

*8igns of Basal Skull Fracture

- hemotympanum, ‘racoon’ eyes, CSF otorrhea/ Rule Not Applicable If:

rhinorrhea, Battle's sign
' g - Non-trauma cases

-GCS <13
** Dangerous Mechanism - Age < 16 years
- Coumadin or bleeding disorder

- pedestrian struck by vehicle - Obwvious open skull fracture

- occupant ejected from motor vehicle
- fall from elevation = 3 feet or 5 stairs




POST CONCUSSION INSTRUCTIONS

® If disposition is for conservative treatment, then ensure that the player
has an escort and are not left alone as they will need serial
monitoring for the initial few hours for deterioration (then should seek

medical attn.)
®* They are NOT to return to play
® Instruct to avoid ETOH/drugs or anything that can alter cognition

® Avoid NSAIDs or aspirin that may increase risk of bleed (and mask

worsening symptoms)
* 2 days of ADLs/symptom limited activity (mental and physical)

® Pt should be seen within 1-2 weeks for follow up



Brain Injury Advice Card (Long Version)

I mportant Points about Mild Brain Injury
You had a mild brain injury or what is sometimes called a concussion. Most people recover quickly
following a mild brain injury. A few people may experience symptoms over a longer period.
There is a small risk of you developing serious complications so you should be watched closely by another
adult for 24 hours after the accident.
Please read the following. It outlines what signs to look for after a brain injury and what you need to do if
you have problems.

Warning Signs
If you show any of these symptoms or signs after your brain injury, or you get worse, go to the nearest hospital,
doctor or call 911 immediately.
Fainting or blacking out, drowsiness, or can't be woken up
A constant severe headache or a headache that gets worse
Vomiting or throwing up more than twice
Cannot remember new events, recognise people or places (increased confusion)
Acting strange, saying things that do not make sense (change in behaviour)
Having a seizure (any jerking of the body or limbs)
Inability to move parts of your body, weakness in arms or legs, or clumsiness
Blurred vision or slurred speech
Being unsteady on your feet or loss of balance
Continual fluid or bleeding from the ear or nose

The First 24-48 Hours After Injury
Warning Signs: You should be observed and return to hospital if you develop any of the above
warning signs.
Rest/Sleeping: Rest (both physical and mental) and avoid strenuous activity for at least 24 hours. It is
alright for you to sleep tonight but you should be checked every four hours by someone to make sure you
are alright.
Driving: Do not drive for at least 24 hours. You should not drive until you feel much better and can
concentrate properly. Talk to your doctor.
Drinking/Drugs: Do not drink alcohol or take sleeping pills or recreational drugs in the next 48 hours. All
of these can make you feel worse. They also make it hard for other people to tell whether the injury is
affecting you or not.
Pain Relief: Use acetaminophen or acetaminophen/codeine for headaches (e.g.. Tylenol).
Sports: Do not return to sports until you have received medical clearance from your health care provider.

See your local doctor if you are not starting to feel better
within a few days of your injury.

- Page 1 - Brain Injury Advice Card (Long Version)







SECOND IMPACT SYNDROME (SIS)

A controversial term first described by Saunders and Harbaugh in 1984, Second
Impact Syndrome (SIS) consists of two events. Typically, it involves an athlete
suffering post-concussive symptoms following a head injury. If, within several weeks,
the athlete returns to play and sustains a second head injury, diffuse cerebral
swelling, brain herniation, and death can occur. SIS can occur with any two events
involving head trauma. While rare, it is devastating in that young, healthy patients

may die within a few minutes.

Thus far, all cases of second impact syndrome have been described in relatively
young patients (age < 20 y). Significant controversy exists over the etiology of this
condition, although it is thought to be secondary to loss of autoregulation of

cerebral blood flow in an already injured brain. It has a very grim prognosis.
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Ontario passed the Rowan’s Law Advisory Committee Act, on June 7, 2016 to
establish the Rowan’s Law Advisory Committee to review the jury
recommendations made as a result of the Coroner’s inquest into the death of
17-year-old high school rugby player Rowan Stringer. The Act required the
Committee to provide advice to the government with respect to head injury
prevention and treatment.

CREATING

The Rowan’s Law Advisory Committee is chaired by Dr. Dan Cass, Vice
President-Medical at St Joseph's Health Centre in Toronto and includes
membership from parents, medical experts, researchers and sport leaders. View
the list of Rowan’s Law Advisory Committee members.

» Ontario Sport, Recreation and
Communities Fund

» After School Program

Under the Legislation, the Committee was required to submit a report to the Download This Report
Minister of Tourism, Culture and Sport by September 9, 2017. The report is

below, and contains 21 recommended actions directed to all organized amateur
sports, both school-based and non-school-based, in Ontario. The Committee’s recommendations are
grouped into five themes: surveillance, prevention, detection, management and awareness.




ROWAN'S LAW

The coroner’s inquest into Rowan’s death resulted in 49 recommendations,

including (but not limited to):

® Increased education and awareness for parents, coaches, athletes, and

teachers surrounding concussion injuries
® Better tools for coaches and trainers to identify concussions

® Concussion policies in place at all school boards and sports associations

across Ontario

® Increased education and training for healthcare professionals to better treat

and manage concussions



SPORTSNOW  LAKERS ~ CLIPPERS ~ DODGERS ~ ANGELS NFL  KINGS  NHL/DUCKS USC  UCLA

Doctor Says Ali's Brain Injuries Due to Boxing

July 16,1987 | From Associated Press

Muhammad Ali suffers frof Parkinson's syndrome bebause of injuries to the brain he sustained during
his 22-year boxing career, his doctor sai
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CHRONIC TRAUMATIC ENCEPHALOPATHY (CTE)

A progressive degenerative disease which afflicts the brain of people who
have suffered repeated concussions and traumatic brain injuries, such as
athletes who take part in contact sports, members of the military and others.
The term encephalopathy derives from Ancient Greek en- "in," kephale "head,"
and patheia "suffering." Chronic traumatic encephalopathy is a condition of
brain damage which persists over a period of years or decades and which is

the result of tfraumatic impacts to the cranium.



RECOVERY OF CONCUSSION

® Depending on the resource, the majority (80-90%) of concussion resolve in a short (7-
10 day) period, some resources state that 80-85% will recover to neurological
baseline within 1-2 weeks

® Others state that most patients with MTBI recover in 48-72 hours, even with detailed
neuropsychological testing, and are headache free within 2-4 weeks of the injury

* Children/adolescents this time frame can be longer (depending on symptoms these can
range from 21-40 days with the average being 24 days) yet 80-90% of children can
usually return to school within 1 week

® Consensus statement on concussion in sport — the 5th international conference on
concussion in sport held in Berlin, October 2016 states that

® Bottom line is very few people tend to have prolonged symptoms and return to their
baseline with no further issues

® Other factors may play a role in recovery, although they need to be studied further



Concussion Recovery Pattern
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2-4 weeks®
(>2 weeks for
adults, >4 for
children/youth)

Follow-up with primary care provider — majority will recover over a
few days to weeks, with education about symptom management.

Time post- concussion

Follow-up required, further assessment may be required if symptoms
are not resolving fully or considered as higher risk for a prolonged
recovery.

Persistent symptoms, interdisciplinary care required




Table 2 Concussion modifiers

Factors

Modifier

Symptoms

Signs

Sequelae
Temporal

Threshold

Age
Comorbidities and
premorbidities

Medication
Behaviour
Sport

Number
Duration (>10 days)
Severity

Prolonged loss of consciousness (LOC) (>1 min),
Amnesia

Concussive convulsions

Frequency—repeated concussions over time
Timing—injuries close together in time
‘Recency’—recent concussion or traumatic brain
injury (TBI)

Repeated concussions occurring with progressively
less impact force or slower recovery after each
successive concussion

Child and adolescent (<18 years old)

Migraine, depression or other mental health
disorders, attention deficit hyperactivity disorder
(ADHD), learning disabilities (LD), sleep disorders

Psychoactive drugs, anticoagulants
Dangerous style of play

High-risk activity, contact and collision sport, high
sporting level

McCrory P, et al. Br J Sports Med 2013;47:250-258. doi:10.1136/bjsports-2013-092313




PERSISTENT CONCUSSION SYMPTOMS (PCS)

The Berlin expert consensus is that use of the term ‘persistent
symptoms’ following Sport Related Concussion should reflect
failure of normal clinical recovery—that is, symptoms that
persist beyond expected time frames (ie, >10—14 days in
adults and >4 weeks in children).



N /

1 SUBTYPES OF PERSISTENT CONCUSSION DISORDERS

N

PHYSIOLOGIC PCD VESTICULO-OCULAR PCD | CERVICOGENIC PCD

Persistent alterations in Dysfunction of the Muscle trauma and
neuronal depolarization, vestibular and oculomotor  inflammation as well as
cell membrane systems dysfunction of cervical

permeability, mitochondrial spine proprioception
function, cellular

metabolism and cerebral
bloodflow




VESTIBULAR-OCULAR REFLEX (VOR)

Vestibulo-ocular Reflex
Compensating eye movement

P

Excitation of extraocular muscles Inhibition of extraocular muscles
on one side on the other side

Lateral rectus
Medial rectus

Oculomator
nucleus (midbrain)

Abducens
nucleus (pons)

Vestibular
nucleus (pons) Detection of rotation as a

result of fluid movement
in canal

Head rotation
V M il

W Excitation

Figure 4. If the head is turned in one direction, the coordination of that movement with the fixation of the eyes on a visual stimulus involves a
circuit that ties the vestibular sense with the eye movement nuclei through the MLF.




VOR AND THE VESTIBULO-OCULAR SYSTEM

This system consists of special sense organs (the retina, semi-circular canals and otolithic organs
and joint mechanoreceptors) with primary processing units that share rich direct, indirect and
reciprocal projections to the spinal cord, ANS, brainstem nuclei, cerebellum, thalamus, basal
ganglia and cerebral cortex. Components of these systems include the vestibulo-ocular reflex
(VOR) which regulates gaze stabilization during head acceleration and the vestibulo-spinal
reflex (VSR) which co-ordinates head, neck and trunk positioning during dynamic body
movements. Dysfunction within components of these neurological subsystems can have adverse
effects on related sub-systems, thereby generating complex symptoms and impairments that are
difficult to localize to one specific neural substrate. Symptoms of dizziness, gait instability,
fogginess, blurred vision and difficulty focusing can arise from dysfunction at multiple levels of

the vestibulo-ocular system, the exact pathophysiology of which remains poorly understood.

The detection of VOD at initial consultation is a significant risk factor for the development of PCS.



VOR TESTS /SCREENING

® Smooth Pursuit (essentially CN testing)
®* VOR Reflex Test (Pt rotates head 20-30* while focusing on thumb)

®* YOR Cancellation (Body & head moving while thumb arms length moving with
the body)

® Saccade Testing ((Eyes moving from target to target)

* Vergence /Convergence (Move thumb from arms length towards nose) -

abnormal if >6cm when see 2 distinct thumbs

(I omit head thrust due to most patients having cervical /neck region pain)



CERVICOGENIC

* A headache of cervical origin

The neck pain precedes or co-exists with the
headache, and is aggravated by specific neck
movements or sustained postures. Several factors

. . . . ) . Weak: 1 v R\ | i .
to aid in differentiating CGHs, include: Cervica Serg” S okt
flexors - ‘ Upper trapezius
: _~levator

® Unilateral pain with a facet ‘lock’ irradiating
from the back of the head

® Evidence of cervical dysfunction presenting
during manual examination

“ Weak:
Rhomboid
Lower trapezius

Tightt ~
Pectorals

®* May occur with trigger point palpation in the

a

head or neck

©Human Kinetics 2010

®* Aggravated by sustained neck positions

®* Normal imaging



- PHYSIOLOGIC VESTIBULO-OCULAR CERVICOGENIC
(VOR) »

Symptoms Headache exacerbated Dizzy, vertigo, nausea, Neck pain, decreased ROM

by physical and cognitive  poor gait

activity Lightheaded and postural
Blurred or double imbalance

Nausea, photophobia, vision, eye strain

phonophobia, dizzy,
fatigue and/or poor
concentration

Physical No focal neurological Impairments on Decreased cervical lordosis and
Exam findings and elevated standardized balance  range of motion, paraspinal and
resting HR and gait testing and sub-occipital muscle tenderness

impaired VOR, fixation, and impaired head-neck position
convergence, sense
horizontal /vertical

saccades
Treadmill Positive Negative Negative
Test
Treatment  Symptom limited activity Vestibular rehab or Manual cervical spine therapy
Options (cognitive /physical) vision therapy program Head-neck proprioception
Sub-symptom threshold Sub-symptom threshold retraining, and exercises for
aerobic exercise aerobic exercise balance and gaze stabilization

Sub-symptom threshold aerobic
exercise



Treatment should be individualised and target-specific medical,
physical and psychosocial factors identified on assessment. There

is preliminary evidence supporting the use of:

® a. an individualised symptom-limited aerobic exercise programme in patients
with persistent post-concussive symptoms associated with autonomic instability or

physical deconditioning, and

® b. a targeted physical therapy programme in patients with cervical spine or

vestibular dysfunction, and

® c. a collaborative approach including cognitive behavioural therapy to deal with

any persistent mood or behavioural issues.



The Rivermead Post Concussion Symptoms Questionnaire

After a head injury or accident some people experience symptoms which can cause worry or
nuisance. We would like to know if you now suffer from any of the symptoms given below.
As many of these symptoms occur normally, we would like you to compare yourself now with
before the accident. For each one, please circle the number closest to your answer.

Not experienced at all
No more of a problem
A mild problem

A moderate problem
A severe problem

Compared with before the accident. do you now (i.e., over the last 24 hours) suffer from:

SYMPTOM EVALUATIONS [Bereee

Feelings of Dizziness

Nausea and/or Vomiting
/MO N I TO R I N G Noise Sensitivity,
easily upset by loud noise ................
Sleep Disturbance
Fatigue, tiring more easily
Being Irritable, easily angered
Feeling Depressed or Tearful ....................
Feeling Frustrated or Impatient................
Forgetfulness, poor memory
Poor Concentration
Taking Longer to Think
Blurred Vision
Light Sensitivity,
Easily upset by bright light
Double Vision ...
Restlessness

PR e
[T SIS ]
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Are you experiencing any other difficulties?

1 0

2. 0]

King NS, Crawford S, Wenden FJ, Moss NE, Wade DT. The Rivermead Post Concussion Symptoms Questionnaire:
a measure of symptoms commonly experienced after head injury and its reliability. Journal of Neurology.
1995;242(9):587-592. @ Springer-Verlag 1995




For more information about |
call 877-646-7991 or visit \M\NW.ImpaCtteSt

PATIENT'S NAME:

POST-CONCUSSION SYMPTOM SCALE

Sym ptoms Date: Date: Date: Date: Date: Date: Date:

Headache
Nausea

Vomiting

Balance Problems

Dizziness (spinning or movement sensation)
Lightheadedness
Fatigue

Trouble falling asleep

Sleeping more than usual

Sleeping less than usual

Drowsiness
Sensitivity to light
Sensitivity to noise
Irritability

Sadness

Nervous/Anxious

Feeling more emotional

Numbness or tingling

Feeling slowed down

Feeling like “in a fog”

Difficulty concentrating

Difficulty remembering

Visual problems
Other

Total




| |HEADACHES [SLEEP | CONCENTRATION [MOOD

Symptoms

Management
Strategies

Can be
migraine,
tension type or
cervicogenic in
nature (may be
constant)

Self-regulated
strategies (ie.
Breathing/min
dfulness, go to
a quiet place,
lie down, get
some fresh air,
etc)

Can add
medications

Mostly manifests as
insomnia or can be
a circadian rhythm
issue. May be

drowsiness as well.

Promote good
sleep hygiene
(same bed/wake
time daily with
naps only if day
time sleepiness and
usually more so in
the acute faze,
fixed bed time
routine, avoid
caffeine within 4-
6hrs of bedtime,
avoid ETOH and
late heavy meals,

dark/cool room,

etc)

Foggy or fatigue
feeling, forgetful,
decreased
processing speed.
Difficulty making
decisions

Encourage shorter
spans (read for
shorter duration and
come back after a
break) and memory
aid devices.
Postpone activities
or assignments that
may require
complete
concentration or
important decisions
until feeling better.

Feelings of anxiety and
depression as well as
increased irritability

Self-regulated strategies
(remove self from
situation if possible,
breathing /mindfulness
exercises, ensure loved
ones are aware and
explain to them your
feelings).




LIFESTYLE STRATEGIES TO MINIMIZE SYMPTOMS

SLEEP: Encourage proper sleep as deprivation can lead
’ro/exacerbc’re most symptoms

REGULAR MEALS: Nutrition can impact recovery. Certain foods or
skipping meals can trigger symptoms

HYDRATION: Dehydration can lead to headaches in some individuals
and caffeine should be avoided

STRESS: Relaxation strategies (yoga, medication, exercise) can aid in
symptom management

EXERCISE: After the initial rest period, exercise can aid in symptom
management as discussed later



Prophylactic Therapy

Note that all therapies utilized for the prophylaxis of post-traumatic headaches are off-label. Prophylactic therapies should
be utilized using a "start-low and go slow” approach. Patients should advised that prophylactic therapies are not a cure and
they may not perceive any benefit for weeks and maximal benefit may take up to 12 weeks to be realized. A therapeutic
trial of a prophylactic therapy should last 12 weeks unless there are intolerable medication side-effects. The only useful way
to evaluate the effectiveness of a prophylactic therapy is review of the patient’s headache and medication calendar. If the
prophylactic therapy is efficacious, it should be continued for a minimum of 3-6+ months and then consideration could be
given to gradually weaning off, if possible

Patients must be advised of realistic goals with regards to prophylactic therapy — the goal is not to “cure” the individual's
headaches; rather, the goal is to try fo decrease the individual's headache frequency and/or headache intensity and/or
headache duration and/or acute medication requirements. Patients should also be advised that there are no “designer”
drugs for headache prophylaxis — all medications utilized were created for other reasons and were subsequently found to
be effective in headache prophylaxis in some, but not all, patients. This will pre-empt unnecessary patient confusion and
non-compliance.

If the headaches are tension-type in nature or unclassifiable, first-line therapy is Amitriptyline or Nortriptyline (starting at 10
mg po ghs and increasing by 10 mg q1-2 weeks as necessary/tolerated to a maximum of 50- (and occasionally up to 100 mg
po ghs). Amitriptyline is more sedating than Nortriptyline so should be utilized if there are concomitant sleep disturbances.
Second-line therapy to consider is Gabapentin (starting at 100-300 mg po ghs and increasing by 100-300 mg g5 days as
necessary/tolerated on a TID schedule to a maximum of approximately 600 mg po TID)

If the headaches are migrainous in nature:

a) First-line therapy would be a Tricyclic Antidepressant (i.e Amitriptyline or Nortriptyline starting at 10 mg po ghs and
increasing by 10 mg g1-2 weeks as necessary/ftolerated to a maximum of 50-100 mg po ghs) or a beta-blocker
(i.e. Nadolol starting at 20 mg po BID and increasing by 20 mg gbdays as necessary/tolerated to 40-80 mg po BID
or Propranolol 20 mg po TID and increasing by 20 mg g5days as necessary/tolerated to a maximum of 80 mg po
TID).

b) Second-line therapy includes Topiramate (starting at 12.5 mg po ghs and increasing by 12.5 mg po ghs gweekly as
necessary/tolerated to a maximum of 100 mg po ghs) or, failing this, Gabapentin (starting at 100-300 mg po ghs and
increasing by 100-300 mg q5 days as necessary/tolerated on a TID schedule to a maximum of approximately 600 mg
po TID).

¢} Third-line therapies would include Verapamil (stating at 40 mg po TID and titrating to 80 mg po TID as necessary/
tolerated), Pizotifen (starting at 0.5 mg po ghs and increasing by 0.5 mg qweekly as necessary/tolerated to 3.0 mg po
ghs) and Flunarizine (starting at 5 mg po ghs and increasing to 10 mg po ghs after 10-14 days).

d) Notably, should trials of a couple oral prophylactic agents prove ineffective, or should oral prophylactic medications be
contraindicated by concomitant medical issues or by significant polypharmacy, consideration could certainly be given
to interventional therapy. Botulinum Toxin Type A (onabotulinum toxin) up to 200 units g3months using a fixed-dose,
follow-the-pain treatment paradigm has proven beneficial in recent phase 3 RCT trals for the prophylaxis of chronic
migraine and is an approved treatment for chronic migraine.

e) Nerve blocks (i.e. occipital nerve blocks) should be restricted to intractable daily post-traumatic headache and should

be discontinued if the repetitive nerve blocks are ineffective after weekly treatment for 4-6 weeks.

The choice of prophylactic therapy depends on comorbid symptoms (i.e., consider Amitriptyline if concomitant insomnia,
a Beta-blocker if concomitant hypertension, Topiramate if concomitant obesity) and contraindications (avoid Beta-blocker/
Calcium-channel blocker if hypotensive, Tricyclic if excessive fatigue, Topiramate if excessive cognitive symptoms,
Flunarizine if depression etc).




Tool 5.1: Management of Persistent Headache in Children Algorithm

Pharmacological Treatment Non-pharmacological

Recommendation 5.4b(iv): Consider
non-pharmacological

¢ Over-the-counter Usage # NSAIDs (example: complementary and/or alternative
NSAIDs* d<15 ibuprofen) or medical therapies for headache
zys/month
*  Acetylsalicylic acid (if acetaminophen
**210

>12 years)*®

doys month ¢ Metochlorpromide or
*  Acetaminophen®* \l/

prochlorperazine

® Triptan class**
(example: almotriptan,
sumatriptan,

rizatriptanetc.)
i Success?

Consider biofeedback, acupuncture,
etc.

Success?

Prophylactic Treatment
Assess triggers, consider
medication that also
treat comorbidities.
Medication (flunarizine,

Monitor
symptoms
and
continue
therapy

Is patient a candidate for
prophylactic treatment?

Refer to
specialist

Prophylactic
Treatment
Amitriptyline
and other
TCAs
Gabapentin/
Pregabalin

Success?

-

beta blockers, TCAs)
Anti-epileptic drugs
(divalproex, topiramate)
Screen for depression

and anxiety

Consider cognitive
behavioural therapy

Success?

Trya
different
first line of
medication

Continue
for 4-6
months,
then

Pharmacological
intervention.
Refer to
specialist

Monitor

symptoms
and
continue
therapy

reassess

or drug of
same class

Success?

Try a com-
bination of
beta blockers
and tricyclics

Adapted from Guidelines for
Concussion/ Mild Traumatic Brain
Injury and Persistent Symptoms
Second Edition For Adults

Success?




EXERCISE AS TREATMENT

® Prolonged rest, especially in athletes, can lead to physical deconditioning,
metabolic disturbances, and secondary symptoms such as fatigue and
reactive depression. There is no scientific evidence that prolonged rest
for more than several weeks in concussed patients is beneficial.
® Benefits of exercise...
® Reconditioning
® Improved mood
® Improved sleep
® Improved energy level

® Decreased stress



Fig-3. Kaplan-Meier survival curves for time to full return to A. sport and B. school/work based on the time

to initiation of aerobic exercise, after adjustment for all covariates including propensity score strata.
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Lawrence DW, Richards D, Comper P, Hutchison MG (2018) Earlier time to aerobic exercise is associated with faster recovery
following acute sport concussion. PLOS ONE 13(4): e0196062. https://doi.org/10.1371/journal.pone.0196062
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196062



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196062

NEUROPSYCHOLOGICAL TESTING

If problems linger, a neuropsychologist can help. A clinical neuropsychologist is a licensed
psychologist with expertise in how behavior and skills are related to brain structures and
systems.

Neuropsychologists have two main roles when it comes to concussions:

Assessment. The first step in determining why symptoms aren’t going away is to review the
patient’s background. May have had previous concussions or the patient may have depression,
anxiety, medication use, sleep disturbance or other factors that can slow recovery or
masquerade as concussion symptoms.

The neuropsychologist conducts a neuropsychological evaluation to assess memory, attention,
reasoning and other cognitive skills. Personality and mood tests can help the neuropsychologist
understand if psychological factors are at work. Results of this evaluation will help identify
ongoing cognitive impairments and specify what abilities have been most affected. Repeat
testing can be useful to document improvement over time.

Treatment. A neuropsychologist will provide psychoeducation, teaching patients about common
concussion symptoms and normal recovery patterns. Even a single session can stop patients from
wrongly attributing normal memory slips or other everyday problems to their concussions, one
research review suggests. For cases in which patients develop an abnormal focus on their
symptoms or other problems, cognitive behavioral therapy can help.



Table. Referring patients for neuropsychological assessment.

Reason for referral

For diagnostic clarification

To establish a baseline, which can be used later to
confirm improvement/change and provide an
evaluation of the efficacy of a particular rehabilitation
plan

To retest the patient to objectively compare current
status to earlier assessment

To determine cognitive strengths and weaknesses to
implement appropriate rehabilitation and cognitive
interventions

To establish a cognitive profile for prognostic
recommendations regarding return to work, return to

school, or the ability to handle functioning at home

Examples of referral questions

- Is this an attentional problem or a memory retrieval
deficit?

« Are there other factors present (e.g., depression)
that could be contributing to the cognitive
presentation?

- Are the patient’s complaints incongruent with the
nature of the injury (i.e., the complaints far exceed
what is expected either in intensity or number)?

+» Does the patient have deficits?
* How severe are the deficits?

« Have the patient’s deficits changed in nature or
severity?

» Does the patient require any rehab?

« How can the rehabilitation best be done and by
whom?

» |Is information needed to educate the professionals
involved and family members so that there is
consistent understanding of the patient’s
presentation?

« Will subtle cognitive deficits have an impact on the
patient’s ability to work?

» Should the patient return to full-time work or
part-time work?

« Can the patient (a student) handle the courses and
course load being considered?

» Does the patient (an elderly person) need an
occupational therapy consultation regarding how to
manage activities of daily livin




Head injuries are on the rise for athletes at all
levels of play. An estimated 4 to 5 million
concussions occur annually, with increases
emerging among middle school athletes.

About ImPACT

Developed by clinical experts who pioneered the field, IMPACT (Immediate Post-Concussion Assessment and
Cognitive Testing) is the most-widely used and most scientifically validated computerized concussion
evaluation system. ImPACT provides trained clinicians with neurocognitive assessment tools and services

Overview

that have been medically accepted as state-of-the-art best practices -- as part of determining safe return to ( ion Si and Symptoms
play decisions.

Through tools such as the ImPACT Concussion Management Model IMPACT addresses the need for an
accurate, medically accepted assessment system that is used as part of an overall concussion management
protocol. This Model builds partnerships with healthcare professionals and athletic trainers to offer training
and resources for affordable concussion management. IMmPACT benefits athletes at all levels of play, from

professional sports teams to students and their parents.

IMPACT has the largest database of clinical research (more than 215 peer reviewed and 145 independent
studies) on concussion management, validating ImPACT's model. Further, ImPACT's comprehensive




Post-Concussion Care Pathway'

Recognized as
a suspected
concussion

(self, coach, trainer,
family member,

teacher, etc)

_

Regular follow-up No
with the primgry'c.are Symptoms
provider, or physician persisting more
with SRpetiEnCay than 2 weeks for
concussion, as needed adults, 4 weeks for
Are symptoms still children/youth®
improving?

Symptoms identified
requiring urgent
neurosurgical/ spine/
neurology consultation

Medical assessment
- exclude need for CT/MRI **

~ family or emergency physician,
pediatrician, nurse practitioner

Diagnosis of concussion
( (

1

Yes, there is a concussion
(Use Clinical Practice Guidelines)*?:

l If symptoms worsen get
immediate medical
re-assessment

No, not a concussion
differential diagnosis)

Follow-up assessment within 1-2 weeks by
primary care provider (focus on management)
- in-person or with telemedicine

Are symptoms improving?

Regular follow-up assessment with primary
care provider or physician with experience in
concussion:

1. Corroboration of diagnosis of concussion/
re-evaluation based on observed symptoms) §

2. |dentify warning signs* for persisting symptoms
(more than 1 warning sign suggests higher risk)

3. Request additional examinations and
consultations as needed

4. Provide further education and reassurance

5. Refer for active rehab/treatment for symptom
management as needed

Does the patient require interdisciplinary
care to manage multiple symptoms? ﬁ

Yes

Improvement of
symptoms and return
to regular activities
with no symptoms

Referral to interdisciplinary management of
persistent symptoms (with medical supervision)
Refer to core clinic functions
1. Individualized regular follow-up and care with more
than 3 healthcare providers

External
referrals as
necessary

§ The diagnosis of concussion is a clinical
diagnosis based on observed symptoms,
mechanism of injury and clinical history.
Symptoms can be physical, cognitive

and social/emotional and all must be
considered when making a diagnosis.

2. Guidance and support on return to regular activities
and return to school, work, sports
3. Follow up with primary care provider

Note: This care could be provided by an interdisciplinary concussion clinic
or by a primary care provider in collaboration with other interdisciplinary

providers (Refer to scopes of practice)

Does the patient still need interdisciplinary
care for symptom management?

Yes — stay in interdisciplinary care &

Physicians, nurse practitioners and
psychologists are able to diag
concussion; however it is important that a
medical assessment be conducted first to

ensure medical stability.

Legend:

Provide education
(written and
verbal), and where

appropriate,
reassurance

welp Patient has risk

factors identified, or is
experiencing persistent
symptoms that aren't
resolving and require
specialized care

Warning sign that, wlp Patient is Research suggests about 15%-20%
while the patient was improving @ o patients will take this pathway
expected to recover, towards R

. . esearch suggests about 30% of
there is some persistence ey patients will take this pathway

of symptoms that may
need specialized care — Research suggests about 55% of
~— patients will take this pathway




RETURN TO SCHOOL/SPORT (RTS)

There are many RTS guidelines but the main premise is that
a player should never return to play while symptomatic. “If
in doubt, sit them out”.

Return to play after mTBI should follow a stepwise process,
proceeding to the next level only if asymptomatic. If any
symptoms occur after mTBI, the person should revert to the
previous asymptomatic level and try to progress again
after 24 hour



Rest & Rehabilitation After a concussion, the athlete should
have physical rest and relative cognitive rest for ~1-2 days
to allow their symptoms to improve. In most cases, after no
more 1-2 days of rest, the athlete should gradually
increase their daily activity level as long as their symptoms
do not worsen. Once the athlete is able to complete their
usual daily activities without concussion-related symptoms,
the second step of the return to play/sport progression can
be started. The athlete should not return to full play /sport
until their concussion-related symptoms have resolved and
the athlete has successfully returned to full school/learning
activities.



Return-to-School Strategy’

Stage
1

Aim

Daily activities
at home that do
not give the
student-athlete
symptoms
School activities

Return to school
part-time

Return to school
full-time

Activity

Typical activities during the day as
long as they do not increase
symptoms (i.e. reading, texting,
screen time). Start at 5-15 minutes
at a time and gradually build up.
Homework, reading or other
cognitive activities outside of the
classroom.

Gradual introduction of schoolwork.

May need to start with a partial
school day or with increased breaks
during the day.

Gradually progress.

Goal of each step
Gradual return to typical activities.

Increase tolerance to cognitive work.

Increase academic activities.

Return to full academic activities and
catch up on missed school work.




Sport-Specific Return-to-Sport 5\1'.ra|\|:\eg1||r1

Stage
1

Aim

Symptom-
limiting activity
Light aerobic
activity
Sport-specific
exercise
Non-contact
training drills
Full contact
practice
Return to sport

Activity

Daily activities that do not provoke
symptoms.

Walking or stationary cycling at slow to
medium pace. No resistance training.
Running or skating drills. No head impact
activities.

Harder training drills, e.g. passing drills.

May start progressive resistance training.

Following medical clearance and
complete return to school.
Normal game play.

Goal of each step

Gradual re-introduction of
work/school activities.
Increase heart rate.

Add movement.

Exercise, coordination and
increased thinking.

Restore confidence and assess
functional skills by coaching staff.




Return to School |

This tool is a guideline for managing a student’s return to school following a concussion and does not
replace medical advice. Timelines and activities may vary by direction of a health care professional.

STAGE 2:

STAGE 1:

Physical & cognitive
rest

» Basic board games,
crafts, talk on phone

+ Activities that do not
increase heart rate or
break a sweat

Limit/Avoid:

+ Computer, TV, texting,
video games, reading

No:

+ School work

+ Sports

+ Work

» Driving until cleared
by a health care
professional

Start with light

cognitive activity:

Gradually increase

cognitive activity up to

30 min. Take frequent

breaks.

Prior activities plus:

» Reading, TV, drawing

» Limited peer contact
and social networking

Contact school to
create Return to School
plan.

No:

+ School attendance
+ Sports

« Work

When light
cognitive activity is
tolerated:

Introduce school work.

Prior activities plus:

« School work as per
Return to School plan

Communicate with

school on student’s

progression.

STAGE 3:

Back to school
part-time
Part-time school
with maximum
accommodations.

Prior activities plus:

» School work at school
as per Return to
School plan

No:

» P.E., physical activity
at lunch/recess,
homework, testing,
sports, assemblies,
field trips

Communicate with

school on student’s

progression.

STAGE 4:

Part-time school

Increase school
time with moderate
accommodations.

Prior activities plus:

« Increase time at school

« Decrease
accommodations

» Homework - up to 30
min./day

« Classroom testing with
adaptations

No:

« P.E., physical activity
at lunch/recess, sports,
standardized testing

Communicate with

school on student’s

progression.

Increase school
work, introduce
homework,

STAGE 5:

Full-time school

Full days at
school, minimal
accommodations.

Prior activities plus:

« Start to eliminate
accommodations

« Increase homework to
60 min./day

« Limit routine testing to
one test per day with
adaptations

No:

« P.E., physical activity
at lunch/recess, sports,
standardized testing

Work up to full
days at school,
minimal learning

accommodations

STAGE 6:

Full-time school

Full days at
school, no learning
accommodations.

« Attend all classes

» All homework

» Full extracurricular
involvement

» All testing

No:

» full participation in P.E.
or sports until Return
to Sport protocol
completed and written
medical clearance
provided

Full academic load

School work only
at school

decrease learning
accommodations

Gradually add cognitive activity

including school work at home

When symptoms start
to improve OR after

resting for 2 days max,

BEGIN STAGE 2

Tolerates 30 min. of
cognitive activity,
introduce school

work at home

Tolerates 60 min. of

school work in two 30

min. intervals,
BEGIN STAGE 3

Tolerates 120 min. of

cognitive activity in

30-45 min. intervals,
BEGIN STAGE 4

Tolerates 240 min. of

cognitive activity in

45-60 min. intervals,
BEGIN STAGE 5

Tolerates school full-
time with no learning
accommodations
BEGIN STAGE 6

Return to School
protocol completed,
focus on
RETURN TO SPORT

Adapted from the Return to Learn protocol by G.F. StronF School Program (Vancouver School Board),

Note: A student is tolerating an activity if symptoms are not exacerbated. Adolescent and Young Adulk Program, G.F. Strong Rehabilitation Centre.
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This tool is a guideline for managing an individual’s return to sport following a concussion and does not
Return to sport ‘ replace medical advice. Timelines and activities may vary by direction of a health care professional.

No sporting Light aerobic Sport-specific Non-contact Full-contact Back in the game
activity exercise exercise drills practice Normal game play
Physical and Walking, swimming, Skating drills (ice Progress to complex Following medical
cognitive rest until stationary cycling. hockey), running drills training drills (e.g. clearance participate

symptoms start to No resistance training. (soccer). passing drills). in normal training
improve OR after : : activities.
i P for 2 d The pace of these No head-impact May start resistance
resting for 2 days max. iviti activities trainin
activities should be at : 8

the point where you
are still able to have a

conversation. Restore confidence;

Exercise, assess functional
Increase heart rate
Recovery

Add movement coordination, skills
cognitive load

Symptoms improve or 2 No new or worsening No new or worsening Symptom-free for Symptom-free for Note: Premature
days rest max? symptoms for 24 hours? symptoms for 24 hours? 24 hours? 24 hours? return to contact
sports (full practice
Yes: Move to stage 2 Yes: Move to stage 3 Yes: Move to stage 4 Yes: Move to stage 5 Yes: Move to stage 6 and game play) may
No: Continue resting No: Return to stage 1 No: Return to stage 2 No: Return to stage 3 No: Return to stage 4 - -
cause a significant
Time & Date completed: Time & Date completed: Time & Date completed: Time & Date completed: Time & Date completed: RIALETS FLELLCAT A

If new or worsening symptoms are experienced at any stage, go back to the previous stage for at
least 24 hours. You many need to move back a stage more than once during the recovery process.

Medical clearance required before moving to stage 5

BOTH TOOLS CAN BE USED IN PARALLEL; HOWEVER, RETURN TO SCHOOL SHOULD BE COMPLETED BEFORE RETURN TO SPORT IS COMPLETED

www.cattonline.com //é ATT  BCINURY s

yresearch.be.ca
ENESS TRAIMNG TOOL
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Be careful
of even
well
intentioned
websites/
resources!!
This is

out of
date as
based off
old Zurich
guidelines

CONCUSSION MANAGEMENT GONGCUSSION MANAGEMENT

Return to Activity Guidelines for Children & Youth Return to School Guidelines for Ghildren & Youth

These guidelines should be followed in discussion with a physician or brain injury clinician. These stages are designed to strike a balance between the importance of returning to school
STEP 1: No Activity and Complete Rest and brain recovery. Work with your school to put these recommendations into place.

« NO physical activity if symptomatic STAGE 1: Brain Rest - NO SCHOOL
Which symptom group are you in: BLUE, PURPLE, or GREEN? + No school for at least one week

+ Lots of cognitive rest (NO TV, video games, texting, reading)
+ When symptom free, move to STAGE 2
*If symploms persist past 2 weeks, move to STAGE 2

Rest for 1 more week Rest for 1 more week Begin STEP 2
after symptom free after symptom free (4 weeks after injury)
l A 4 + Begin gentle activity guided by symptoms (walking, 15 minutes of screen fime twice

DO NOT progress to daily, begin reading). If symptoms worsen, reduce activity.
STEP 3 until symptom free + When symptom free, move to STAGE 3

Begin STEP 2 Begin STEP 2
= . and cleared by a physician *If symptoms persist, stay in this stage for a maximum of 2 weeks and discuss

,L i or bréin '%W clinician moving to STAGE 3 with your physician or brain injury clinician

Take at least 24 hours for Take at least 1 week for Take at least 1 week for
each step as you complete each step as you complete each step as you complete
the rest of the guidelines the rest of the guidelines the rest of the guidelines

* This stage may last for days or months depending on rate of recovery
* Go to bed early and get lots of sleep. Have a quiet retreat space in school
" L L . -y + Academic Modifications:
Gef clearance from a physician or brain injury clinician before beginning STEP 2 + Timetable/attendance: Start by going for one hour, half days or every other day
STEP 2: Light Exercise @ If symptoms return, rest for at least 24 hours] « Curriculum: Attend less stressful classes, no tests, homework in 15 minute blocks
+ NO resistance training or weight lifting and then go back to the previous step up to a maximum of 45 minutes daily
+ 10-15 minutes light exercise, maximum twice a day + Environment: Preferential seating, avoid music class, gym class, cafeteria, taking
e.g., walking, stationary cycling, light jogging, freestyle swimming the bus, carrying heavy books
STEP 3: Individual Sport-Speciﬁc Activity « Activities: Limit screen/TV time into 15 minute blocks for up to 1 hour daily

AL ' - ' + When symptom free, move to STAGE 4
. bedy/head contact d high d stops, hitt baseball with a bat
glr?nthir?arﬁsg ;‘g}iz::; B *If symptoms persist past 4 weeks —» A recovery Individualized Education Plan

+ 20-30 minutes general conditioning, maximum twice a day. (1EF) may be needed
e e Back to full days of school, but can do less than 5 d k if needed
. . . . * Back to full days of school, but can do less than 5 days a week if neede
STEP 4: Spoﬂ-SpECIﬁG Pract‘lce‘mth Team' NO CONTACT + Complete as much homework as possible and a maximum of 1 test per week
+ NO checking, heading the ball, tackling, live scrimmages - When symptom free, move to STAGE 5
« Begin activities with one other teammate and then by the end of this step progress to . !
full team practice, with NO contact. STAGE 5: FuIIy Back to School
e.g., ball drills, shooting/passing drills, or other non-contact activities
+ Begin resistance training and ‘beginner level’ sport-specific skills. Increase skill level over time.

*Gef clearance from a physician or brain injury clinician before beginning STEPS 5 and & SYMPTOMS OF CONCUSSION
STEP 5: Sport-Specific Practice with Team and CONTACT W [T e S S ot or ose

« Participate in normal fraining activities. If no symptoms, you are ready to return to competition! 3? o ) Nal:SBHEle:(rj]zC:(?miling iy ;Dwsggilii;(;?%membemg
anc []
STEP 6: Return to Activity, Sport or Game Play

» Poor balance or coordination + Imitability
Reference: McCrory P, Meeuwisse W, Johnston K et al. Consensus Statement on Concussion in Sport: The 3rd

www.canchild.ca + Dizziness + Sadness
International Conference on concussion in Spart Held in Zurich, Now 2008. Journal of Athleic Training 2008; 44(4)434-448.  © CanChild, McMaster University + Visual problems + Nervousness

* Gradually retum to normal routines including attendance, homework, tests and
extracurricular activities




PREVENTION

* Do helmets or mouthguards prevent
concussion?

Specialized products? (ie. Bauer
Neuroshelld https://neuroshield.ca/ )

Monitoring — helmet sensors (ie.
Shockbox —

http://www.theshockbox.com )

Non-contact sport <13yrs of age
proven to prevent

Neck strengthening/proprioception
work



https://neuroshield.ca/
http://www.theshockbox.com/

CONCERNS

®* Will participation in sport go down — obesity epidemic

*Have to convince some people /kids that they DON'T have

a concussion (there is over-reporting)






CASE #1

1. Who would send this player back to play that game?

2. If he presented to your office in follow up, how would you
go about diagnosing a concussion if you suspect it?

3. What are your instructions to him if you diagnose a
concussion?

4. When would you allow him to return to play?



N /

CASE #2
\

\\ ~ 14 y/o F hockey player
referred from ER for follow
up ?concussion.

On history she reports
spinning/vision issues. No
one injury but was at a
hockey tournament when
symptoms became worse.
No risk factors.

O/E: Neuro, cervical and
VOR testing negative but
Dix-Hallpike + for

nystagmus and What next?
reproduction of symptoms.




N

\

\

She attended chiro
for BPPV exercise
with no
Improvement at f/u
In 2 weeks and
now slight
proptosis of left
eye.

Left Internal
Carotid
Aneurysm

MRI was ordered.

IT ISN'T ALWAYS A CONCUSSION




The top 5 key messages from the 5" International Consensus
Statement on Concussion in Sport

These key messages were developed by the Canadian Concussion Collaborative
(June 2017)

Important note: The selected key messages presented in this document are not an exhaustive list of the new

information found in the 5th International Consensus Statement on Concussion in Sport (McCrory et al. 2017).
These key messages are meant for physicians and other health care professionals already familiar with the 4"

iteration of this consensus statement (Zurich, 2012). The key messages should be read in conjunction with the full
version of the Berlin consensus statement.

1- Prolonged rest until all symptoms resolve is no longer recommended:

After an initial short rest period lasting 24-48 hours, the early introduction of light cognitive and physical activity can
be initiated as long as the activity does not exacerbate symptoms (sub-threshold activities).

2- A gradual return-to-school (cognitive activity) strategy has been detailed:

A 4-step graduated return-to-school strategy has been proposed. It is recommended that children and adolescents
return to full time school activities before they return to sports; however, initiation of physical activity can occur
prior to a complete return to school.

3- Progression through the recovery process should be guided by the symptom exacerbation threshold:

Gradual return to sub-threshold cognitive activities and low risk individual physical activity can progress as long as
they don’t increase symptoms. However, complete symptom resolution should be achieved before participating in
activities placing the individual at risk of concussion (ex: non-contact training drills). Also, the statement emphasises

the importance of respecting a minimum of 24 hours between each step of the return to sport protocol, and
obtaining medical clearance before resuming sport-specific activities that may place the individual at risk of
concussion.

4- The use of baseline testing is not necessary:

The Sport Concussion Assessment Tool 5 (SCATS) is considered useful to help health care professionals assess for
the possible presence of a concussion immediately after an injury, but should not be used as a stand-alone method
to diagnose a concussion. The utility of the SCATS as a screening tool appears to decrease significantly 3-5 days
after injury. SCATS baseline testing is not necessary for interpreting post-injury scores.

In addition, based on current evidence, the widespread routine use of baseline computerized neuropsychological
testing is not recommended in children and adolescents. When these tests are used in the post-injury setting they
should optimally be performed and interpreted by an accredited neuropsychologist.

5- Persistent post-concussive symptoms should be reassessed to identify associated conditions and define an
individualised treatment plan:

The strongest and most consistent predictor of slower recovery from concussion is symptom severity in the initial
few days after injury. The symptom checklist demonstrates clinical utility in tracking recovery. Based on the
evolution of most concussions, the notion of “persistent concussion symptoms” has been re-defined as greater than
2 weeks for adults and greater than 4 weeks for children. When symptoms persist beyond this expected timeframe,
medical re-evaluation should be obtained to develop an individualised treatment plan. Attention should be given to
recognising and managing of the following conditions: autonomic system dysfunction, physical deconditioning,
cervical spine problems, vestibular dysfunction and mood problems. Care of patients with persistent post-
concussive symptoms should optimally be managed in a multi-disciplinary setting by a team of healthcare providers
including a physician with experience in sport related concussions.




Characteristics of
Concussion Clinic

A document of the Canadian Concussion Collaborative (CCC)
First edition, July 2017

WHo SHouLb Use THis GUIDE Quick Concussion Facrs
This guide is designed to help people who have A concussion is a brain injury. It can happen
persistent symptoms of a concussion (symptoms when a blow to the head, face, neck or body
that are not clearly improving after a period of makes the brain suddenly shake or jerk inside
seven to 10 days) find a good concussion clinic. the skull. You can have a concussion and not
Many sport medicine clinics and concussion clinics  lose consciousness. Signs and symptoms of a
offer concussion management and treatment. concussion include:

Before you choose one, be sure that care is pro- « Headache «  Blurred vision

vided by licensed health care practitioners and Neck pain » Nausea or vomiting

ask the questions described in this document. * Dizziness » Sensitivity to light or

Irritabili noise
The answers to these questions will tell you y

whether the clinic provides good concussion care:  After a medical evaluation, most concussions
will heal gradually with an initial period of

+ “Yes" to questions 1 to 3 means they are likely mental and physical rest, followed by gradual
providing up-to-date concussion care. return to mental and physical activity. If the
“No" to any question means that the clinic does symptoms of a concussion do not clearly
not follow best practices. They should make it improve within 7 to 10 days, a personalized

clear that their approach is not supported by concussion care plan should be developed.
current guidelines.

QuesTions To Ask A Concussion CLINIC
Does the clinic have a medical doctor?

The treatment of patients with persistent concussion symptoms may involve many health care
professionals, but a physician should ideally do the initial assessment of patients and should
direct patient care and provide final medical clearance to return to sport, school and work-
related activities. Clinics offering concussion care should have timely access to physicians
with training and experience in concussion. These physicians should be identified by name.

WARNING! Proceed to an emergency department if any of the RED FLAGS
listed in the “Concussion Recognition Tool” (CRT5) are observed:
Neck pain or tenderness * Loss of consciousness
Double vision » Deteriorating conscious state
Weakness or tingling/burning in arms or legs  + Vomiting
Severe or increasing headache » Increasing restlessness, agitation
Seizure or convulsion or combativeness




_— ——— |
QuesTions To Ask A Concussion CLINIC

Does the clinic have a team of licensed health care professionals?

In addition to a medical doctor, a team approach is helpful to evaluate and manage
concussions more effectively. A good clinic has access to licenced professionals
from several health care disciplines, either on-site or by referral. If needed, these
professionals help provide mental and physical evaluation, education, rehabilitation
and advice about getting back to work, school and sport. They provide complemen-
tary expertise from their health care disciplines and should work with the medical
doctor to design a personalised treatment plan. The professional teams present at
these clinics may include: athletic therapists, chiropractors, neuropsychologists,
nurses, occupational therapists and physiotherapists.

Does the clinic follow the most up-to-date standards of care for managing
a concussion?

Recommended standards of care are updated every few years by groups of
experts in documents like the “International Consensus Statement on Concussion
in Sport.” The clinic should follow the most up-to-date standards to ensure good (
concussion care.

What tools, tests and recommendations is the clinic using?

The clinic should be using the tests recommended in the most current
“International Consensus Statement on Concussion in Sport.” The clinic
should perform tests to evaluate many different components including
patient symptoms, mental functions, balance, cervical spine, mood,
response to exercise and neurological (brain) functions.

The use of pre-season (baseline) neuropsychological testing, including
baseline computerized neurocognitive testing, is not recommended in children and adolescents.

Concussion clinics and health care providers that are advertising “certification” for concussion
management isn't a guarantee of proper concussion care. Private certification is an unregulated
practice and is not endorsed by the Canadian Concussion Collaborative. To identify a good
concussion clinic, ask the four questions described in this document!

oncussion
‘ : vdia

Visit the CASEM website
for additional concussion
tools and resources.

© This document may be freely copied in its current form for distribution to individuals and organizations. Any reproduction
in a digital form requires approval by the Canadian Concussion Collaborative. It should not be altered, rebranded or sold for
commercial gain.







\ % Canadian Academy of Sport

O ¢; and Exercise Medicine

CASEM IS A GREAT RESOURCE WITH LOTS OF FREE
INFORMATION

HTTP://CASEM-ACMSE.ORG /CONCUSSION-RELATED-
POSITION-STATEMENTS-TOOLS /

MY HANDOUTS COME FROM BC AS THEY HAVE GREAT
RESOURCES AS WELL (SEE SHEETS ON TABLES)...

IF INTERESTED ONTARIO NEURTRAUMA FOUNDATION IS
ALSO HAS GREAT MANAGEMENT STRATEGIES AND
GUIDELINES BASED ON BERLIN 2016 CONSENSUS
GUIDELINES



http://casem-acmse.org/concussion-related-position-statements-tools/
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