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Head Trauma

* Common in multi system trauma
* 50% of trauma deaths related to head injury

* Major drain on health resources
— Initially, rehab and long term care

* Improving outcomes over the last 20-30 years

* Significant impact on youth of society

* Very little serious head injury comes from

contact sport $
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Classification of Primary Injury

Skull fracture
* Concussion

* Contusion

* Intracranial Haematoma
* Diffuse Axonal Injury

* Penetrating Injury
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Base of Skull Fracture

Racoon Eyes
Battleaxe sign

We Love CT — but does it harm?




Chalice Guidelines for CT in Kids

Witnessed unconsciousness >5 minutes

Amnesia >5 minutes

Abnormal drowsiness

Three or more discrete episodes of vomiting

Clinical suspicion of nonaccidental injury

Post-traumatic seizure in the absence of history of epilepsy
GCS score <14 in a child, GCS score <15 in infants in the hospital
emergency department setting

Suspicion of open/depressed skull fracture or tense fontanelle
Clinical evidence of base of skull fracture

Focal neurological deficit

Bruise, swelling or laceration >5 cm in infants

High impact head trauma Dunning et al 2006
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Concussion

3000 hospital admission per year

Only 20% of concussion are reported

Even less seek medical care (1 in 4- only if
symptoms persist)

Estimated 10 times number reported

AFL 7-8 concussions per team per season

NRL 7% concussion rate

Increased awareness —esp US Football

— Australia lot less head impact sports

Australia leading research and implementation %

Rushworth 2012 Brain Injury Australia -

You have just got concussion

No real medical intervention — Just rest
Growing awareness of long term damage

3 or more concussions result in long term
damage

Kids with concussion more at risk than adults
— Evidence limited
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You have just got concussion

Repeated damage with less force
* Increased risk

— Depression and other mental health ilinesses
— Cognitive impairment/Headache/Memory loss
— Chronic Traumatic Encephalopathy (CTE)

— Dementia — controversial evidence

>
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To Headgear or not to Headgear
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Headgear

* No evidence that reduces rates of
concussion***

\¢
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How could we forget!!!!

Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials

Gordon C S Smith, Jill P Pell

BM]J VOLUME 327 20-27 DECEMBER 2003  bmj.com
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Headgear

* No evidence that reduces rates of concussion***
* Worry that kids change their playing style and
therefore have more impacts
— Evidence is poor and has been challenged
* Can prevent more serious injuries or other minor
injuries —lacerations, cauliflower ears
* Pretty rare event serious HI
— 9 events in 33 years - AFL rinch & meintosh(2012)
* AFL/NRL has a no head gear policy for concussion

>
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Rules Rules and More Rules

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

* Needs medical clearance to $
play - coaches have no role «mi»




Serious Head Injury

* Rare from contact sports

* Airway with C-spine precautions
* Breathing

¢ Circulation

* Disability

* Limited movement of patient

* Get Help — Call Ambulance

14
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Concussion Assessment

CRT6" @M * Anyone can use

Concussion Recognition Tool
o Help Identify Concussion in Children, Adolesconts and Adults

assessment

Sport Concussion Assessment Tool
For Children Ages 8 to 12 Years assessment

™ * Health Professionals
SCAT6™ e

. ™ * Health Professionals
child SCAT6 Only —Kids 8-12 years

>
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CRT6" @

Concussion Recognition Tool
To Help Identify Concussion in Children, Adolescents and Adults

Pocket CONCUSSION
RECOGNITION TOOL @

To help identify concussion in children, youth and adults

Bl rirn B 020 @ FEI
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Concussion Assessment

* Recognize & Remove

* Be Conservative

* Assess off the field

* Ignore the game, parents, coach
* Advocate for the patient

\¢
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Management guidelines for
Suspected Concussion

Presence of any concussion symptoms
or signs (e.g. stunned, confusion,

memory problems, balance problems,
headache, dizziness, not feeling right)

|

YES o4
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Step 1 - Visible Clues

1. Visible clues of suspected concussion
Any one or more of the following visual clues can indicate a possible concussion:

Loss of consciousness or responsiveness

Lying motionless on ground / Slow to get up

Unsteady on feet / Balance problems or falling over / Incoordination
Grabbing / Clutching of head

Dazed, blank or vacant look

Confused / Not aware of plays or events

Pocket CONCUSSION
rstimonioo. @D

B 8o @ FE1
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Step 2 — Clinical Signs

2. Signs and symptoms of suspected concussion
Presence of any one or more of the following signs & symptoms may suggest
a concussion:

* Loss of consciousness  ® Headache * Seizure or convulsion
 Dizziness o Balance problems  Confusion

* Nausea or vomiting o Feeling slowed down * Drowsiness
 “Pressure in head” * More emotional * Blurred vision

o [rritability o Sensitivity to light  Sadness

* Amnesia o Fatigue or low energy * Feeling like “in a fog”

© Nervous or anxious © Neck Pain  “Don’t feel right”

o Sensitivity to noise o Difficulty remembering o Difficulty concentrating

B oo B 000 @ FE1
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Step 3 - Memory Function

3. Memory function
Failure to answer any of these questions correctly may suggest a concussion.

“What venue are we at today?”

“Which half is it now?”

“Who scored last in this game?”

“What team did you play last week / game?”
“Did your team win the last game?”

Pocket CONCUSSION
Rec aD %
-
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Remove Player

Any athlete with a suspected concussion should be IMMEDIATELY
REMOVED FROM PLAY, and should not be returned to activity until
they are assessed medically. Athletes with a suspected concussion
should not be left alone and should not drive a motor vehicle.

* If continues to play, then more likely to suffer second
injury
* More likely to suffer life threatening head injury
* Recommend to see medical professional for
assessment and return to play guidance
¢ Some centres mandated sign off RTP s
-
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For health professionals only

CAT6"

child SCAT6™

Sport Concussion Assessment Tool
For Children Ages 8 to 12 Years

shortcutting
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Potential Signs of Concussion

Potential signs of concussion?

If any of the following signs are observed after a direct or indirect blow to the
head, the athlete should stop participation, be evaluated by a medical profes-
sional and should not be permitted to return to sport the same day if a
concussion is suspected.

Any loss of consciousness? Y N
“If so, how long?”
Balance or motor incoordination (stumbles, slow/laboured movements, etc.)? Y N

<
=z

Disorientation or confusion (inability to respond appropriately to questions)?
Loss of memory: 4 N
“If so, how long?”

“Before or after the injury?"

Blank or vacant look: Y N
Visible facial injury in combination with any of the above: ¥ N

\¢
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Glasgow Coma Scale

n Glasgow coma scale (GCS)

Best eye response (E)

No eye opening

Eye opening in response to pain
Eye opening to speech

Eyes opening spontaneously

W=

Best verbal response (V)
No verbal response
Incomprehensible sounds
Inappropriate words
Confused

o s W -

Oriented

Best motor response (M)
No motor response
Extension to pain
Abnormal flexion to pain
Flexion/Withdrawal to pain
Localizes to pain

Obeys commands

o nswN =

Glasgow Coma score (E +V + M) of 15

GS should be recorded for all athletes in case of subsequent deterioration.

>
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Issues with GCS

Subjective Glasgow Coma Scale

2

Eve Opening
. Eyes open spontaneously
Preverbal kids Eres onen oy vertel et
Eyes open only with painful stimuli
e

hnwe

Inconsistent G
Verbal Response
H 3 Disorented and converses
Difficult to remember Inaporopriste words

Lnwan

Done on the run

. Obeys verbal commands
Response to painful stimull (UE)
Needs to be done in 00 5ol
) craw fom pain
series Extensor posturing

Complicated S —
From Teasdale G, Jennett B: Acta Neurochirurg 34:45, 1974 :

howan
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Maddocks Score

Maddocks Score®
“I am going to ask you a few questions, please listen carefully and give your best effort.
Modified Maddocks questions (1 point for each correct answer)

At what venue are we at today? 0 1
Which half is it now? o 1
Who scored last i this match? [ 1
What team did you play last week/game? o 1
Did your team win the last game? 0 1
Maddocks score of5

Notes: Mechanism of Injury (“tell me what happened"?)

\¢
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Collect Pt History

BACKGROUND

Name: Date
Examiner.

Sport/team/school Date/time of injury:

Age: Gender. M F
Years of education completed:

Dominant hand: fight | left | neither

How many concussions do you think you have had in the past?
When was the most recent concussion?

How long was your recovery from the most recent concussion?

Have you ever been hospitalized or had medical imaging done for Y | N
ahead injury?

Have you ever been diagnosed with headaches or migraines? YN
Do you have a learning disabilty, dyslexia, ADD/ADHD? YN
Have you ever been diagnosed with depression, anxiety YN
or other psychiatric disorder?

Has anyone in your family ever been diagnosed with YN
any of these problems?

Ave you on any medications? If e, please lst YN

SCAT3 to be done in resting state. Best done 10 or more minutes post excercise.

\¢
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STEP 2: SYMPTOM EVALUATION

PlesseCheck: L Baseine L Postinury

Clinical
Assessment

\¢
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STEP 3: COGNITIVE SCREENING

dardised A of C ion (SAC)*

ORIENTATION

What month is it? 0
What is the date today? 0 1
What s the day of the week? 0 1
Whatyearis it? 0 1
Whattime is it right now? (within 1 hour) 0 1
Orientation score
-
IMMEDIATE MEMORY
The Memory can be using the

traditional 5-word per trial list or optionally using 10-words per trial
to minimise any ceiling effect. Al 3 trials must be administered irre-
spective of the number correct on the first trial. Administer at the rate
of one word per second

for this test.

1am going to test your memory. I will read you a list of words and when | am done, repeat
back as many words as you can remember, in any order. For Trials 2 & 3: 1 am going to repeat
the same list again. Repeat back as many words as you can remember in any order, even if
you said the word before.

Score (of 5)
List Alternate 5 word lists

Trial 1 Trial2 Trial 3
A Finger  Penny  Blanket  Lemon lInsect
B Candle  Paper  Sugar Sandwich Wagon
C  Baby  Monkey Perfume Sunset  lron

D Ebow  Apple  Capet  Saddle  Bubble

E  Jacket  Awow  Pepper  Cotton  Movie
F Dollar  Honey  Mimor  Saddle  Anchor
Immediate Memory Score of15

Time that last trial was completed

\¢
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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

Iam going to read a string of numbers and when | am done, you repeat them back to me
in reverse order of how I read them to you. For example, if 1 say 7-1-9, you would say 9-1-7.

Concentration Number Lists (circle one)

ListA ListB ListC
493 526 142 2 N 0
6-2-9 415 6-5-8 Y N 1
3-8-1-4 17-9-5 6-8-3-1 W N 0
3279 4968 3481 W N 1
62971 48-527 49153 Y N 0
15286 61843 68251 Y N 1
7184-62 831964 376-51-9 Y N 0
53-91-4-8 724856 926514 Y N 1
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MONTHS IN REVERSE ORDER

So you'll say December, November. Go ahead.
Dec- Nov-Oct - Sept - Aug - Jul - Jun - May - Apr - Mar - Feb - Jan
Months Score

Concentration Total Score (Digits + Months)

Now tell me the months of the year in reverse order. Start with the last month and go backward.

of 1

of 5

\¢
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STEP 4: NEUROLOGICAL SCREEN

See the instruction sheet (page 7) for details of
test administration and scoring of the tests.

Can the patient read aloud (e.g. symptom check- v
list) and follow instructions without difficulty?

Does the patient have a full range of pain- v
free PASSIVE cervical spine movement?

Without moving their head or neck, can the patient look v
side-to-side and up-and-down without double vision?

Can the patient perform the finger nose v
coordination test normally?

Can the patient perform tandem gait normally? 8

\¢
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Neck Examination:

Findings:

Neck Assessment SCAT3

**** Canadian C-Spine Rule or Nexus Rule

Range of motion Tenderness  Upper and lower limb sensation &strength

14
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BALANCE EXAMINATION

Which foot was tested
(i.e. which is the non-dominant foot)

Testing surface (hard floor, field, etc.)

Modified Balance Error Scoring System (mBESS) testing®

O Left
ORight

Balance Examination 20 secs

Footwear (shoes, barefoot, braces, tape, etc.)

Condition

Double leg stance

Single leg stance (non-dominant foot)

Tandem stance (non-dominant foot at the back)

Total Errors

Errors

of 10

of 10

of 10

of 30

\¢
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Balance testing - types of errors
1. Hands lifted off iliac crest

2. Opening eyes

3. Step, stumble, or fall

4. Moving hip into > 30 degrees abduction

5. Lifting forefoot or heel

6. Remaining out of test position > 5 sec

>
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Balance Examination
BALANCE EXAMINATION

Modified Balance Error Scoring System (mBESS) testing®

Which foot was tested O Left
(i.e. which is the non-dominant foot) ORight

Testing surface (hard floor, field, etc.)

Footwear (shoes, barefoot, braces, tape, etc.)

Condition Errors
Double leg stance

Single leg stance (non-dominant foot)

Tandem stance (non-dominant foot at the back)

Total Errors

of 10

of 10

of 10

of 30

\¢
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Can you remember the list of words?

STEP 5: DELAYED RECALL:

The delayed recall should be performed after 5 minutes have
elapsed since the end of the Immediate Recall section. Score 1
pt. for each correct response.

Do you remember that list of words I read a few times earlier? Tell me as many words
from the list as you can remember in any order.

Time Started
( d eact recalled. Total quals number of words recalled.
Total number of words recalled accurately: of 5 | or of 10

\¢
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INSTRUCTIONS

Desyedrecat
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Scoring Symptoms
m

STEP 6: DECISION

Dato & time of assessment:
" o thei njury, usual sef?

Domain

O¥es ONo DUnsure O Not Applicable

ife-testing,has the atblete improved?
O¥es ONo DUnsure O Not Applicable

of1s of15 of 15

Immediate memory 1amaph i
of30 of30 of30 2 ey
administered or supervised the administration of this SCATS.
Concentration o1 ) Signeture:
Normal Normal -
W eaan Abrormal  Abrormal  Abnormal Harae;
Title:
Balance errors (o 30)
(if applicable):
ofs ofs ofs
Delayed Recall iy by o Dt

>
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SCORING ON THE SCATS5 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.

\¢
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Graduated Return to Sport Strategy

Exercise step

Symptom-
limited activity

N

. Light aerobic
exercise

w

. Sport-specific
exercise

4. Non-contact
training drills

2

. Full contact
practice

o

. Return to
play/sport

Functional exercise
at each step

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

Goal of each step
Gradual reintroduc-
tion of work/school
activities.

Increase heart rate.

Add movement.

Exercise, coor-
dination, and

p resistan
training.

Following medical clear-
ance, participate in normal
training activities

thinking

Restore confi-
dence and assess
functional skills by

coaching staff.

Normal game play.
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Graduated

Mental Activity

Daily activities
thatdo

not give

the athlete
symptoms

2. School
activities

-

Return to
school
part-time

g

Return to
school
full-time

Return to School Strategy

‘may need to miss a few days of school after a concussion’

Activity at each step

Typical activities that the athlete
does during the day as long as
they do not increase symptoms
(e.g. reading, texting, screen
time). Start with 5-15 minutes at
a time and gradually build up.

Homework, reading or other
cogpnitive activities outside of
the classroom.

Gradual introduction of school-
work. May need to start with

a partial school day or with
increased breaks during the day.

Gradually progress school
activities until a full day can be
tolerated.

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 work

A
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Take Home Messages

Concussion is a serious long term issue

Use standardised tools to assess concussion

Be conservative in your approach

If in doubt — sit out
Advocate for your patient

\¢
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