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Learning Objectives 
At the completion of this session, the participant 

will be able to: 

 

• Discuss the prevalence and common causes of concussions 

• Describe the term "concussion" using the basic related 

anatomy and physiology 

• Summarize the key assessments (including the SCAT2 - 

Sport Concussion Assessment Tool 2) and treatments that 

can be performed by trainers, coaches, parents, and 

responding paramedics  

• Explain both the short-term and long-term consequences of 

concussions  

• Support the recommendations for appropriate return to 

activities (sports, work, school, etc.) following a concussion 

injury.  
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Case # 1 

• Justin, a 12y.o. male – working to master 

skateboarding  tricks 

• Falls off board while attempting to jump a curb 

and flies forward into brick wall of school – 

head first – No Helmet. 

• Immediate LOC “fell like a rag doll” 

• Suffered Tonic/Clonic seizure X 30 sec. 
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Case # 2 

• Adam  23 y.o. London Knights defenseman 

• Slammed hard into boards behind net 

• Maybe had a stick to his shoulder or neck 

• Stumbled but recovered his balance 

• Continued to skate in the end zone – shaking his 

head and coasting bent forward with his stick 

across his knees 

• Adam skates to bench 
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Case # 3 

• Marla, 47y.o. mother of two 

• At Western Fair with teenage daughters on the 

new coaster. 

• Hit the side of her head against the cars seat 

as it whipped around a hairpin turn at the base 

of a large vertical drop. 

• She stumbles off the ride and complains of 

vertigo (dizziness) and nausea – no vomiting 
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Concussion 

Aggression 

competitive 
“Cussy” 

“Dinged” 

Just part of the game 

Punch drunk Bruise to the brain 

Groggy 

“He got his bell rung” 

Cultural Change 

Foggy 

Blacked out 

“get lit up” 

Hidden Danger 

Behavioural Change 

Downplayed 

“Getting the Cobwebs out” 
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The 3rd International Conference on  

Concussion in Sport 

Zurich Nov 2008 

• “Concussion is defined as a complex 

pathophysiological process affecting the brain, 

induced by traumatic biomechanical forces. 

Several common features that incorporate 

clinical, pathologic and biomechanical injury 

constructs that may be utilized in defining the 

nature of a concussive head injury include…” 

 
Aubry et al. 2002 
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Some Quick Anatomy – The Brain 

• Major divisions of the brain: 

• Cerebrum/Cortex divided into 4 general lobes: 

• Frontal, parietal, temporal, occipital 

• Cerebellum 

• Brainstem 
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Some Quick Anatomy – The Brain 

• Brain (and spinal cord) 

suspended in 

cerebrospinal fluid 

(CSF) 

• Provides a fluid 

pathway for delivery of 

substances to and from 

the brain 

• Provides a buffer 

during trauma 
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Adult & Paediatric Concussions in ED 
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Adults by Mechanism of Injury 
January 2006 – December 2010 
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Paediatrics by Mechanism of Injury 
January 2006 – December 2010 
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Adults “Struck by Person or Thing” Breakdown 
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Paediatric “Struck by Person or Thing” Breakdown 
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So How Does a Concussion 

Happen? 

• Acceleration-deceleration of the head/brain 

• Injury may distort and stretch blood vessels, 

brain cells and affect their functioning 

• Coup vs. contrecoup 
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So How Does a Concussion 

Happen? 

• Direct Injury 

• Head strikes an object or its motion is stopped 

by an object 

• Indirect Injury 

• Brain moved rigorously in the skull 

• Shear and strain injuries when one part of brain 

slides past another 
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“When the damage is done, the 

damage is done…” 

Primary prevention 

Secondary prevention 
 

http://www.lhsc.on.ca/bhp


www.lhsc.on.ca/bhp Concussions 

Coach’s Assessment 

• Is the player conscious? 

• Is the player alert? 

• Is the player oriented to person, place and 

time? 

• Where does it hurt?  

• Anything else bothering you? Other injuries? 

 

•Pocket version of SCAT 2 (Sport 

Concussion Assessment Tool)  
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Pocket SCAT2 

• Pocket assessment tool 

• Three basic assessment categories: 

• Symptoms 

• Recent memory 

• Balance testing 

• Highly sensitive in screening for concussion 
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http://www.thinkfirst.ca/documents/Pocket_SCAT2.pdf 
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Coach’s Treatment 

• Do not move player if: 

• Loss of consciousness 

or suspected other 

injuries 

• Otherwise: 

• Immediately remove 

from play 

• Quiet room 

• Supervision 

• Urgent medical 

assessment 
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Paramedic Assessment 

• Most important to adhere to general trauma 

principles  

• Primary Survey 

• ABCDE 

• Secondary Survey 

• Thorough head to toe examination 

 

• Assume cervical spine injury 
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Paramedic Assessment 

• Detailed scene history 

from coaches, 

spectators, and other 

players 

• Mechanism, 

equipment, loss of 

consciousness, 

seizures, vomiting? 
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Paramedic Assessment 

• Thorough examination of the head & neck 

• Pupil size/reactivity, visual acuity, 

hemorrhage of conjunctiva, contusions, 

lacerations, evidence of fractures, 

penetrating injury 

• C-spine tenderness, neurological deficits 

http://www.lhsc.on.ca/bhp
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Paramedic Treatment 

• Immediately stabilize neck for further 

assessment 

• If you suspect a more serious head injury 

(seizure, LOC, suspected skull #, amnesia) – 

maintain c-spine precautions 

• Frequent communication – assess for changes 

in level of consciousness 

• Antiemetic 

• Elevate head of stretcher 
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Pocket SCAT2 
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Seizures 

• Acute symptomatic events and not 

epilepsy 

• Occur in <5% of mild-moderate TBI 

• Half occur in first 24 hrs, one-quarter in 

first hour 

• Anticonvulsants may be used but do not 

prevent post-traumatic epilepsy 
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Long Term Morbidity 

• Prognosis for complete recovery is good 

• Important to get assessment and proper 

treatment early 

• Prevent additional injuries by taking players 

out of the game until recovery complete 
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Post-concussion Syndrome 

• Common after traumatic brain injury 

• 30-80% of patients will get some form 

• Symptom complex of headaches, dizziness, 

mood changes, and cognitive impairment 

• Develops within the first few days and 

generally resolves by a few months 

• 10% have chronic symptoms past one year 

http://www.lhsc.on.ca/bhp
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Post-traumatic Headaches 

• Headaches occur in 

up to 75% of patients 

following mild TBI 

• Onset should be 

within 7 days of injury 

but some suggest up 

to 3 months 

• Migraine and tension 

type predominate 
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Post-traumatic Epilepsy 

• 2 fold increase in the risk of epilepsy in the 

first five years after injury 

• Seizures in the first week after injury are 

symptomatic and not epilepsy 

• Prophylactic treatment with anticonvulsants 

does not prevent occurrence and not indicated 

http://www.lhsc.on.ca/bhp
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Post-traumatic Vertigo 

• Substantial contributor to disability after mild 

TBI 

• Trauma may cause direct injury to vestibular 

structures, vertebral arteries, underlying brain 

tissue 

• Symptoms are somewhat more refractory than 

non-traumatic vertigo 
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Psychological/Cognitive Symptoms 

• Over 50% of patients report 

personality change, irritability, 

anxiety, and depression after 

mild TBI 

• Also impaired memory and 

concentration 

• Fatigue and insomnia also 

reported 
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Cumulative Neuropsychiatric 

Impairment 

• Some evidence that repeated concussions can 

cause permanent injury 

• Behaviour, personality, mood, and suicidality 

• Parkinsonism, gait abnormalities 

• Chronic traumatic encephalopathy observed in 

ex-NFL players (dementia/Alzheimers) 
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Return To Play (or Activity) Guidelines 

Step 1: No Activity        REST = ABSOLUTE REST 

• Complete Physical and Cognitive Rest 

• No school, no work, no activity of any kind 

• No computer, no video games, no cell phone, no TV 

• No playing, no exercise, no reading, no homework 

 

Step 2: Light Aerobic Exercise 

• Includes walking or stationary cycling 

• Light reading, games, computer, and cell phone 

• Visits from family and friends 

 

Step 3: Mild Exercise/Sport Specific  Activity 

• Includes skating in hockey or running in soccer 

• No body contact or jarring motions, add light 

homework 

• Visit school to see friends and teachers 

 

Step 4: Moderate Exercise/Drills Non-contact 

• Includes more vigorous activity 

• Sport Drills and practice with teammates 

• Try a half day at school 

 

Step 5: Regular Activity/Drills with Body Contact 

• Resume all sport drills and PE Class – No Game play 

• Resume all activities, clubs, friends 

• Full day at school 

 

Step 6:  Game Play 

How Long?  

• Until all symptoms  are gone for at least 24 hrs. 

• Use open ended questions and language your child understands 

 

 

How Long?  

• Short periods of activity for 10 – 15 minutes 

• Remain with the child and observe for signs and symptoms 

• Symptoms may occur immediately or come on insidiously – 

always wait a full 24 hrs. 

• Symptoms? Go back to Step 1. 

• No Symptoms? Proceed to Step 3. 

 

How Long? 

• Longer periods of activity for 20 – 30 minutes 

• Ask the right questions 

• Always wait a full 24 hrs. 

• Symptoms? Go back to Step 2. 

• No Symptoms? Proceed to Step 4 

 

How Long? 

• Extend the time period as the child tolerates 

• The time to progress from non-contact to contact varies 

• Proceed to step 5 only after getting medical clearance 

• Symptoms? Go back to Step 3. 

• No Symptoms?  Visit Doctor, Proceed to Step 5. 

 

How Long? 

• Play it by ear 

• Keep probing with the right questions 

• Continue to observe for symptoms 

• Symptoms? Go back to Step 4. 

• No Symptoms? Proceed to Step 6. 
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Step 1 

No Activity 

• Complete Physical and Cognitive Rest 

• No school, no work, no activity of any kind 

• No computer, no video games, no cell phone, no TV 

• No playing, no exercise, no reading, no homework 

• ** REST = ABSOLUTE REST 

How Long 

• Until all symptoms  are gone for at least 24 hrs. 

• Use open ended questions and language your child 
understands 

• Goal:  Recovery. 
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Step 2 

Light Aerobic Exercise 

• Includes walking or stationary cycling 

• Light reading, games, computer, and cell phone 

• Visits from family and friends 

How Long 

• Short periods of activity for 10 – 15 minutes 

• Remain with the individual and observe for signs and symptoms 

• Symptoms may occur immediately or come on insidiously – 
always wait a full 24 hrs. 

• Symptoms?  Go back to Step 1. 

• No Symptoms?  Proceed to Step 3. 

• Goal: Increase heart rate.  No resistance training. 
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Step 3 

Mild Exercise/Sport Specific  Activity 

• Includes skating in hockey or running in soccer 

• No body contact or jarring motions, add light homework 

• Outside visits to work or school – socializing important 

How Long 

• Longer periods of activity for 20 – 30 minutes 

• Continue with right questions 

• Always wait a full 24 hrs. 

• Symptoms? Go back to Step 2. 

• No Symptoms? Proceed to Step 4. 

• Goal: Add movement 
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Step 4 

Moderate Exercise/Drills Non-contact 

• Includes more vigorous activity 

• Sport Drills and practice with teammates 

• Try a half day at school/work 

How Long 

• Extend the time period as the person tolerates 

• The time to progress from non-contact to contact varies 

• Proceed to step 5 only after getting medical clearance 

• Symptoms? Go back to Step 3. 

• No Symptoms?  Visit Doctor, Proceed to Step 5. 

• Goal:  Exercise, coordination, and  cognitive load.  May start 
progressive resistance training. 
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Step 5 

Regular Activity/Drills with Body Contact 

• Resume all sport drills and PE Class – No Game play 

• Resume all activities, clubs, friends 

• Full day at school or work 

How Long 

• Play it by ear 

• Keep probing with the right questions 

• Continue to observe for symptoms 

• Symptoms? Go back to Step 4. 

• No Symptoms? Proceed to Step 6.  

• Goal: Restore confidence and assess functional skills by 
coaching staff   Game Play 

http://www.lhsc.on.ca/bhp


www.lhsc.on.ca/bhp Concussions 

Step 6 
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A Word About The Guidelines 

• They are guidelines only – not cast in stone 

• They do not replace the advice of a physician 

• Each Individual will pass through the steps at 

their own pace 

Professional vs. Amateur Sports 

• Immediate and ongoing physician assessment 

• Direct coach and physician communication 

• Dealing with parents 

• Remind them of why we go to such effort 

http://www.lhsc.on.ca/bhp
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Special Considerations 

 

• The child and adolescent brain is still developing 
• Symptom resolution may take longer 
• Early and aggressive referral is suggested 
• May require IEP to assist and support child in school 
if symptoms are prolonged 
 

• Friends and sports are their life 
• Can not appreciate long term consequences from 
repeated concussions – need adults in their life to 
advocate on their behalf 
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Take Home Message 

1. Person should be stopped from participating in 
the current game, practice, or activity 

2. Person should not be left alone for 24-48 hours 
– monitoring for deterioration is essential 

3. Person should be medically evaluated 
following the injury – Encourage it 

4. Return to activity or sport must follow a 
medically supervised graduated process 

5. Each person’s journey through the steps is 
unique 

6. Medical clearance should be obtained prior to 
returning to game play 

http://www.lhsc.on.ca/bhp


www.lhsc.on.ca/bhp Concussions 

Remember! 

The only way to heal a brain…. 

 

 

 

 

 

…….is to rest it! 
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Useful Links 

• http://www.thinkfirst.ca/programs/hockey.aspx  -  

Hockey video coaches/parents 

 

• http://www.cbc.ca/thenational/indepthanalysis/wen

dymesley/2011/02/are_concussions_a_lot_more_c

ommon_than_we_think.html  -  Broadcast, speaks 

to common misconceptions 

 

• http://www.thinkfirst.ca/documents/Pocket_SCAT2

.pdf – Pocket SCAT2 
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Questions 
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