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What is a Concussion?What is a Concussion?

DefinitionDefinition
–– Vary widelyVary widely--LaymanLayman

Shaking of the brainShaking of the brain
Bruising of the brainBruising of the brain

–– MedicalMedical
A trauma induced alteration in mental status that may or A trauma induced alteration in mental status that may or 
may not involve loss of consciousness.  Confusion and may not involve loss of consciousness.  Confusion and 
amnesia are hallmarks of concussion.amnesia are hallmarks of concussion.

American Academy of Neurology3 American Academy of Neurology3 



Anatomical StructuresAnatomical Structures
The brainThe brain-- the control the control 
center for the body.  center for the body.  
Very soft and almost Very soft and almost 
jelly like.jelly like.
Cerebrospinal FluidCerebrospinal Fluid--
surrounds the brain and surrounds the brain and 
cushions it.cushions it.
The skullThe skull-- the protector the protector 
of the brain.  of the brain.  
When the brain shakes When the brain shakes 
in the skull, the inside in the skull, the inside 
of the skull can injure of the skull can injure 
the brain causing a the brain causing a 
concussion.concussion.



MechanismMechanism

Direct blow to headDirect blow to head
–– Two common Two common 

impactsimpacts

An acceleration An acceleration 
impactimpact

A deceleration impactA deceleration impact

Head Injury Society of New ZealandHead Injury Society of New Zealand44



Mechanisms of InjuryMechanisms of Injury44

Acceleration Acceleration –– Coup injuryCoup injury
–– The head strikes or is struck by an object The head strikes or is struck by an object 

while in motion.  While the skull stops, the while in motion.  While the skull stops, the 
brain continues forward and strikes the brain continues forward and strikes the 
inside the skull.  inside the skull.  

Deceleration Deceleration -- ContrecoupContrecoup InjuryInjury
–– The brain bounces off the impact area and The brain bounces off the impact area and 

strikes the opposite side of the skull thus strikes the opposite side of the skull thus 
causing injury on that side as well.causing injury on that side as well.



Concussion FactsConcussion Facts

300,000 Concussions in high school sports yearly 300,000 Concussions in high school sports yearly 
according to the CDCaccording to the CDC
250,000 Concussions reported yearly in high 250,000 Concussions reported yearly in high 
school football according to the Brain Injury school football according to the Brain Injury 
AssociationAssociation
20% of all high school football players sustain a 20% of all high school football players sustain a 
concussion yearly according to the Brain injury concussion yearly according to the Brain injury 
AssociationAssociation
Other sports susceptible to concussionOther sports susceptible to concussion
–– SoccerSoccer --BasketballBasketball
–– Ice HockeyIce Hockey --WrestlingWrestling
–– LacrosseLacrosse --Gymnastics/CheerleadingGymnastics/Cheerleading



Second ConcussionsSecond Concussions

Once the athlete Once the athlete 
sustains one sustains one 
concussion, they are concussion, they are 
33--6 times more 6 times more 
likely to sustain a likely to sustain a 
second concussion.second concussion.

•• Cantu.Cantu.

http://sports.yahoo.com/m/world/gallery/20020131/1012520836italy_soccer_prm206.html


Signs and SymptomsSigns and Symptoms
Signs and Symptoms are as varied as Signs and Symptoms are as varied as 
the choice of author you read.the choice of author you read.
Some common onesSome common ones
–– HeadacheHeadache
–– NauseaNausea
–– DisorientationDisorientation
–– Poor attentionPoor attention
–– Incoherent speechIncoherent speech
–– Memory lossMemory loss
–– Any loss of consciousnessAny loss of consciousness



Delayed Onset SymptomsDelayed Onset Symptoms

HeadacheHeadache
NauseaNausea
VomitingVomiting
DizzinessDizziness
Poor balancePoor balance
Sensitivity to noiseSensitivity to noise
Sensitivity to light

Blurry visionBlurry vision
Poor concentrationPoor concentration
Memory ProblemsMemory Problems
DrowsyDrowsy
FatigueFatigue
Sadness/depressionSadness/depression
IrritabilityIrritability

UNC Post Concussive Symptom ScaleUNC Post Concussive Symptom Scale2

Sensitivity to light

2



Assessing ConcussionsAssessing Concussions

We have identified the anatomy, We have identified the anatomy, 
mechanism of injury, and common mechanism of injury, and common 
symptoms.symptoms.
Accurate and timely assessment of the Accurate and timely assessment of the 
MHI or concussion is paramount to MHI or concussion is paramount to 
protecting the student athlete.protecting the student athlete.



Assessment of ConcussionsAssessment of Concussions

Guideline BasedGuideline Based
–– Cantu GuidelineCantu Guideline
–– American Academy of NeurologyAmerican Academy of Neurology
–– Colorado Medical SocietyColorado Medical Society

Objective MeasurementsObjective Measurements
–– SACSAC
–– Neuropsychological TestingNeuropsychological Testing
–– ImPactImPact SoftwareSoftware



GuidelinesGuidelines
CantuCantu11, Phys and Sportsmedicine, 1986, Phys and Sportsmedicine, 1986

Table 1Table 1 Cantu Grading SystemCantu Grading System
Grade 1Grade 1 No Loss of consciousness; post traumatic amnesia less No Loss of consciousness; post traumatic amnesia less 

than 30 minutesthan 30 minutes

Grade 2Grade 2 Loss of consciousness less than 5 minutes or post Loss of consciousness less than 5 minutes or post 
traumatic amnesia longer than 30 minutes but less than traumatic amnesia longer than 30 minutes but less than 
24 hours24 hours

Grade 3Grade 3 Loss of consciousness for more than 5 minutes or post Loss of consciousness for more than 5 minutes or post 
traumatic amnesia for more than 24 hourstraumatic amnesia for more than 24 hours



Guidelines Guidelines 

American Academy of Neurology, 1997American Academy of Neurology, 199711

Table 2Table 2 AANAAN
Grade 1Grade 1 Transient confusion; no loss of Transient confusion; no loss of 

consciousness; concussion symptoms and consciousness; concussion symptoms and 
mental status abnormalities resolve in less mental status abnormalities resolve in less 
than 15 minutesthan 15 minutes

Grade 2Grade 2 Transient confusion; no loss of Transient confusion; no loss of 
consciousness;concussion symptoms and consciousness;concussion symptoms and 
mental status abnormalities last more mental status abnormalities last more 
than 15 minutesthan 15 minutes

Grade 3Grade 3 Any loss of consciousnessAny loss of consciousness



GuidelinesGuidelines

Colorado Medical Society, 1990Colorado Medical Society, 199011

Table 3Table 3 CMSCMS

Grade 1Grade 1 Confusion without amnesia; no loss of Confusion without amnesia; no loss of 
consciousnessconsciousness

Grade 2Grade 2 Confusion with amnesia; no loss of Confusion with amnesia; no loss of 
consciousnessconsciousness

Grade 3Grade 3 Any loss of consciousnessAny loss of consciousness



GuidelinesGuidelines

Cantu Evidence Based    JAT, 2001Cantu Evidence Based    JAT, 200111

Table 4Table 4 Cantu Evidence BasedCantu Evidence Based

Grade 1Grade 1 No loss of consciousness; post traumatic amnesia or No loss of consciousness; post traumatic amnesia or 
post concussion signs or symptoms last less than 30 post concussion signs or symptoms last less than 30 
minutesminutes

Grade 2Grade 2 Loss of consciousness lasting less than 1 minute; post Loss of consciousness lasting less than 1 minute; post 
traumatic amnesia or post concussion signs and traumatic amnesia or post concussion signs and 
symptoms lasting longer than 30 minutes but less than symptoms lasting longer than 30 minutes but less than 
24 hours24 hours

Grade 3Grade 3 Loss of consciousness lasting more than 1 minute or Loss of consciousness lasting more than 1 minute or 
post traumatic amnesia lasting longer than 24 hours; post traumatic amnesia lasting longer than 24 hours; 
post concussion signs and symptoms last longer than 7 post concussion signs and symptoms last longer than 7 
daysdays



Objective TestsObjective Tests

SACSAC
ImPactImPact
Neuropsychological TestingNeuropsychological Testing
–– The above tests provideThe above tests provide

Quantifiable data to base Severity and RTP Quantifiable data to base Severity and RTP 
decisions on.decisions on.
Reliable and accurate as long as the tests are Reliable and accurate as long as the tests are 
administered properly.administered properly.
Better than using only Guidelines and RTP Better than using only Guidelines and RTP 
criteria.criteria.



Objective Tests Objective Tests 
DownfallsDownfalls
–– PrePre--testing needed to be accuratetesting needed to be accurate
–– Athlete memoryAthlete memory
–– CostlyCostly
–– Time needed to test everyoneTime needed to test everyone
–– User errorUser error
–– Needs to be administered by trained Needs to be administered by trained 

personnelpersonnel
–– Time consuming evaluating resultsTime consuming evaluating results



The Severity is IdentifiedThe Severity is Identified

What Now?What Now?
–– Daily reDaily re--evaluationevaluation
–– Monitor for Post Concussive SyndromeMonitor for Post Concussive Syndrome
–– Prevent premature RTPPrevent premature RTP
–– Refer to RTP guidelinesRefer to RTP guidelines



Post Concussive SyndromePost Concussive Syndrome

A group of signs and symptoms A group of signs and symptoms 
characterizing the remaining effects of a characterizing the remaining effects of a 
closed head injury.closed head injury.
–– Can last as long as 2Can last as long as 2--3 weeks3 weeks
–– Usually associated with greater severity Usually associated with greater severity 

concussionsconcussions
This is the condition most people are This is the condition most people are 
unaware of.unaware of.



Second Impact SyndromeSecond Impact Syndrome

The initial concussion causes an injury The initial concussion causes an injury 
to the brain.  Because of the fragile state, to the brain.  Because of the fragile state, 
the brain is in at this time a second the brain is in at this time a second 
injury of greater severity is much more injury of greater severity is much more 
likely.likely.
Second impact injuries can be fatal 50% Second impact injuries can be fatal 50% 
of the time.of the time.

Management of ConcussionsManagement of Concussions
American Academy of NeurologyAmerican Academy of Neurology
PowerpointPowerpoint Presentation Presentation 



Management Management 
RecommendationsRecommendations

Choose a guideline and follow itChoose a guideline and follow it’’s s 
management recommendations to the management recommendations to the 
letterletter
This establishes a standard of care and This establishes a standard of care and 
promotes consistency promotes consistency 
Do make exception for anyone anytimeDo make exception for anyone anytime
Be current on the literature on Be current on the literature on 
concussions it changes constantlyconcussions it changes constantly



Management GuidelinesManagement Guidelines
American Academy of NeurologyAmerican Academy of Neurology11

GradeGrade Management GuidelineManagement Guideline

Grade 1Grade 1 At lease 15 minutes then RTP if asymptomaticAt lease 15 minutes then RTP if asymptomatic

Multiple Grade 1Multiple Grade 1’’ss 1 Week1 Week

Multiple Grade 2Multiple Grade 2’’ss 2 Weeks2 Weeks

Grade 3Grade 3 2 Weeks2 Weeks

Grade 2Grade 2 1 Week1 Week

Multiple Grade 3Multiple Grade 3’’ss 1 month or longer based on evaluating physician1 month or longer based on evaluating physician



Management GuidelinesManagement Guidelines
Colorado Medical SocietyColorado Medical Society11

GradeGrade Management GuidelineManagement Guideline

Grade 1Grade 1
Return to play if asymptomatic for at Return to play if asymptomatic for at 
least 20 minutesleast 20 minutes

Grade 2Grade 2
Terminate play that day.  Return in 1 Terminate play that day.  Return in 1 
weekweek

Grade 3Grade 3
Terminate play that day.  Return to Terminate play that day.  Return to 
play in 1 monthplay in 1 month

Multiple Grade 1Multiple Grade 1’’ss Terminate season after 2ndTerminate season after 2nd

Multiple Grade 2Multiple Grade 2’’ss Terminate season after 2ndTerminate season after 2nd

Multiple Grade 3Multiple Grade 3’’ss Terminate season and possibly sportTerminate season and possibly sport



Management GuidelinesManagement Guidelines
Cantu Evidence Based GuidelinesCantu Evidence Based Guidelines11

FirstFirst SecondSecond ThirdThird

Grade 1Grade 1 RTP in 1 week if RTP in 1 week if 
asympomaticasympomatic for for 
1 week1 week

RTP in 2 weeks RTP in 2 weeks 
if asymptomatic if asymptomatic 
for 2 weeksfor 2 weeks

Terminate Terminate 
SeasonSeason

Grade 2Grade 2 RTP if in 1 week RTP if in 1 week 
if if asymptimaticasymptimatic
for 1weekfor 1week

RTP if after 1 RTP if after 1 
month if month if 
asymptomatic asymptomatic 
for 1 full weekfor 1 full week

TerminateTerminate

Grade 3Grade 3 RTP if after 1 RTP if after 1 
month if month if 
asymptomatic asymptomatic 
for 1 full weekfor 1 full week

TerminateTerminate



Returning to PlayReturning to Play

Even with a chosen guideline the Even with a chosen guideline the 
decision is often still gray.decision is often still gray.
–– We know the ability to process information is We know the ability to process information is 

reduced post concussion.reduced post concussion.
–– The severity and duration of impairment is often The severity and duration of impairment is often 

greater with repeated concussions.greater with repeated concussions.
–– A player with a previous concussion is 3A player with a previous concussion is 3--6 times 6 times 

more likely to have a second more severe one than more likely to have a second more severe one than 
an athlete who has never had one.an athlete who has never had one.

Yet we still must make a decision.Yet we still must make a decision.



Case StudyCase Study

1717--yearyear--old male old male 
high school football playerhigh school football player
Suffered concussion without loss of Suffered concussion without loss of 
consciousness during a varsity gameconsciousness during a varsity game
Complained of headache throughout Complained of headache throughout 
the next weekthe next week
Received no further injuries and did not Received no further injuries and did not 
seek medical attentionseek medical attention



Case StudyCase Study

Next gameNext game
–– A week after first concussionA week after first concussion

While carrying the ball, he was struck While carrying the ball, he was struck 
on the left side of his helmet by the on the left side of his helmet by the 
helmet of his tacklerhelmet of his tackler
He was stunned, but mental functions He was stunned, but mental functions 
appeared to clear quickly during a brief appeared to clear quickly during a brief 
time out on the fieldtime out on the field



Case StudyCase Study

He was given the ball during the next He was given the ball during the next 
playplay
His helmet made only slight contact His helmet made only slight contact 
with one of several tacklers during the with one of several tacklers during the 
playplay
He arose from the pile of players under He arose from the pile of players under 
his own power then fell unconscious his own power then fell unconscious 
into the arms of a teammateinto the arms of a teammate



Case StudyCase Study33

He arrived at the local hospital He arrived at the local hospital 
unresponsive, pupils fixed and dilatedunresponsive, pupils fixed and dilated
All treatment efforts were unsuccessfulAll treatment efforts were unsuccessful
Brain pressure rose stopping blood flow Brain pressure rose stopping blood flow 
to the brainto the brain
15 hours after his loss of consciousness 15 hours after his loss of consciousness 
he was pronounced deadhe was pronounced dead



Concussion ConclusionsConcussion Conclusions

There is no universal agreement on There is no universal agreement on 
grading concussions.grading concussions.
There is no universal agreement on There is no universal agreement on 
managing concussion.managing concussion.
There is unanimous agreement that an There is unanimous agreement that an 
athlete still having symptoms should athlete still having symptoms should 
never return to play.never return to play.



What can you do to prevent What can you do to prevent 
serious injury?serious injury?

As administrators you should:As administrators you should:
–– Make sure your school has an established policy Make sure your school has an established policy 

for Concussion identification, management, and for Concussion identification, management, and 
RTPRTP

If you have an ATC on staff check with themIf you have an ATC on staff check with them
–– Most will have a policyMost will have a policy
–– Put it in writing Put it in writing 
–– If not join forces to establish one in writingIf not join forces to establish one in writing

If no ATC, contact a physician to obtain one in writingIf no ATC, contact a physician to obtain one in writing

–– Evaluate it yearly to stay currentEvaluate it yearly to stay current
–– DonDon’’t be complacentt be complacent--Proactive not ReactiveProactive not Reactive



ThatThat’’s all Folkss all Folks

Any QuestionsAny Questions
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