3/30/2011
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What to do
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Objectives (for non-medical)
• You will be able to recognize the signs and
symptoms of concussion
• You will know when to refer your athlete
for further medical attention
• You will be prepared for determining the
return of the athlete to competition

Definition of Concussion
• Immediate & transient
impairment of brain
function with
alteration of
consciousness as a
result of mechanical
force.
• With or without a loss
of consciousness
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Incidence
• In US alone, it is
estimated that
approximately 1.6 –
3.8 MILLION cases of
traumatic brain injury
(TBI) occur each year

What Actually Happens (Pathology)
• Jarring force from a blow to the head disrupts the
autoregulatory function that balances glucose demands
with cerebral blood flow
• Results in a process that causes accelerated glycolysis
and lactate production
• Causes a state of relative ischemia with regard to tissue
demand
• Leads to impairment in memory, vision, balance and
function
• Loss of Consciousness occurs when the extracellular
potassium levels are 5-10X normal which inhibits action
potentials and causes certain functions to cease

Concussion Factors
• Lack of quantifiable
objective measures
– “He suffered a ding”
– “She got her bell rung”

• Lack of reporting for
fear of removal from
competition
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Factors (continued)
• High school athletes more so than older
athletes
• Improper management= long term
disability
• LOC is not an appropriate marker for
severity
• High school athletes are 3X more likely to
suffer a second concussion during the
same year of the initial injury

Factors (continued)
•
•
•
•

Immaturity of CNS, decrease in myelin
Thinner cranial bones
Greater head to body ratio
Lack of recognition that a concussion has
occurred

Factors (continued)
• Previous history of
concussion
• Number of
concussions
• Length of time
between concussions
• Repetitive blows to
the unprotected head
(boxing, soccer)
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Recognition
• LOC represents the most severe level of
concussion- time dependent
• Amnesia is a more sensitive predictor of
symptoms and severity of injury
• Rapid pulse, low or elevated blood pressure
• Loss of balance
• Visual disturbances
• Headache
• Nausea

Recognition
• Confusion
• Reaction and
movement slows
• Slurred speech
• Retrograde amnesia
• Post traumatic
amnesia
• Photophobia

How to Determine
History
• MOI

• Sensation intact?

• LOC?
• Duration

• Numbness?

• Amnesia?
(retrograde/antegrade)
• Duration

• Extremity movement?
• Neck Pain?

• HA?
• Duration
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SAC Form for Evaluating
Concussion
• SAC= Standardized Assessment of
Concussion
• Step-by-Step procedure to assess athlete
status
• Should have a baseline score on all
athletes
• Protection for athlete as well as coach/
trainer/ responsible staff

Determination of Recovery
• Very challenging
• No direct objective measures of brain function
that definitively indicate return to normal exist
• Have to rely on indirect measures and cognitive
tests
• Premature return to play can increase risk of
complications: prolonged concussive symptoms,
depression, cognitive degeneration

Keys for Determination
• Understanding typical pattern of recovery
of clinical measures
• Ability to recognize higher grades of injury
severity and potential for poor outcome
• Can not rely on athlete‟s symptom reports
alone
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Concussion Diagnosis
• American Academy of Neurology
• Cantu Scale
• 17 separate grading scales in publication
for diagnosis and return to play guidelines
• Generally graded as mild, moderate, and
severe

Table 1. American Academy of
Neurology Concussion Grading Scale
Grade 1 (mild)

Transient confusion; no LOC*;
symptoms and mental status
abnormalities resolve < 15 min

Grade 2 (moderate) Transient confusion; no
LOC; symptoms and mental
status abnormalities last >
15 min
Grade 3 (severe)
Any LOC

*LOC indicates loss of consciousness.
J Athl Training 2004; 39 (3):280-297
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Table 2. Cantu Evidence-Based
Grading System for Concussion
Grade 1 (mild)

No LOC*; PTA† < 30
min, PCSS‡ < 24 h

Grade 2 (moderate)

LOC < 1 min or PTA
30 min or PCSS 24
h<7d

Grade 3 (severe)

LOC 1 min or PTA
24 h or PCSS 7 d

*LOC indicates loss of consciousness.
†PTA indicates posttraumatic amnesia (anterograde/retrograde.
‡PCSS indicates postconcussion signs and symptoms other than
amnesia.
J Athl Training 2004; 39 (3):280-297

Concussion Diagnosis
• Any athlete suffering
LOC or post traumatic
amnesia lasting
longer than 20
minutes should be
referred for further
evaluation MRI, CT
scan, EEG

Coup-Contrecoup
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MRI

Complications
• Inability to recall concussion inducing event
• Second-Impact Syndrome
– Sustaining a second head injury, of any degree, prior
to resolution of a previous concussion
– Further swelling with massive rise in intracranial
pressure (ICP)
– Frequently results in coma & death
•

Brotzman B, Wilk K. Clinical Orthopaedic Rehabilitation, 2 nd ed. Philadelphia, PA:
Mosby; 2003. Page 527

Second Impact Syndrome
A relatively minor episode that follows
the initial impact which results in an
almost immediate and total loss of
consciousness from circulatory collapse
secondary to brain swelling and
resulting in death
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Tool for Coaches
The athlete may have a
concussion if…

Symptoms reported by
athlete…

•
•
•

•
•
•
•
•
•
•
•
•

•
•
•
•
•
•

Appears to be dazed or stunned
Is confused about assignment
Is unsure of the race, situation, or
location
Moves clumsily
Answers questions slowly
Loses consciousness (even
temporarily)
Shows behavior or personality
change
Forgets events prior to impact
(retrograde)
Forgets events after impact
(antegrade)

•
•

Headache
Nausea
Balance problems or dizziness
Double or fuzzy vision
Sensitivity to light or noise
Feeling sluggish
Feeling “foggy”
Change in sleep pattern
Concentration or memory
problems
Symptoms may worsen with
exertion.
ATHLETE SHOULD NOT
RETURN TO PLAY UNTIL
SYMPTOM-FREE

Tool for Coaches
• “On-field” Cognitive Testing
• Orientation
Ask the athlete the following questions:
What race is this?
What day/month is it?
What city is this?
What team are you on?
• Antegrade amnesia
Ask the athlete to repeat the following words:
Girl, dog, green
• Retrograde amnesia
Ask the athlete the following question:
What happened earlier in the race?
What do you remember just prior to the crash?
Do you remember the crash?

Tool for Coaches
• Concentration
Ask the athlete to do the following:
Repeat the days of the week backward (starting with
today).
Repeat these numbers backward:
75 (57 is correct) 358 (853 is correct)
• Word list memory
Ask the athlete to repeat the three words from earlier:
girl, dog, green
• Any failure should be considered abnormal.
• Consult a physician if you suspect a concussion.
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Return to Play
• “On field” testing
– Post traumatic amnesia- remember 3 items
– Retrograde amnesia- what happened on the
play before you were hit?
– Basic knowledge- where are we? What is the
score?
– Balance- single leg stance eyes open, eyes
closed, balance pad, finger to nose, head
back eyes open and closed

Return to Play
• Anywhere from 15 minutes to 30 days or
longer
• Test basic skills- jogging, cutting, forward,
backward, throw and catch (bike handling
skills, obstacle avoidance, bunny hops)
• Normal BP and pulse
• Absence of headache or visual
disturbances

Return to Play
•
•
•
•
•
•
•
•

No activity, symptomatic rest
Alteration of school work
Light aerobic activity
Light sport specific activity
Test-retest cognitive levels
Light contact (contact sports)
Full contact (contact sports)
Return to competition
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Return to Sport: Grade 1
• 1st
 Return to play when asymptomatic

• 2nd
Return to play 2 weeks post, if asymptomatic
for 1 week

• 3rd
Return to play next season,
if asymptomatic

Return to Sport: Grade 2
• 1st
Return to play 1 week post, if asymptomatic

• 2nd
Return to play 1 month post, if asymptomatic
for 1 week

• 3rd
Return to play next season,
if asymptomatic
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Return to Sport: Grade 3
• 1st
Return to play 1 month post, if asymptomatic
for 1 week

• 2nd
Return to play next season,
if asymptomatic

Prevention

Proper head gear
is critical!

Helmets: When to Replace?
• Did you crash on it? Replace it immediately.
• Did you drop it hard enough to crack the foam?
Replace it.
• Is it from the 1970's? 80‟s? 90‟s? Replace it.
• Is the outside just foam or cloth instead of a
plastic shell? Replace it .
• Does it lack a CPSC, ASTM or Snell sticker
inside? Replace it.
• Can you not adjust it to fit properly? Replace it.
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Post-Concussion Syndrome
• Can mild traumatic brain injuries lead to chronic
post-concussion syndrome?
• Test groups
 38 people with a grade 3 concussion at least 12
months ago
 38 people without a concussion as a control

• Post-concussion syndrome (PCS)






HA‟s
Blurred Vision
Poor Concentration
Sleep disturbances
Depressed mood/irritability

Post-Concussion Syndrome
• Results
 30% of those that suffered a concussion greater than
1 year ago were still having post-concussion
symptoms.
 Out of those still experiencing PCS, they scored
significantly lower on cognitive tests than did the
other‟s than the other 70% and control group.
 The symptoms of concussions can be with person
longer than normal recovery period of 1-2 months.

Table 5. Factors Influencing
Neuropsychological Test Performance
Previous concussions
Educational background
Preinjury level of cognitive functioning
Cultural background
Age
Test anxiety
Distractions
Sleep deprivation
Medications, alcohol, or drugs
Psychiatric disorders
Learning disability
J Athl Training 2004; 39 (3):280-297
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Table 5. (continued)

Attention deficit/hyperactivity
Certain medical conditions
Primary language other than English
Previous neuropsychological testing

J Athl Training 2004; 39 (3):280-297

Quiz Time!
Which of the following
is not a symptom of
concussion?
a)Loss of consciousness
b)Headache
c)Confusion
d)Heightened
awareness

Quiz Time Part 2
You‟re at a football game and a player is hit hard and
laying on the ground. When you get out there, the player
is conscious and reports he remembers how he got hit
and that he just feels like he „got his bell rung‟. After a
quick screen, the player states he is fine and hops up
and starts walking toward the wrong sideline. The player
most likely has (a)…
a) Grade 1 concussion
b) Grade 2 concussion
c) Grade 3 concussion
d) Second-impact syndrome
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Quiz Time Part 3!
An athlete has suffered a concussion and
remains symptomatic; which of the following is
most advisable to prevent the condition known
as second-impact syndrome, while still
preserving the athlete‟s fitness?
a)Rest
b)Relative rest
c)Return to practice
d)Return to play

More Tools for Coaches

Graded System Checklist
• Note: The GSC should be used not only for the
initial evaluation but for each subsequent followup assessment until all signs and symptoms
have cleared at rest and during physical
exertion. In lieu of simply checking each
symptom present, the ATC can ask the athlete
to grade or score the severity of the symptom on
a scale of 0-6, where 0 = not present, 1 = mild, 3
= moderate, and 6 = most severe.
•
•

J Athl Training 2004; 39 (3):280-297
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Appendix A. Graded Symptom Checklist
J Athl Training 2004; 39 (3):280-297

Symptom

Time of 2-3 Hours 24 Hours 48 Hours
injury postinjury postinjury postinjury

72 Hours
postinjury

Blurred vision
Dizziness
Drowsiness
Excess sleep
Easily
distracted
Fatigue
Feel “in a fog”
Feel “slowed
down”

Appendix A. Graded Symptom Checklist (continued)
J Athl Training 2004; 39 (3):280-297

Symptom

Time of
injury

2-3
Hours

24 Hours
postinjury

48 Hours
postinjury

72 Hours
postinjury

postinjury

Headache
Inappropriate
emotions
Irritability
Loss of
consciousness

Loss of
orientation
Memory
problems
Nausea
Nervousness

Appendix A. Graded Symptom Checklist (continued)
J Athl Training 2004; 39 (3):280-297

Symptom

Time of 2-3 Hours 24 Hours
post
postinjury
injury

48 Hours
postinjury

72 Hours
postinjury

injury

Personality
change
Poor
balance/
Coordination
Poor
concentration
Ringing in
ears
Sadness
Seeing stars
Sensitivity to
light
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Appendix A. Graded Symptom Checklist (continued)
J Athl Training 2004; 39 (3):280-297

Symptom

Time of
injury

2-3
Hours

24 Hours
postinjury

48 Hours
postinjury

72 Hours
postinjury

postinjury

Sensitivity to
noise
Sleep
disturbance
Vacant
stare/glassy
eyed
Vomiting

Appendix B
Day-of-injury referral
1.

Loss of consciousness on the field

2.

Amnesia lasting longer than 15 minutes

3.

Deterioration of neurologic function*

4.

Decreasing level of consciousness*

5.

Decrease or irregularity in respirations*

6.

Decrease or irregularity in pulse*

7.

Increase in blood pressure

8.

Unequal, dilated, or unreactive pupils*

*Requires that the athlete be transported immediately to the nearest
emergency department.
J Athl Training 2004; 39 (3):280-297

Appendix B (continued)
9. Cranial nerve deficits
10. Any signs or symptoms of associated injuries, spine or skull fracture
or bleeding*
11. Mental status changes: lethargy, difficulty maintaining arousal,
confusion, or agitation*
12. Seizure activity*
13. Vomiting
14. Motor deficits subsequent to initial on-field assessment
15. Sensory deficits subsequent to initial on-field assessment
*Requires that the athlete be transported immediately to the
nearest emergency department.
J Athl Training 2004; 39 (3):280-297
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Appendix B (continued)
16. Balance deficits subsequent to initial on-field
assessment
17. Cranial nerve deficits subsequent to initial on-field
assessment
18. Postconcussion symptoms that worsen
19. Additional postconcussion symptoms as compared
with those on the field
20. Athlete is still symptomatic at the end of the game
(especially at high school level)
J Athl Training 2004; 39 (3):280-297

Appendix B (continued)
Delayed referral (after the day of injury)
1. Any of the findings in the day-of-injury referral category
2. Postconcussion symptoms worsen or do not improve over
time
3. Increase in the number of postconcussion symptoms
reported
4. Postconcussion symptoms begin to interfere with the
athlete’s daily activities (ie, sleep disturbances or
cognitive difficulties)
J Athl Training 2004; 39 (3):280-297

.
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Thank You!!
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