
Sports Concussion
(Mild Traumatic Brain Injury)

Stanley A. Herring, MDStanley A. Herring, MD
Medical Director Spine Care

University of Washington
Team Physician Seattle Seahawks
Team Physician Seattle Mariners

Seattle, Washington





• Silence on Concussions Raises Risks of 
Injury  Alan Schwarz 09/15/07

• Clarity Lacking in Discipline for Hits to 
Head.  Pete Thamel 11/12/07

• Clarity Lacking in Discipline for Hits to 
Head.  Pete Thamel 11/12/07

• Concussions Put College Players in Murky 
World  Alan Schwarz 11/29/07

• Hazards: Football Head Injuries, Not So Cut 
and Dried  Eric Nagourney 12/18/07



A Ding Is Not Always Just A Ding

300,000 sports concussions per year



A Ding Is Not Always Just A Ding

1.6 to 2.3 million sports concussions per year
Center for Disease Control 2006



DEFINITION

Concussion or mild traumatic brain injury 
(MTBI) is a pathophysiological process 
affecting the brain induced by direct or 
indirect biomechanical forces.  indirect biomechanical forces.  



DEFINITION

Common features include: 
– Rapid onset of usually short-lived 

neurological impairment which typically 
resolves spontaneously.resolves spontaneously.

– Acute clinical symptoms that usually reflect a 
functional disturbance rather than structural 
injury.

– A range of clinical symptoms that may or 
may not involve loss of consciousness 
(LOC).



PATHOPHYSIOLOGY
• Metabolic changes that occur in the 

animal model, and thought to occur in 
humans include: 
– Alterations in intracellular/extracellular 

ions ( glutamate, potassium and ions ( glutamate, potassium and 
calcium)

– A relative decrease in cerebral blood 
flow in the setting of an increased 
requirement for glucose to restore ion 
balance



PATHOPHYSIOLOGY

• Mismatch in fuel 
supply and 
demanddemand

• Neuronal tissue 
vulnerability 

• Brain needs time to 
recover



Epidemiology of Concussions
in Collegiate Sports (NCAA)

• Concussion rate increased by 7% on 
average over the 16 years of the study

• May represent actual increase in • May represent actual increase in 
occurrence as well as greater 
awareness of symptoms and 
consequences (detection bias)
– Hootman et al. 2007



Epidemiology of Concussions
in Collegiate Sports (NCAA)

• >9000 concussions reported over the 
16 years

• Football had the greatest number (5016 • Football had the greatest number (5016 
or 55% of all concussions)

• Women’s ice hockey had the highest 
rate 

• Women’s soccer had a high rate
(greater than football)



GAME-DAY EVALUATION & 
TREATMENT PRE-GAME                    

It is essential to:
– Implement a game-day medical plan 

specific to concussion.
– Understand the indications for – Understand the indications for 

cervical spine immobilization and 
emergency transport.



GAME-DAY EVALUATION & 
TREATMENT ON-FIELD

It is essential to:   

• Evaluate the injured athlete on-the-field 
in a systematic fashion

• Determine initial disposition (emergency • Determine initial disposition (emergency 
transport vs. sideline evaluation)



GAME-DAY EVALUATION & 
TREATMENT SIDELINE

It is essential to: 

• Obtain a more detailed history and 
perform a more detailed physical perform a more detailed physical 
examination.
–including particular attention to 
amnesia, and more than brief LOC 
(minutes, not seconds), because of 
their prognostic significance.



SELECTED ACUTE SIGNS AND SYMPTOMS 
SUGGESTIVE OF CONCUSSION

COGNITIVE SOMATIC AFFECTIVE

Confusion
Post-traumatic amnesia 
(PTA)
Retrograde amnesia 
(RGA)
Loss of consciousness 

Headache
Fatigue
Disequilibrium, 
dizziness
Nausea/vomiting
Visual disturbances 

Emotional lability
Irritability

Loss of consciousness 
(LOC)
Disorientation
Feeling “in a fog,” 
“zoned out”
Vacant stare
Inability to focus
Delayed verbal and 
motor responses
Slurred/incoherent 
speech
Excessive drowsiness

Visual disturbances 
(photophobia, 
blurry/double vision)
Phonophobia



GAME-DAY EVALUATION & 
TREATMENT SIDELINE

It is essential to: 

• Not leave the player unsupervised
• Determine disposition (options include 

return-to-play, home with observation, 
or transport to hospital).

• Provide post-event instructions to the 
athlete and others (e.g., regarding 
alcohol, medications, physical exertion 
and medical follow-up). 



RETURN-TO-PLAY SAME-DAY   

• There is agreement that athletes with 
significant, persistent or worsening 
signs and symptoms should not RTP.

• For other athletes with concussion, • For other athletes with concussion, 
significant controversy exists for a 
same-day RTP
– For example, are certain symptoms, 

even if  resolved, contraindications to 
same-day RTP (e.g., any loss of 
consciousness  or amnesia)?



RETURN-TO-PLAY SAME-DAY   
It is essential to understand:

• Younger athletes 
recover more 
slowlyslowly

• It is the safest 
course of action 
to hold an athlete 
out.

• When in doubt, sit 
them out.
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Brain injury-related fatalities among 
American football players by injury type 
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POST GAME-DAY 
MANAGEMENT

• Obtain a comprehensive history of 
the current concussion and of any 
previous concussion.previous concussion.
–Determine the need for further 

evaluation and consultation.
–Determine return-to-play status.



POST GAME-DAY 
MANAGEMENT

• Understand:
– Brief LOC (seconds, not minutes) 
– Amnesia, as well as the number and – Amnesia, as well as the number and 

duration of additional signs and 
symptoms (and neuropsychological 
data) are more accurate in predicting 
severity and outcome.

– The treatment of and the RTP 
decision for the athlete with 
concussion must be individualized.



MANAGEMENT PRINCIPLES

• Manage by 
symptoms, not by 
gradesgrades

• Many return to 
play guidelines 
are weighed to 
LOC



POST GAME-DAY 
MANAGEMENT

• Consider factors which may affect RTP, 
including:
– Severity of the current injury
– Previous concussions (number, severity, 

proximity)
– Significant injury in response to a minor 

blow
– Age (developing brain may react differently 

to trauma than mature brain)
– Sport
– Learning disabilities 



RETURN-TO-PLAY                  
POST-GAME DAY

• Determine the athlete is asymptomatic 
at rest before resuming any exertional 
activity.

• Utilize progressive aerobic and • Utilize progressive aerobic and 
resistance exercise challenge tests prior 
to full RTP.



Second Impact Syndrome

• Rare
• Limited to • Limited to 

teenagers
• No cases in 

NFL/NHL/MLB



Second Impact Syndrome
Diagnostic Criteria

• Medical review after witnessed 1st 
impact

• Documented ongoing symptoms until • Documented ongoing symptoms until 
2nd impact

• Witnessed 2nd impact followed by 
rapid  deterioration

• Evidence of cerebral swelling without 
other cause



Return to Play
More Common Concerns

• 2- 4X increased 
risk for recurrent 
concussionconcussion

• Post-concussive 
syndrome

• Cumulative brain 
trauma



Chronic Traumatic Encephalopathy



Certain Players Predisposed?
• Multiple 

concussions
• Multiple 

subconcussive subconcussive 
events

• Proximity 
• Mechanism 
• Genetic 

predisposition?



Concussion

• Remove from practice or play
• Do not leave the player alone
• Medical evaluation following the • Medical evaluation following the 

injury
• RTP- medically supervised stepwise 

progress
• Complete recovery before RTP



Concussion

• The younger the athlete, the more 
conservative the treatment 

• There is no simple test• There is no simple test
–Use signs & symptoms, not grades

• Clinical judgment is the final 
determinant of return to play



Resources

• Concussion (Mild Traumatic Brain Injury) 
And The Team Physician: A Consensus 
Statement
– Med Sci Sports Exerc 38(2): 395-399, 2006– Med Sci Sports Exerc 38(2): 395-399, 2006
– www.acsm.org

• Center For Disease Control Tool Kit On 
Concussion For High School Coaches
– www.cdc.gov/ncipc/tbi/Coaches Tool Kit.htm



Resources

Washington State Heads Up:

Concussion in Youth Sports Campaign

www.seahawks.com www.biawa.org




