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A sport concussion is defined as a complex 
pathophysiological process affecting the brain, 
induced by traumatic biomechanical forces. Several 
common features that incorporate clinical, 
pathological, and biomechanical injury constructs 
that may be utilized in defining the nature of a 
concussive head injury. 
 



 This is a Mild traumatic brain injury  

 Multiple concussions can lead to a myriad of 
symptoms called chronic traumatic brain 
injury or …..often referred to as dementia 
pugilistica 



Post-Concussive Cellular Response: 
Potassium (K+) and Glutamate Release 

K+ 

K+ 

Glutamate 

G
lu

ta
m

a
te

 

K+ K+ 



Post-Concussive Cellular Response: 

Hyperglycolysis / Energy Crisis 
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ATP = high energy 

ADP = low energy 



Post-TBI Cellular Response: 

Blood Flow / Energy Crisis 
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Post-Concussive Cellular Response: 

Calcium Accumulation / Energy Crisis 
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Metabolic “depression” (days-months??) 

Hyperglycolysis (hours-days??) 

Metabolic recovery (days-weeks-months??) 

Triphasic metabolic response in humans 

Bergsneider, et.al., J. Neurosurgery, 1998 



Neurometabolic Cascade:  
Glucose Utilization in Animals 
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November 2004  

Prague, Czech Republic  

2nd International Conference on 

Concussion in Sport. 

 

IS NOW OLD AND OUTDATED! 



 Consensus Statement on Concussion in Sport 
3rd International Conference on Concussion 
in Sport Held in Zurich, November 2008 



Simple Concussion vs. Complex 
Concussion…… 

 
NO LONGER EXISTS ! 
 

There is only concussions! 



 It was also noted that concussion severity 
could only be determined in retrospect after 
all concussion symptoms have cleared, the 
neurologic examination is normal, and 
cognitive function has returned to baseline. 



 In the absence of immediate danger, an 
unconscious injured athlete should remain at 
the site of the injury until the spine is fully 
immobilized! 

 Helmet and shoulder pads should not be 
removed on the field by EMS personnel!  



 The new scat card is 4 pages long 

 It is designed to help with on field evaluation 

 And with evaluation later on to tract the 
patients recovery (or lack there of). 

 



 For NCAA athletes via survey –  
◦ 6.3% of athletes suffer concussions as observed by 

trainers  

◦ 70.4% of players report concussion – like symptoms 
anonymously  







Maddocks Questions 

• What field are we at? 

• What team are we playing? 

• What period is it? 

• How far into the period is it? 

• Who scored last? 

• Who did we play last week? 

• Did we win last week? 



ANY symptoms or signs of a concussion: 
1. The player should not be allowed to 

return to play in the current game or 
practice. 

2. The player should not be left alone; and 
regular monitoring for deterioration is 
essential over the initial few hours 
following injury. 

3. The player should be medically 
evaluated following the injury. 

4. Return to play must follow a medically 
supervised stepwise process. 
 









A player should never return to play while 
symptomatic!! “When in doubt, sit them out!” 

 
While the athlete is being observed, hide a 

necessary piece of equipment such as a 
helmet, to safeguard an ill-advised return to 

play.  

 





Return to Play Process 

Symptom free at rest 

Symptom free 

with exercise 

Normal Neuropsychiatric Testing 

Return 



 There was a change in the Zurich conference 

 “If you are taking care of professional athletes 
– there now is a caveat that allows 
professional level athletes to return to play on 
the same day….Must be with professional at 
ease with working with concussions” 

 This is not current practice guidelines now!!! 

 Sit them out as you would any other athlete! 



CAST 

Weakness 

Overuse injury 

Humm, Kozlowski, et.al., Brain Res, 1998 

Lesion Weakness 

CAST 

Focal brain injury 

causes weakness in 

the opposite limb. 

Animal will use the 

good limb > weak 

limb during recovery. 

If the good limb is 

casted, then the 

animal is forced to 

use the weak limb…. 

….which results in 

a larger focal brain 

lesion. 

Bigger 

Lesion Weakness 



 ImPACT 
◦ www.impacttest.com 

 HeadMinder 
◦ www.headminder.com 

 CogSport 
◦ www.cogsport.com 

 ANAM 

 

http://www.impacttest.com/
http://www.headminder.com/
http://www.cogsport.com/






 In the general population the chance that a 
30-49 year old male will have Alzheimer's is 
1 in 1,000 

 For ex-NFL Players the chance of Alzheimer's 
is 1 in 53 



◦ An athlete who has sustained an initial head injury, 
most often a concussion, sustains a second head 
injury before symptoms associated with the first  
head injury have fully cleared. 

◦ Cerebral vascular congestion from loss of 
autoregulation, cerebral swelling, inc ICP. Death 
results from transtentorial brainstem herniation. 
Time course 2-5 minutes 

◦ 50% mortality rate 

 




