
Concussions, head trauma, and 
neuropsychological effects 



Your brain 



The Brain 

n  Freely floating 
within the 
cerebrospinal fluid 

n  Moves at a 
different rate than 
the skull in 
collisions 



The Brain 
n  Collision between the 

brain and skull may 
occur 
n  On the side of the 

impact (coup) 
n  On the opposite side 

of the impact 
(contracoup injury)  

n  Acceleration-
deceleration may 
result in stretching of 
the long axons and in 
diffuse axonal injury 
 



Coup / Contracoup injury 





Concussion 
n  Complex pathophysiological process affecting the brain 

induced by traumatic biomechanical forces 

n  Functional disturbance of the brain 

n  Not clear how long impairment lasts (3-10 days?  Months?) 

n  Recent study in Neurology found that a mild concussion can 
have documented changes months later 



Symptoms 

n  Headache  (common) 
n  Feel dazed, or in a fog 
n  Light and sound 

sensitivity, visual 
disturbances 

n  “Everything seems slow” 
n  Teammate, “Eric’s not 

right, coach” 
n  More… : (next slide) 



Physical Signs 
n  You do not have to lose consciousness 
n  Amnesia (“Doc, I don’t remember the first half”) 
n  Emotionally labile (crying, talkative) 
n  Poor balance 
n  Cognitive impairment 

n  Difficulty concentrating 
n  Difficulty remembering 
n  Disorientation 



  
MRI of a patient's brain 19 hours after a fall --        
shows bleeding and damage to the meninges, the lining 
between the skull and the brain 
 



Concussions in girls/women 
n  30 Rock special on soccer concussions 
(iTube video) 

Brianna Scurry 

http://www.washingtonpost.com/sf/national/
2013/11/02/her-biggest-save/ 



Athletic-cultural 
beliefs about 

concussion 



Athletic-cultural beliefs about 
concussion 

“If there's knee damage they'll have three months off, 
but after a head injury they're back on the field once 
they can count backwards from 10. 
There's much too relaxed an attitude to head injury.”   
~~ UK researcher John Hardy on the cavalier attitude towards 
concussion 
 



Athletic-cultural beliefs about concussion 

http://www.nfl.com/news/story/
0ap2000000292064/article/leveon-bell-
concussion-cant-recall-hit-vs-ravens 
 
 
(Listen to commentators who are discussing 
whether the touchdown counts…) 



Single vs. multiple concussions 

 
n  Single uncomplicated concussion often results in 

acute neurocognitive and balance deficits and a rapid 
(3 to 10 day) recovery curve. 

n  Multiple concussions may increase the severity and 
duration of cognitive symptoms (multiple concussions 
may result in CTE). 

n  Children are likely at greater risk for slower 
recovery. 

 
 
 
 



Multiple Concussions 
§  Second Impact Syndrome 

§  A concussion within 2 weeks of one 
§  Athlete is still symptomatic 
§  Rapid increase in intracranial pressure (can be fatal) 

§  Cumulative effects 
§  Risk of concussion is 4-6 times greater after one concussion 
§  Risk is 8 times greater after sustaining two concussions 
§  Prolonged or incomplete recovery 
§  Increased risk of later depression or dementia 
 

 
How many is too many ? 

 



Potential Negative Medical Outcomes 
Associated With Return-To-Play Decisions: 

 
 CHRONIC TRAUMATIC 

ENCEPHALOPATHY 

n  Progressive degenerative neurological process found in 
some athletes who sustain multiple concussions and sub-
concussive blows.   

n  This early degenerative process is characterized by 
cerebral atrophy and increased levels of tau protein  

n  Cognitive impairment (dementia) and, in many cases, 
depression. 

  



Chronic	  Trauma-c	  Encephalopathy	  
(CTE)	  

•  http://www.pbs.org/wgbh/pages/
frontline/sports/league-of-denial/the-
four-stages-of-cte/ 



A League in Denial 
 
 
 
http://www.thedailyshow.com/watch/thu-
october-31-2013/exclusive---mark-fainaru-
wada-extended-interview-pt--1 
 
 
http://www.pbs.org/wgbh/pages/frontline/
league-of-denial/ 
 
  
 



CHRONIC TRAUMATIC ENCEPHALOPATHY 
 Tau Protein: Amygdala (McKee et al. 2009) 

 
                       

Healthy Brain     Football Player  Boxer              



Above are three sections of the brain of Dave Duerson, a 50-year-old 
former NFL player who committed suicide in 2011—the frontal and 
temporal cortex, hippocampus, and amygdale. The brown, discolored 
areas show large amounts of abnormal tau protein, an indication that 
Duerson had moderately advanced CTE. The bottom row shows 
microscopic images from the abnormal brain regions. 


