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What is a Concussion?

• Japanese 
Proverb:

• A problem clearly 
identified is half 
the solution



Significance of Mild TBI

� > 2.5 mil MTBI estimated annually in 
the US

� Truer incident unclear: 30-50% never 
receive medical care

� Persistent symptoms and disability 
(PCS)

� Costly public health issue at ~ $19 
billion annually

� Considered the “Silent Epidemic”

CDC Report 2011

* 1.2 million MTBI evaluated in 
hospital/ED per year

* 550,000 concussions are sports related



Professional Athletes

Dave Duerson's suicide could be a turning 
point for NFL

By BILL  DWYRE        02/21/2011

“Former Chicago Bears safety Dave Duerson killed 
himself last week and asked that his brain be studied. If 
researchers find evidence of a chronic condition, it'll be 
up to the NFL to take immediate action on head 
injuries…”



Sports
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Teenage Concussions in the News



Concussion considered in teen athlete's suicide
By: Emily Babay| 09/28/11 12:00 AM
Examiner Staff Writer | Follow her: @emilybabay

The suicide of a Brentsville District High School football player who friends 
say recently suffered a concussion follows high-profile suicides of collegiate 
and professional football players that have raised questions about links between 
brain trauma and mental health.

Austin Trenum hanged himself Sunday afternoon, Sgt. Kim Chinn, a Prince 
William County police spokeswoman, said Tuesday. He was taken to Inova
Fairfax Hospital, where he died about 2 a.m. Monday, she said.
Trenum's death comes in the wake national attention on issues surrounding 
young athletes, concussions and suicide.

A brain autopsy on Owen Thomas, a University of Pennsylvania football 
player who killed himself in April of 2010, showed that he had the beginnings 
of a trauma-induced disease found in more than 20 deceased professional 
players and linked to depression and impulse control.

Last year, Denver Broncos wide receiver Kenny McKinley killed himself. He 
had been battling to return from a severe injury.  Multiple concussions is also 
suspected…..



Dead athletes' brains show damage from concussions

(CNN) -- For years after his NFL career ended, Ted Johnson could barely muster the energy to 
leave his house.

I'd [leave to] go see my kids for maybe 15 minutes," said Johnson. "Then I would go back home and close the 
curtains, turn the lights off and I'd stay in bed. That was my routine for two years.
"Those were bad days.“

These days, the former linebacker is less likely to recount the hundreds of tackles, scores of quarterback sacks 
or the three Super Bowl rings he earned as a linebacker for the New England Patriots. He is more likely to talk 
about suffering more than 100 concussions.

"I can definitely point to 2002 when I got back-to-back concussions. That's where the problems started," said 
Johnson, who retired after those two concussions. "The depression, the sleep disordersand the mental fatigue."
Until recently, the best medical definition for concussion was a jarring blow to the head that temporarily 
stunned the senses, occasionally leading to unconsciousness. It has been considered an invisible injury, 
impossible to test -- no MRI, no CT scan can detect it. 

Healthy brain tissue Brain tissue of a 45 year old football player with CTE



Autopsy: Richardson died from bleeding in brain

By HILLEL ITALIE, AP
Fri Mar 20, 4:40 AM 
EDT 

NEW YORK — Natasha Richardson died from bleeding in her skull caused by the fall she took on a ski slope, an 
autopsy found Thursday.

The medical examiner ruled her death an accident, and doctors said she might have survived had she received 
immediate treatment. However, nearly four hours elapsed between her lethal fall and her admission to a hospital.
The Tony-winning actress suffered from an epidural hematoma, which causes bleeding between the skull and the 
brain's covering, said Ellen Borakove, a spokeswoman for the New York City medical examiner's office.
Such bleeding is often caused by a skull fracture, and it can quickly produce a blood clot that puts pressure on the 
brain. That pressure can force the brain downward, pressing on the brain stem that controls breathing and other 
vital functions.

Patients with such an injury often feel fine immediately after being hurt because symptoms from the bleeding 
may take time to emerge.

"This is a very treatable condition if you're aware of what the problem is and the patient is quickly transferred to a 
hospital," said Dr. Keith Siller of New York University Langone Medical Center. "But there is very little time to 
correct this."



Misconceptions about Concussion by News and Media



Public Misconceptions about MTBI
Guilmette & Paglia 2004

60% agree….How quickly a person recovers from a head injury 
depends primarily on how hard they work at recovering.

50% agree….Sometimes a second blow to the head can help 
a person remember things they had forgotten.

Invisible Injury…The person looks the same with no medical 
evidence of injury.

Expectation from self and others to ‘get over it’ and ‘get back 
into the game’.



“Aren’t all 
students like 
this…?”

Misconceptions by Educators



“Our conclusion is that the damage done by, and the symptoms subsequently suffered after, mild head 
injuries are frequently underestimated. Several factors contribute to this. One is that many of the hospital 
doctors who deal with mildly injured patients are unfamiliar with recent work in this field, and in any event 
are not used to dealing with the largely subjective complaints that are the feature of these patients' 
persisting disability. On the other hand, those who are accustomed to dealing with severe head injuries are 
apt to view the mildly concussed patient as fortunate to have escaped serious brain damage - a comparison 
of little significance to the patient”.2

2. Jennett, B. and Teasdale, G. Management of Head Injuries. Contemporary Neurology Series, volume 20, F.A. 
Davis Company, l98l. ( Co-developers of Glasgow Coma Scale)

Misconception among Healthcare Providers





Scenario:

“ Sprained Ankle: “Sprained Brain”



Complexity of the Brain



Impact of Brain Injury



Overview

• Definition of a 
Concussion:

– A complex 
pathophysiological 
process affecting the 
brain, induced by 
traumatic 
biomechanical 
forces.



Overview

– Features:

• 1.  Can be caused by 
direct blow to head, 
neck, or anywhere on 
body (forces transmitted 
to head)

• 2.  Typically results in 
rapid onset of 
neurologic impairment 
that resolves 
spontaneously and 
quickly, though may be 
prolonged



Overview

• 3.Acute clinical 
symptoms typically
reflect a functional, 
rather than structural, 
disturbance (?)

• 4.  Resolution typically 
follows a sequential 
course

• 5.  Typically 
associated with normal 
neuroimaging 
(CT/MRI)



Hammeke, McCrea, et al,  2008

fMRI after Acute Mild Traumatic Brain Injury

38 MTBI athletes and their 
matched controls were studied 
on a memory encoding task at 
Day 2 post injury and again at 
Day 30 post injury. 

Matched Controls Memory Encoding

Day 2 Post Concussion Memory Encoding

Day 30 Post Concussion Memory Encoding



Life: The MTBI Laboratory

Streaker Suffers Concussion

If you’re planning to streak at an NHL game, at least 
wear a pair of skates. In the third period of 
Thursday’s Bruins-Flames game in Calgary, a male 
streaker (wearing only red socks and a smile) scaled 

the  low glass and jumped onto the ice. The 
naked stranger quickly lost his 
balance, falling backwards and 
hitting his head on the ice, knocking 
himself unconscious…



Post Concussion Symptoms

Cognitive
Mental fogginess
Poor attention
Poor memory

Mood
Irritability
Anxiety
Mood Swings

Physical
Dizziness
Headaches
Balance problems

sleep
Can’t fall asleep
Sleep too much



Common Physical Symptoms

• Headache
• Dizziness and lightheadness
• Balance problems
• Blurry vision and light sensitivity
• Tinnitus and noise sensitivity
• Nausea
• Numbness



Common Cognitive Symptoms

• Feeling “dazed” or “foggy”
• Easily distracted
• Trouble doing more than one thing at a 

time
• Poor learning and memory
• Poor reading comprehension
• Poor mental stamina
• Problems with expression



Common Mood Symptoms

• Irritability
• Anxiety
• Mood swings
• Easily overwhelmed
• Emotional and behavioral outburst
• Lack of motivation



Exertional Effects

• Symptoms are worsened by:

� Mental effort
� Environmental stimulation
� Emotional stress
� Physical activity





Concussion Assessment and Management



Chinese Proverb:
• Who can make the 

muddy water clear?
…..be still, 
and it will clear itself.



How Long is Long Enough?

Preliminary animal and human 
studies suggest:

-There is significant benefit 
from complete rest for several 
daysto reduce the secondary 
negative negative effects on 
recovery

-Begin a program of gradual 
exertion before starting back to 
work/school/playing full time

-Symptom free waiting period



What Should We Do During Early 
Recovery

• Sleep:  It is common for people to need more sleep 
in recovering from a concussion. 12-15 hours a day is 
not unusual. 

• Follow a routine : get up and do a low demand 
activity during the day. Go to bed at the same time 
each night; take a nap during the day if needed.

• Listen to your body : If you feel tired or your 
symptoms worsen take a break. If you “push through” 
your symptom recovery will be prolonged. Reduce 
demand to match your available energy.



What Should We Avoid During Early 
Recovery

• Avoid high risk activities : Because of reduced 
reaction time the potential for further injury increases 
dramatically so, sports, skiing, snow or long boarding, 
cycling etc. should be avoided until cleared.

• Avoid high stimulus environments : Going to a 
busy shopping mall, noisy restaurant, rock concert, 
ballgame, party, full day of school and other high 
stimulus events will slow down recovery and increase 
symptoms.  If you must do something demanding 
arrange an exit point if you become fatigued. 



Immediate Symptoms Day of Injury
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Frequency of  Patients Reporting Specific Symptoms

McCrea, 2009



Risk Factors for a Complicated Recovery:
Exceptions to the Rule?

• History of headaches
• History of multiple concussions
• History of LD/ADD
• Re-injury before symptom free period
• Psychiatric history
• Psychosocial stressors at the time of injury, lower  

psychological resilience
• Substance abuse
• Litigation/blaming others
• Limited social support

McCrea, 2009
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Case 1:  The patient is a 17 y.o., male high school cheerleader who struck his head on the ground while trying 
to do a back flip.  No LOC was witnessed.  The patient was taken to the  locker room complaining of 
headache and a 6 cm laceration was found. Shortly thereafter, he became confused, nauseated and asking 
repetitive questions.  The patient also experienced dizziness when standing.  He was taken home to his 
parents, who immediate took the patient to the UVRMC ED because of additional decline.  GCS was 13 upon 
arrival.  CT scan was normal. The laceration was stapled closed.  The patient  became  increasingly agitated 
and needed IV Propofol for sedation. He was admitted to the hospital  by the Trauma Service for overnight 
observation. MR scan of the brain the next day was seen as normal.  At discharge, the patient was still 
somewhat confused and amnestic for the events of the day of the accident.  At his two week Trauma follow-up 
the patient was referred to the Concussion Clinic because of ongoing fatigue and cognitive problems.  The 
patient was a straight A student in school.  He had history of previous “mild” concussions.  There was no past 
psychiatric history. 



Case 1
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Post Concussion Symptom Index



Case 2:   14 y.o. female who struck a tree branch while skiing at Deer Valley.  Patient suffered a 30 sec. loss of 
consciousness witnessed by mother.  She was combative, belligerent stated she was fine and refused help.  The 
patient skied down the hill with family.   She went home, and was taken to PCMC the next day because mother 
was concerned about change in personality. CT was normal patient was advised to rest go back to school in one 
week.  Patient had complete breakdown in school and c/o not being able to focus or comprehend.  She was seen 
by a sport’s concussion clinic in Park City, who ImPACTed her on 02/03/09.  Fatigue management was instituted 
and cognitive symptoms began to improve. ImPACT on 02/10 and 02/27/09 showed ongoing improvement as 
well.  However, the patient continued with PCS and difficulty functioning in school.  The mother reported the 
patient to have frequent headaches and difficulty in reducing daily activity.  During a five day absence of her 
mother, the patient participated in a number of extracurricular activities and suffered additional PCS setback. She 
was then referred to the Concussion Clinic on 03/03/09 for additional follow up.  



Case 2
Post Concussion Symptom Scale



THE END


