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 No standard definition exists

 2 problems

▪ Concussion

▪ Concussion-related impairment and disabilities

 How do you recognize it if you can’t define it?

▪ If you can’t define it, who owns it?



 No standard definition exists

▪ Trauma

▪ Immediate and transient

 2 problems

▪ Concussion

▪ Concussion-related impairment and disabilities

 How do you recognize it if you can’t define it?

▪ If you can’t define it, who owns it?



 Concutera – “to shake violently”
 Concussus – “action of striking together”

 Most common type of traumatic brain injury

▪ Mild brain injury

▪ Mild traumatic brain injury (mTBI)

▪ Mild head injury (MHI)

▪ Minor head trauma



Epidemiology: TBI in the US

64,000 
Deaths

223,000
Hospitalizations

2.6 million
Emergency Department Visits

?? Receiving Other Medical Care or No Care
Estimated 3.6 million/year

2020 CDC Report:  TBI in the United States:  ED Visits, Hospitalizations, and Deaths

300k



Scalp Injury

Skull Injury

Compressive Lesions
Epidural/Subdural

Subarachnoid Hemorrhage
Intraventricular Hemorrhage

Diffuse Axonal Injury 
→CTE?

Anoxic Brain Injury
Permanent Neuro Deficit

Best Prognosis

Worst Prognosis





 Suggested maximal force amplitude 
▪ Brainstem

▪ Corpus callosum

▪ Fornices

 Mechanism for LOC?



Mitochondria 
dysfunction

ATP depletion

? Vulnerability to 
cellular injury with 

cognitive or physical 
exercise

Pathologic 
ion shifts





 Sport is an ideal laboratory to study concussion

 Almost all sport concussions get witnessed

 Most get recorded



 Significant percentage occur where scientists and 
medical researchers are looking for things to study

 Predictable

▪ Happen in a confined space

▪ Happen to a subset of people we can control

 Can study/test cognitive abilities before concussion



Increased Incidence?

Better reporting?

Vigilance?





3-4 Unaffiliated Neurotrauma Consultants
6-10 team MDs
1 Visiting Team Medical Liaison 
1 Airway Management Physician

2 ATCs “Eye in the Sky”
2 Head ATCs
6-8 Assistant ATCs

Referees
Coaches
Players

Video Review











IF A player exhibits or reports signs or 
symptoms

OR A concern is raised by medical 
personnel, booth ATc, Spotter, 
Coach, Teammate or Official

THEN The Player must immediately
undergo assessment









 Loss of Consciousness

▪ Impact Seizure

▪ Fencing Posture

 Ataxia

▪ Gross Motor Instability

 Confusion

 Amnesia



















 2017 NFL season

 251 videos
▪ 211 diagnosed concussions
▪ 40 evaluated athletes - no 

diagnosis of concussion 

 2 expert raters

 Concussed athletes
▪ Slow to get up (65.9%)
▪ Motor incoordination 

(28.4%)
 Non-concussed athletes
▪ Slow to get up (60%)

 Most sensitive
▪ Slow to get up (60%)

 Most specific
▪ Blank/ vacant look (100%)
▪ Impact seizure (100%)

 26% no visible sign





Maddock’s 
Questions

At what venue are we today?

Which half is it now?

Who scored last in this match?

What did you play last week?

Did your team win the last game?











Fox ZG, Journal of Athletic Training. 2008; 43(5):456-463



> 5 may suggest concussion





University of Pittsburgh Medical Center



 Extensive Protocol

▪ Diagnosis is not always clear

When in doubt – hold them out



 Important component in the overall assessment

 Mild to moderate impairment within the first 24 hours

▪ Global functioning

▪ Memory acquisition

▪ Delayed memory

 85-90% have full neuropsychological recovery at 7-10 
days post injury





Unaffiliated NeuroTrauma Consultant
Emergency Medicine 
Neurology
Neurosurgery
PM&R
Sports Medicine

Identification of injury

Rest

Graduated activity

“Independent Neurologist”

Cleared to play



Collins MC, et al - UPMC







 Cortical Spreading Depressions

▪ Headache, seizures, stroke

 Endocrine Dysfunction

▪ Depression/suicidality

 Inner Ear Injury

▪ Dizziness



 ICD-10
▪ History of TBI 

▪ Presence of >3 of the following 

▪ headache 

▪ dizziness 

▪ fatigue

▪ irritability 

▪ insomnia 

▪ concentration or memory difficulty 

▪ intolerance of stress

 DSM-IV
▪ History of TBI
▪ Cognitive deficits in attention/memory

▪ Presence of >3 of the  following that 
persist for >3 months after injury

▪ fatigue 

▪ sleep disturbance 

▪ headache 

▪ dizziness

▪ irritability

▪ affective disturbance 

▪ personality change 

▪ apathy

▪ Interference with social role functioning

▪ Exclusion of dementia Most commonly used –
symptoms 10-21 days





 Cumulative effects of concussions on long-
term neuropsychological function 

▪ Studies showing no differences 

vs

▪ Studies showing significant differences

 Genetic Predilection?
 Adjunct therapies contributing?

 Narcotics



 What disability is likely to come from concussion?

 How can we best diagnose and treat the disability?

 The young male athlete’s apparent full recovery does 
not tell us very much about:

▪ someone older

▪ someone not in extraordinary shape

▪ someone who was not expecting to get hit



 The correct diagnosis is better than a fast 
inaccurate diagnosis

▪ Don’t be in a hurry

 If signs of injury - do the exam

▪ The only wrong exam is the one that was not done

 If you see something – say something
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