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Objectives

I. Recognize Signs of Concussion 

II. Explain Pathophysiology of Concussion

III. Organize Management Plan For 
Concussion

IV. Explain Risks of Returning To Play Too 
Early

V. Develop Return To Play Guidelines



Question 1

• 16 year old H.S. LB misses a tackle and receives a knee to his 
helmet. Positive L.O.C. for less than 30 seconds and then able 
to get up on his own and walk towards the sideline. After 
initial medical evaluation he sits on the bench for the 1st half. 
There is no appreciable neuro deficits on the sideline. What is 
the minimum timeframe that has to pass before he can return 
to the game?

a) 7 days with RTP on 8th day if asymptomatic

b) 5 days with RTP on 6th day if asymptomatic

c) 3 days with RTP on 4th day if asymptomatic

d) Next day

e) 2nd day 



Question 2

• A high profile patient who is a professional  B-ball player 
comes into the office to discuss his past medical history. He 
has had 5 documented previous concussions over the course 
of his 7 year career. He had one concussion with LOC and 
always returned to competition within 7-10 days. Which of the 
following would be an accurate statement to consider when 
advising him to retire from his sport?

a) Assessment of each prior concussion particularly severity 
should not influence decision

b) There is higher risk after sustaining > 2 concussions in 7 year 
period

c) Subsequent concussions can resolve faster than previous 

d) Normal MRI brain would lessen concerns

e) There is a potential risk for long-term neurocognitive deficits



Epidemiology And Prevalence

• NCAA
• 0.43 per 1000 athletic exposures

• High School
• 0.23 per 1000 athletic exposures

• Largest Number
• Men’s Football

• Highest Rate
• Women’s Ice Hockey

• Men Vs. Women
• Basketball overall rate is 0.07 per 1000 exposures in men vs. 0.21 

per 1000 exposures in women
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Most Commonly Reported 
Symptoms Within 3 Days
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Concussive Pathophysiology

1) Influx of neurotransmitters(Glut./NMDA)

2) Sodium/Potassium Pump Works Overtime

3) Increase In Glucose Metabolism

4) Diminished Cerebral Blood Flow

5) Energy Crisis

6) Persistent Calcium-Mitochondrial Oxidation

7) Alternate Fuel-Lactate Induces Acidosis
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1)Avoid Impact to the Head Again
2)Avoiding  Worsening The Starvation Crisis
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Auto-Regulatory Malfunction
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Athletic Concussion In 
Developing Brain
• The younger the brain the more resilient the brain is 

after injury?
• Moderate fluid percussion in rats vs. weight drop model

• 1st Week After Injury
• NMDA alterations 

• Increased cognitive impairment

• Stagnant lesion size in rats with immobilization

• Repeated Injury > Two Isolated Events

• Cognitive defect could present later without initial signs



Predisposing Factors 

•Personal History of Headaches

• Family History of Headaches

•History of Concussion

•Underlying ADD/ADHD

•History of Depression/Anxiety

•Dyslexia
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SCAT 3

• > 13 year old athletes
• Child SCAT 3

• Glasgow Coma Scale

• Maddock Score
• Questions related to current related events

• Cognitive Score

• Symptom Evaluation

• Neck Score

• Balance Error Score System
• Gait Examination
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When To Refer To Specialist?

1) The symptoms have not gone away after 10-14 days, or

2) The symptoms worsen at any time,

3) Patient has a history of multiple concussions or risk factors 
for prolonged recovery. This may include a history of 
migraines, depression, mood disorders, or anxiety, as well as 
developmental disorders such as learning disabilities and 
ADHD.



Concussion Treatment 

•REST

•REST 

•REST 

•REST



Concussion Treatment

•Rest

•Monitor Concussion Symptoms

•Vestibular Oculomotor Therapy

•Neuro-ophthalmology program

• Speech Therapy

•Pharmacologic Management

•Graded Exercise Program



Pharmacologic Management

Yes

• Tylenol

• Fish Oil

• Gabapentin

• SSRIs-antidepressants

• Melatonin

• Topamax

No

• NSAIDs

• Vitamin E

• Multi-vitamins

• Ambien-sleep agents

• Narcotics

• Sumatriptan?



Diet In Concussion 
Management
• Lean protein and low fat diets



OMT in Concussion

• Goal-Reduce Pain

• Cervical Myofascial Strain/Whiplash

• HVLA?

• Caution with oculomotor deficits



Post-Concussion Syndrome 
Treatment
• University of Buffalo Study
• Eli et al

• Graded Exercise Program





IMPACT TESTING

• Review Data

• 30% False Positive

• 30% False Negative

• Sand-Bagging

• Poor Baseline Testing

• Testing Options



Alternative Baseline Testing

• Dynamic Baseline Testing

• Value of Balance Testing

• Value of Cognitive Testing

• Monitoring Heart Rate



Concussion Prevention

• Rugby Style Tackling

2014 New Hampshire Football Study

 Serevi Seattle Based Company

Goal-Decrease Head Impact
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Long-Term Sequelae of 
Multiple Concussions
• Cognitive impairment and executive function 

impairment

• NP testing with multiple concussions vs. control

• Headache disorders

• Decreased perceived health related quality of life 
measures

• Psychiatric disorders including depression is 
increased with multiple concussions

• Dementia pugilistica: dementia associated with 
retired boxers 



Chronic Traumatic 
Encephalopathy
• Diagnosed at autopsy

• Increase in donation of brain tissue by 
professional athletes

• True incidence unknown

• Pathologic Findings

• Superficial cortical layers

• Atrophy-temporal, hemispheres, brainstem, 
thalamus

• Tau-immunoreactive neurofibrillary tangles & 
astrocyte tangles



CTE Clinical Presentation

• Insidious cognitive decline

• Confusion

• Disorientation

• Behavioral changes

• Parkinsonian features

• Psychotic features



Second Impact Syndrome

• Catastrophic Brain Swelling

• Symptomatic upon second impact

• 2nd impact < 1st impact

• Pathophysiology

• Cerebral dysautoregulation

• Extraordinarily rare

• True incidence unknown

• Rapid deterioration



Ohio Legislation 

• House Bill 143
i. If coach or referee removes participant from sport 

then participant is not cleared to return to play in 
the same day

ii. In order to return to competition a licensed 
physician must provide written documentation

• Coaches-online concussion course

• Is Baseline Testing Mandatory?



Equipment Changes

• Flex Helmet
• Absorbs Impact 

• Mouthguard
• Prevention of concussion?

• Weight of the Soccer Ball

• There is no convincing evidence that new 
helmet technology, mouthpieces or 
protective head gear prevents concussion



Updated Zurich Guidelines



Question 1

• 16 year old H.S. LB misses a tackle and receives a knee to his 
helmet. Positive L.O.C. for less than 30 seconds and then able 
to get up on his own and walk towards the sideline. After 
initial medical evaluation he sits on the bench for the 1st half. 
There is no appreciable neuro deficits on the sideline. What is 
the minimum timeframe that has to pass before he can return 
to the game?

a) 7 days with RTP on 8th day if asymptomatic

b) 5 days with RTP on 6th day if asymptomatic

c) 3 days with RTP on 4th day if asymptomatic

d) Next day

e) 2nd day 



Question 2

• A high profile patient who is a professional  B-ball player 
comes into the office to discuss his past medical history. He 
has had 5 documented previous concussions over the course 
of his 7 year career. He had one concussion with LOC and 
always returned to competition within 7-10 days. Which of the 
following would be an accurate statement to consider when 
advising him to retire from his sport?

a) Assessment of each prior concussion particularly severity 
should not influence decision

b) There is higher risk after sustaining > 2 concussions in 7 year 
period

c) Subsequent concussions can resolve faster than previous 

d) Normal MRI brain would lessen concerns

e) There is a potential risk for long-term neurocognitive deficits



Conclusion

• Understanding pathophysiology of concussion will help 
determine best  time course in returning athlete to 
practice and game

• Dynamic Testing improves baseline testing accuracy 
while assisting the clinician with return to play of the 
athlete

• In treating concussion there must be a team approach
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