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What is a 
Concussion? 

• A biological process affecting 
the brain induced by physical 
forces 

McCrory P et al., Consensus Statement on Concussion in Sport, (3rd ), Br J Sport Med 2013 

 Symptoms start quickly 
 Don’t have to be knocked out  
 Gets better with time if you don’t get whacked again 
 CAT scans are normal 

“A Brain Movement Injury” 



Signs/Symptoms of Concussion 
• Headache 
• Dizziness 
• Nausea and Vomiting 
• Vacant stare (looks ‘out of it’) 
• Slow to talk or do things 
• Memory loss (amnesia) 
• Confusion and inattention 
• Disorientation 
• Slurred or incoherent speech 
• Loss of coordination 
• Emotions out of proportion 
• Any period of            

unconsciousness 



4 R’s of Sports Concussions 

Recognize signs & symptoms.  
Remove from play/risk of repeat 

injury 
Recover 
Return to play/activity 
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Who Gets Sports Concussions? 

Lincoln, et.al., Am J Sports Med 2011; Giza, Kutcher, et al., Neurol 2013 

Football 
53% 

Lacrosse, 
boys 
9% 

Soccer, boys 
4% 

Wrestling 
5% 

Basketball, 
boys 
3% 

Baseball 
1% 

Soccer, girls 
7% 

Lacrosse, girls 
4% 

Basketball, girls 
6% 

Softball 
2% 

Field Hockey 
2% 

Cheerleading 
5% 

Concussions (% of total) 

Sport Boys Girls 

Football: H 
Football: C 

1.55 
3.02 

- 
- 

Ice Hockey: C 1.96 - 

Soccer: H 
Soccer: C 

0.59 
1.38 

0.97 
1.80 

Basketball: H 
Basketball: C 

0.11 
0.45 

0.60 
0.85 

Baseball/ 
Softball: H 
B/Sball: C 

 
0.08 
0.23 

 
0.04 
0.37 

Concussions/1000 games Girls have a higher rate 
of concussion than 
boys, particularly in 
similar sports 
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Pediatric mild TBI >2 years old:  
Indications for CT scanning 

Kupperman, et.al. Lancet, 2009 

GCS=14 
Altered mental status 
Basilar skull fracture 

No 

Yes CT recommended 

Observation or CT 
Based on: 
•  Physician experience 
•  Multiple vs isolated findings 
•  Worsening signs/symptoms 

after ED observation 
• Parental preference 

4.3% risk of ciTBI 

Loss of consciousness  
Vomiting 
Severe mechanism of injury  
Severe headache 

No 

Yes 

0.9% risk of ciTBI 

CT NOT recommended 

<0.05% risk of ciTBI 



Was that a Concussion? 
• There is NO SINGLE test 

to diagnose concussion 



Sport 
Concussion 
Assessment 

Tool 
SCAT3 

McCrory, et.al. Br J Sports Med, 2013 

Sensitivity 0.64-0.89 
Specificity 0.91-1.0 

Symptom Checklist 



SCAT3 
Cognitive assessment: 
Standardized Assessment of 
Concussion (SAC) 
 
 
 
 
1. Orientation: month, date, day, year, 

time 
2. Immediate memory: 5 words x 3 

tries 
3. Concentration:  

a. Digits backwards (3, 4, 5, 6) 
b. Months in reverse order 

 
4. Test Balance and Coordination  

 
5. Delayed recall: same 5 words, one 

try. 

Sensitivity 0.80-0.94 
Specificity 0.76-0.91 

Balance assessment:   Balance 
Error Scoring System (BESS) 

 
 
 

4. Test Balance and Coordination 
a. Double leg stance (20s) 
b. Single (non-dominant) leg 

stance (20s) 
c. Tandem stance (20s) 
d. Upper limb coordination 

Sensitivity 0.34-0.64 
Specificity 0.91 



Computerized Cognitive Testing 
 Automated Neuropsychological 

Assessment Metrics (ANAM) 
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Acute 
Concussion 
Evaluation 

(ACE) 

http://www.cdc.gov/concussion/hea
dsup/pdf/ACE-a.pdf 



Expect to Get Better 

N=2141 HS athlete-exposures 
N=136 concussions 

Collins, et al., Neurosurgery 2006 

70-75% of high school athletes with 
concussions get better in 14 days; 80-
85% in 21 days.  



Early Intervention after mTBI - Kids 

Ponsford et al.  Pediatr 2001 
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Reassurance, education and symptom management provided <1 
week post-TBI reduced symptoms and scores at 3 months. 
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Protect from Repeat Concussion 

Athletes with repeated concussions 
take longer to recover – and miss 

more school and more games. 

Guskiewicz et al., JAMA 2003 
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Risk Factors for Prolonged Recovery 

Adapted from Giza, Kutcher, et al., Neurol 2013 

Prior concussion 

Younger (teen)age 
Headache 

(migraine, 
tension, CDH)  

Prior 
headaches 

Fogginess 
On-field 

AMS 

Learning 
disability / 

ADHD 

Dizziness 

Anxiety 

Depression 



To Rest or Not to Rest? 

Thomas DG, et al, Pediatrics 2015 

Strict rest (5d) took 3d longer 
than usual care (1-2d rest) for 
50% to recover.   But more 
symptoms reported at all times 
in strict rest group. 

Brown, et al., Pediatrics 2014 

Prospective; n=335; age=15y (8-23) 

Only highest cognitive activity 
level predicted longer recovery. 



Active recovery? 

Kutcher & Giza, Continuum 2014 

Cognitive activity 

Non-contact 
physical activity 

Contact-risk 
activity 



What about Return to Activity? 

REST 
• 1-2 days 
• Limited/ no 

work 
BEGINNING 
RECOVERY 

• Start cognitive effort 
• Partial return to 

school 
• Monitor symptoms 

GRADUAL 
ACTIVITY 

• Increase cognitive 
effort 

• Return to school 
• Monitor symptoms 
• May start non-contact 

risk exercise 

RETURN TO 
NORMALCY 

• Return to normal 
school 

• Monitor symptoms 
• Begin/ continue 

return to play 
progression 



ACE: Return to School & Play 

http://www.cdc.gov/headsup/pdfs/providers/ace_care_plan_school_version_a.pdf 



What about Return to Play? 

McCrory, et.al. Br J Sports Med, 2009, 2013 

Athletes should NOT return to play the same day of injury 
“Return to Play” only after “Return to Learn” starts 

1. Symptom-limited rest     (physical and mental rest) 

24-48 hours for high school 
and younger 

3. Sport-specific exercise   (add balance, running, balance) 

2. Light aerobic exercise    (add aerobic, stationary bike, swim) 

4. Non-contact training drills (add thinking, resistance training) 

5. Full contact training          (after medical clearance) 

6. Return to competition       (game play) 



Overview 
 

1. Introduction  

2.Pre-participation evaluation and counseling 

3. Initial evaluation 

4.Management and Return to play 

5.Chronic sequelae 

6.Prevention 

7.Summary 



Historical Football Cohort 

Savica R., et al., Mayo Clinic Proceedings, 2012 

Dementia 3.0% 1.4% 
Parkinson 2.3% 3.6% 
ALS  0.5% 0.7% 

Football 
N=438 

Band 
N=140 

No significant difference between 
HS football athletes and band 
members 

Alzheimer 0.6% 3.4% 
Parkinson 0.6% 3.4% 
ALS  0.6% 1.1% 

Nonspeed 
N=152 

Speed 
N=173 NFL athletes in speed positions 

have higher risk than nonspeed or 
non-NFL general population 

Lehman, et al., Neurol, 2012 
SMR AD 3.86 [1.6-7.9]; ALS 4.31 [1.7-8.9]  



Chronic Neurocognitive Impairment (CNI) vs. 
Chronic Traumatic Encephalopathy (CTE) 

Harmon et al., AMSSM Position Statement, BJSM 2013 
Giza, Kutcher et al., AAN Guideline, Neurol 2013 

Chronic Neurocognitive 
Impairment (CNI) 

• Decrement in function 

• May be static 

• Detected in living patients 

• May be measured by neuropsych 
testing, neurological measures or 
behavioral screening questionnaires. 

• Causal link not established, but 
suggested by dose-dependent risk 
in studies of professional athletes 
(Class I-II). 

Chronic Traumatic 
Encephalopathy (CTE) 

• Neurodegenerative disease 

• Presumed progressive 

• Detected post-mortem 

• Characterized pathologically by tau 
accumulation in brain 

 

• Causal link not yet established, 
current data is only case 
reports/series (Class IV) 
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How can we improve youth 
sports safety? 

Practice good technique! 
Avoid unnecessary contact! 

Use protective equipment properly! 
Enforce rules consistently! 

Identify and manage concussions 
properly! 



Thinking Like a Risk Manager  
aka Becoming “Bullet-Proof” 

 
• What’s in the Best Interests of Patient Safety? 
 
• What Could Possibly Go Wrong? 

• And what process improvements can we make to diminish the risk of 
preventable harm to the patient and reduce our professional liability 
exposure? 

 



The Path to High Reliability 

“Swiss Cheese” Model – James Reason, 1990.   
Reason, J. (1990) Human Error. Cambridge: University 
Press, Cambridge. 



35 Insufficient 
Education & 
Resourcing of 
Coaching Staff 

Culture  
Tolerance of Unsafe 
Conditions & Ethos of 
Invincibility 
 
Behaviors and attitudes of 
Coaches, Parents & Players 

Lack of 
Awareness/Inconsistent 
Application of Clinical 
Guidelines for Evaluating 
and Managing 

Intense Stakeholder 
Pressure to Clear for 
Play—especially for 
“The BIG GAME” 

Insufficient Patient 
Education, Unassessed 
Patient/Player 
Understanding of Care 
Plan Nonadherence 

Office Systems & 
Communication 
Deficiencies 
Absence of 
Patient Tracking 
& Follow-up 
Lack of Care 
Coordination 

Inherent Risk of High 
Contact Sports 

Limitations 
in or 
Defective 
Protective 
Equipment 

Abundant Opportunities to 
Improve 



The Path to High Reliability 
 

Culture of Safety 
+ Systems and Design Improvement    
+ Teamwork Training and Simulations 
+ Use and Development of Tools 
+ Education/ Shared Learning 
 

+Develop a PROCESS that makes it easy for fallible 
humans to do the right thing! 

 



Game Changers 
Joseph Chernach 



Short & Long Term Sequelae… 
  Chronic Traumatic Encephalopathy (CTE) 

 
 Post Concussive Syndrome 

 
       Second Impact Syndrome 

 
Concerns about developing brain/ risk of injury in  
Children & Adolescents 

 
 

 

Uncertainty Warrants Conservative 
Management! 

Rest is the Initial Cornerstone of Management 
 



CA Concussion Law:  AB No. 2127 
 

 Education 
Parents/guardian must sign form acknowledging receipt  and review of 
concussion and tbi information sheet.  
 

 Removal from Play  
Athlete suspected of sustaining a concussion must be immediately removed 
from play for the remainder of the day 
 

 No RTP Without Written Medical Clearance 
An athlete who has been removed from play may not return until evaluated 
by and provided written clearance from a licensed healthcare provider trained 
in the evaluation and management of concussion acting within the scope of 
his or her practice 
 

 Mandated Graduated Return-to-Play Protocol 
No less than 7 days in duration and under supervision of a licensed health 
care provider  
 



A Healthcare Universal Truth 

“The single biggest problem in communication  
is the illusion that it has taken place.” 

George Bernard Shaw 
 



Stepping Up Our Game 
Educate Player & Parent 

 
 

 

• Nature and Risks Associated with Concussion. 
• Risks Associated with Premature RTP  
• Signs and Symptoms of Worsening 

Condition and Actions to Take 
• Return to Activity and Play Protocols  

 
• Provide Written Material, Resources (videos), 

Visit Summary/Care Plan 
 
• Document Education and Materials Provided 



Don’t be the Good Guy… 
Be the Good Doctor! 

How Long 
before I can 
play?  

This is horrible timing, the scouts are here next week! 

The 
ACTs 
are this 
week! 



Stepping Up Our Game 
Anticipate & Address Compliance Challenges 

 

 

 
 Uncover Root Causes 
 
 Never Assume Teach and Verify 

- Adopt “Universal Health Literacy Precautions” 
- Teach me Three® & Teach Back 
 

 Informed Refusal and Advocacy 
 

 Implement Office Systems as Safeguards 
• Preschedule Follow-up & Address Missed 

Appointments 
• Actively Track Referrals 
• Document Efforts to Onboard 

 



Stepping Up Our Game 
Care Coordination & Referral 

 Coordinate with School and Athletic 
Personnel  

– Privacy Protections- HIPAA requirement of patient 
authorization to release PHI to third parties 

• Pre-season waivers  
• Physician’s office Authorization to Release PHI 

 
 Refer & Track- If Symptoms 

Worse/Prolonged/No Improvement 
 

 ED Referral to HCP 
No same day RTP! 
No pending RTP! 

 
 

 



In Good Form 

And  
• Return to Daily Activities 
• Return to School 
• Returning to Sports PE restrictions etc. 
• Return to Play 
• Follow up and Referral 



Pre-participation exam:  
Risk factor hx, comorbidities, 

neuro, GSC, SAC, BESS, NPT 

Approach to concussion management 

Concussion 
suspected 

Initial assessment 

Definite 
Concussion 

Probable 
Concussion 

Possible 
Concussion 

Not a concussion 

Resolved 
concussion 

Serial assessments 
Manage activity 

Symptom monitoring 

Gradual 
return 

to 
activity 

Return to 
Participation 

Diagnosed 
Concussion 

Sit it  
Out! 

Treat other 
condition: 

• Hyperthermia 
• Migraine 
• Syncope 
• Anxiety 
• LD 
• Other 

Kutcher & Giza, Neurol Continuum 2014 



 Concussion 
Resources 

Recognize 
Remove 
Recover 
Return 

AAN Evidence-Based Guidelines 
Released 3/18/13!!! 

http://www.aan.com/concussion 

Heads Up! www.cdc.gov 



Summary 
1. Concussion is a clinical diagnosis; management 

follows evidence-based guidelines but individualized. 
2. No single test for concussion.  
3. Remove from contact risk to avoid repeat concussion. 
4. Provide anticipatory guidance to reduce risk for 

chronic PCS 
5. Manage comorbidities, often predict longer recovery. 
6. Gradual return to activity, but avoid prolonged 

school absence. 
7. Long-term sequelae include cognitive impairment for 

professionals, uncertain in amateurs/youth.   
8. Educate, enforce, practice and protect to            

prevent concussions. 



UCLA Steve Tisch BrainSPORT 
Sports concussion clinics 

12th and Wilshire, Santa Monica 
200 Medical Plaza, Westwood 

Wasserman Building, Westwood 

Email: concussioncare@mednet.ucla.edu 
 

Website: 
http://neurosurgery.ucla.edu/BrainSPORT 

Baseline assessments 

Comprehensive 
care 

Safe return 
to play 

Education 
& Research 

mailto:concussioncare@mednet.ucla.edu
http://neurosurgery.ucla.edu/BrainSPORT
http://neurosurgery.ucla.edu/BrainSPORT
http://neurosurgery.ucla.edu/BrainSPORT
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