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The “Game Plan”

1. Recognize symptoms, 

referral indications, and 

recommendations for sports-

related concussion

2. Discuss sports-related 

musculoskeletal injuries 

including the epidemic of 

overuse injuries
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Who Needs Sports 

Medicine?
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Where’s the real need?

• 44 million youth participate 

in organized sports 

• > 7.7 million athletes 

participate in high school 

• High school athletes 

account for >2 million 

injuries annually

• Athletes < 14 yo are treated 

yearly for more than 3.5 

million sports injuries

5
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Sports injury in Cass, Clay, Jackson, and Platte County, Missouri

• More than 1900 sports injuries each year in children and adolescents 

aged 5-17 were treated in hospital emergency department (ED)

• >5 children or adolescents are treated in hospital ED from sports injury 

every day

Data source: MDHSS and Kansas City MO Health Department

“Think Local”
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Risks of Youth Sports

8
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Case #1

• 15 year old QB sustains a 

blow to the head 

• The school does not have 

an ATC available

• After the game he is 

complaining of a headache,  

nausea, and sensitivity to 

light and noise

• They call for advice...
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You Make the Call

nbcsports.com
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The Concussion Explosion

• CDC data

• 1999 = 300,000/yr

• 2009 = >3.8 million/yr

• 10% all high school 

athletic injuries
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1916
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Why such a fuss?

• Professional Sports

• Increased concussion 

awareness…

• Media exposure

• Lawsuits, CTE

• Tragic deaths from head 

injuries in sport
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Is it all about football?
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SCAT/SAC Studies to Date

Yengo-Kahn AM, et 
al Neurosurg 
Focus, 2016.
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Survey 2016-17
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Dispel the Myths

• Less than 10% of 

concussions involve loss 

of consciousness

• Abandon grading scales

• Youth athletes are at 

more risk of prolonged 

recovery & risk of 

catastrophic head injury
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What we know 

about concussion…
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What happens in a concussion?

• Theory of a “Metabolic mismatch”
• Hovda,1999

• Higher energy demand and glucose metabolism

• Decrease in energy supply and cerebral blood flow 
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Second-Impact Syndrome? 

• Theory is:

• Loss of autoregulation, edema, herniation

• Delayed recovery & more sensitive during this period

• Almost exclusively adolescent athletes

• 90% of deaths from sports-related head injury 
occur in high school age athletes or younger

• Catastrophic football head injuries are 3x greater 
in high school athletes than in college athletes
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Concussion Legislation

“Lystedt Laws”
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Initial Symptoms Reported

• Feels “foggy”

• Trouble concentrating

• Confused

• Does not “feel right”

• Headache 

• Nausea/Vomiting

• Dizziness

• Blurry Vision

• Sensitivity to light or 
noise
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Signs Observed by Others

• Loss of 

consciousness 

(<10%)

• Avoids eye contact

• Amnesia to event 

prior or after injury

• Looks clumsy

• Athlete dazed or 

stunned

• Confusion – plays, etc

• Can’t recall game, 

score or opposing 

team

• Answers questions 

slowly
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What do I dream about?
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Not ready for Prime Time



©2013 Children's Mercy Hospitals and Clinics. All Rights Reserved. 03/1329

Where are we currently?

• History & Symptom 

Checklists

• Physical Exam

• Balance Testing

• Imaging?

• Computerized 

neurocognitive testing?
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Computerized Neurocognitive 

Testing

• First used in 1982

• Attempts to measure 

attention span, memory, 

problem solving, and 

reaction time

• Baseline?  Who?  Often? 

False security?

• Comprehensive plan 

required
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You Make the Call

• Mom calls wanting to 

know what she can do to 

help treat a concussion?

• Medications?

• Sleep?

• Rest?

• School?
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Essential Equipment

32
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My Current Approach…

• Close observation/physical/cognitive rest 48 hrs!

• Limit medications, emphasize sleep hygiene

• After 48-72 hours introduce the concept of gradual 
aerobic and cognitive activity beneath symptom 
threshold (20 min/day)

• No contact sports, at-risk activity or provoking 
symptoms

• ??? Driving

• Review expectations and return-to-play guidelines!
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Return-to-Play “Insurance”
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Treatment Options

• Physical Rest

• Exercise?

• Cognitive Rest

• Medications

• Vestibular therapy
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• 88 patients ages 11-22 seen in ED <24 hrs after injury

• Randomized to strict rest for 5 days versus usual care (1-2 days rest, followed by stepwise return 

to activity). 

• Rest group reported more daily symptoms (total symptom score over 10 days, 187.9 vs 131.9, P < 

.03) and slower symptom resolution.

Thomas DG. Benefits of strict rest after acute concussion: a randomized controlled trial. Pediatrics. 2015 Feb.

Physical Rest
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At 7 days post-injury

– Early physical activity – 48% with 3 or more symptoms

– No physical activity – 80%

• At 28 days post-injury

– Early physical activity – 29% symptomatic 

– No physical activity – 40%

• Conclusion: Among participants aged 5 to 18 years with acute concussion, physical activity within 7 days 
of acute injury compared with no physical activity was associated with reduced risk of PPCS at 28 days.

Grool, Meehan, et al. JAMA December 2016

Physical Activity
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• Some animal data show that early forced exercise is detrimental to recovery 
after concussion, but other animal data show that voluntary exercise is not 
detrimental to recovery.

• New research suggests that absolute rest beyond the first few days after 
concussion may be detrimental to concussion recovery. However, further 
research is required to determine the appropriate mode, duration, intensity, 
and frequency of exercise during the acute recovery phase of a concussion 
prior to making specific exercise recommendations. 

Leddy J. The Role of Controlled Exercise in Concussion Management. PM R. 2016 Mar.

Physical Activity
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The Million $$ Question

• The family calls wanting 

to know when their child 

should return to school 

after a sports-related 

concussion?
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Return to Learn

• Very little evidence

• Open lines of 

communication with 

school

• Rest breaks, extra time 

between classes, 

shortened classes, etc

• Advance gradually
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Chronic Concerns ?
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CTE

• Postmortem finding of 

increased tau deposition

• Also found in other 

conditions

• Not always correlated with 

symptoms

• Direct cause ??

• Relationship overstated?



©2013 Children's Mercy Hospitals and Clinics. All Rights Reserved. 03/1344

What happens later in life?

• Study evaluated football players from 1956-1970

– Rochester, MN

– Compared to varsity swimmers, wrestlers and basketball players

• Head injury more likely reported in football

• 296 football athletes, 190 other athletes

• No increased risk in football players of neurodegenerative diseases 

and specifically dementia, parkinsonism, and ALS

Janssen PH, Mayo Clini Proc, 2017
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How safe is Football?

• Study evaluated deaths from traumatic brain and 

spinal cord injuries in HS and college sports from 

2005-2014

– High school – 24 deaths reported 

• 58% of these in last 5 years

– College -- 4 deaths

MMWR, Jan 2017
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Educate, educate…
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• Optimal Recovery begins at time of 

injury!
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Removing from Play

• High School Athletes

– 35 who were immediately removed from play (REMOVE)

– 34 who continued to play (PLAY)

– PLAY group took avg 44 days to recover, REMOVE took 22

– PLAY group 8.8 times more likely to have recovery lasting longer than 

21 days

– PLAY group had worse performance on neurocognitive testing and 

worse symptoms than REMOVE group

Elbin RJ, Pediatrics
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Case #2

• The father of a 14 yo

soccer player calls 

reporting that his daughter 

has persistent knee pain 

and swelling

• She had a non-contact 

injury and recalls a “pop”

with her knee buckling 
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Case #3

• The family of a 15 yo

basketball player calls after he 

“rolled his ankle” 

• He was able to limp 

afterwards but unable to run

• They want to know if they 

should go to the ED?
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Ottawa Ankle Rules

• Ankle x-rays if ankle pain with: 1) bony tenderness 

along the posterior edge/tip of lateral or medial 

malleolus or 2) inability to bear weight for 4 steps

• Foot x-rays if foot pain with: 1) bony tenderness at 

the base of the 5th metatarsal or 2) bony tenderness 

of the navicular bone or 3) inability to bear weight for 

4 steps
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Case #4

• A 13 y/o gymnast calls 

after having right hip pain 

and difficulty walking.  

She felt a “pop” while 

doing the splits. 
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Ischium Avulsion

• On exam she had 
limited ROM with hip 
flexion, hip IROM, knee 
extension.

• She was tender to 
palpation over the 
ischium.
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Pelvic Avulsion 

Fractures
• Occur with aggressive, 

athletic motions

• AIIS - soccer/rugby

• ASIS - sprinters/soccer

• Ischium -

gymnasts/hurdlers

• Crutches, NWB, pain 

control
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Youth Athletes

56
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Little League Shoulder

57

Compare
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Why so much overuse?

• Increasing levels of 

participation ~ 44 million

• Competitive nature has 

led to early specialization 

and intensity of training

• Repetitive training leads 

to overuse injuries

• Morbidity in Canada… 

Sport>Infectious disease
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Not just lil’ adults

• Sports specialization at young ages, 

year round participation 

• Immature bones, growing brains, 

insufficient rest after injury, poor 

training, poor conditioning

• Lack of high quality medical care 

directed towards student-athletes
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The toughest call?
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Benefits of Youth Sports

•  Physical Activity

•  Obesity

•  Academic Success

•  Quality of Life 

• Leadership

• Teamwork

• Job opportunities?

• Lifelong habits

62



©2013 Children's Mercy Hospitals and Clinics. All Rights Reserved. 03/1363



©2013 Children's Mercy Hospitals and Clinics. All Rights Reserved. 03/13

Choices, Choices
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Youth Sports Team

• Coaches

• Teammates

• Health Care 

Professionals

• Parents

• Physicians

• Community
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