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Objectives

• Discuss effects of performance-related 
stress & injuries

• Discuss risks & how injuries occur
• Identify pediatric sports injuries 
• Discuss prevention strategies



Who’s Participating?
• Over 45 million children 

age 6-21 engage in a 
sports program held 
outside of school (6)

• 75% of U.S. families have 
at least one child in a 
high school sport (6)



Pressure to Perform

• 42% of injured youth 
athletes hide or 
downplay the injury so 
they can continue playing
– Pressure from parents
– Pressure from coaches
– Pressure from teammates 



Pressure to Perform

• Sports satisfaction surveys reveal a huge 
disconnect between parents and children
– Participants top reason to play: To have fun

• Also ranked highly: fairness, participation, skills 
development

– Varies with age

– Parents top reason for why kids like to play:

Murphy, Esme.  The High Cost of Competitive pre-H.S. Sports.  February 16, 2015 10:36 PM. http://minnesota.cbslocal.com/2015/02/16/the-high-
cost-of-competitive-pre-h-s-sports/.  Accessed November 11, 2016.

TO 
WIN!



Pressure to Perform
• Parents

– Can create high levels of stress 
• Unrealistic goals
• Focus on winning
• Impractical expectations
• Criticizing or pampering
• Conflicts with coaches

– Can lead to loss of interest



Pressure to Perform

• Most coaches are untrained in strengthening 
and conditioning principles 

• Regulations for coaches are very little or non-
existent and vary widely, even between 
adjoining counties

• Children are spending hours a week with 
coaches; by default, coaches become a role 
model.



Pressure to Perform
• In one study, 1 in 4 parents and 

athletes rated youth coaches 
“less than good”

• 35% of youth cite “negative 
actions of coaches and 
parents” as reason for quitting 

• Some reported pressure to play 
even when injured



Negative Impact of Sports 
• The Sports-Medical Industry

– In 2000, the 8 most common recreational activities 
accounted for 2.24 million medically-treated injuries 
of the musculoskeletal system in children ages 5-14 (3)

– More than 3 million emergency room visits each year 
for 5-24 yos from sports-related injuries

– According to the National Center for Sports Safety, 3.5 
million participants  <14 yoa receive some sort of 
medical care for sports-related injury each year

• The “Industry Cost Model”?...(3)

2 BILLION A YEAR



Risks

• Which sport has highest frequency of injury?

– Girls’ cross country
– Football
– Wrestling
– Girls’ soccer
– Boys’ cross country



Sports Injuries
• Injuries

– Increased tensile 
strength across 
growing bones during 
growth spurts 

• Growth occurs at the 
physis

• Injuries occur at 
different anatomic 
structures compared 
to adults

Merkel, Donna L.  Youth Sport: Positive and Negative Impact on Young Athletes.  
Open Access J Sports Med.  2013; 4: 151-160.



Sports Injuries

• Injuries during 
adolescent years
– Decreased 

flexibility
– Decreased 

coordination
– Decreased balance



Sports Injuries
• Most injuries are sustained 

from repetitive trauma

• Rest (the most important), ice, 
and non-steroidal anti-
inflammatory drugs (NSAIDS), 
e.g. aspirin, ibuprofen, 
naproxen, will normally 
alleviate the problem



Sports Injuries
• The specialization of sports

– More and more young athletes 
choosing to stay sports specific

– Increases
• Sports-related injuries
• Peer isolation
• Burnout
• Psychosocial problems
• Attrition



Sports Injuries
• Earlier start

– Numerous studies show “athletic 
performance at early age is 
unreliable in predicting future 
ability to perform successfully in a 
chosen sport”

– The earlier a child is identified as 
being talented for a particular 
sport, the more uncertain the 
prediction for future success in that 
sport



Overuse Injuries
• Limited literature exists
• Difficult to identify and record overuse injuries 

due to their clinical presentation and 
characteristics
– Fluctuating symptoms
– May not result in time loss from sports 

• Important since this is part of definition or quantifier of 
severity in past research

Wu, Mark.  Overuse Injuries in the Pediatric Population.  Sports Med Arthrosc Rev. v 24. No 4, December 2016



Overuse Injuries
• More prevalent in older children and 

females
– 2,133 patients age 5-17

• 54.4% were 13-17 yoa vs 49.2% 
who were 5-12 yoa (P=0.032)

• 62.5% females vs 41.9% males 
(P<0.001)

– Males more likely to have traumatic 
type injury

• Different sports
• Differences in neuromuscular 

and biomechanical changes 
during periods of rapid growth

• Psychological
• Social 
• Cultural

Wu, Mark.  Overuse Injuries in the Pediatric Population.  Sports Med Arthrosc Rev. v 24. No 4, December 2016



Sports Injuries

• Undiagnosed and untreated injuries can lead 
to long term injuries that will affect the child 
well into adulthood
– Recurrent shoulder injury leading to normal 

anatomy alteration
– Recurrent elbow injury leading to chronic elbow 

instability
– Recurrent ankle sprains leading to chronic ankle 

instability



Overuse Injuries
• Little League shoulder
• Little League elbow
• OCD of the capitellum
• Lumbar spine 

spondylolysis
• Femoral neck stress 

fracture
• Osgood-Schlatter
• Tibial stress fracture
• Calcaneal apophysistis



Specific Injuries Common in Sports

• Shoulder Injuries

• Elbow Injuries

• Knee Injuries

• Ankle Injuries



The Shoulder



Alteration of Normal Anatomy
• GIRD (Glenohumeral Internal Rotation Deficit)

– Stretching of anterior capsule
– Contracture of posterior capsule
– Remodeling of glenoid and humeral head

• Leads to increased external shoulder rotation 
and decreased internal shoulder rotation
– Altered mechanics of the shoulder



Little Leaguer’s Shoulder
• 11-14 yo age
• Chronic, repetitive microtrauma of 

proximal humeral physis
– Torsional stress during late cocking 

and early acceleration phase of 
throwing

• Pitchers, swimmers, tennis players
• Radiographs may demonstrate 

widening of physis, sclerosis, cyst 
formation, demineralization/lucency, 
fragmentation of the physis



Little Leaguer’s Shoulder
• Present with several months of diffuse 

shoulder pain
• Recent increase in throwing activity
• Physical exam findings:

– Anterolateral proximal humerus tenderness
– Pain and weakness with resisted shoulder internal 

and external rotation



Little Leaguer’s Shoulder
• Management

– Rest for throwing arm 
for three months

– PT to focus on 
mechanics and strength

– Reduce number of 
pitches

– Switch player to 
another position that 
requires less throwing 

– If severe, cease all 
throwing activities



Little Leaguer’s Shoulder



Impingement

• When the bursa is 
“pinched” between 
the rotator cuff and 
the acromium

• More likely to occur 
in swimmers



Impingement
• Treatment

– Rest, ice, NSAIDs
– Physical therapy
– Cortisone injection (if older) 
– Subacromial decompression



Shoulder Dislocation
• Approximately 40% of all traumatic shoulder 

dislocations occur in patients under age 22

• Majority occur in young athletes 
participating in collision or contact sports

• The younger the age of the first dislocation 
the more likely subsequent shoulder 
dislocations will occur



Shoulder Dislocation
• Only 5% of glenohumeral dislocations 

happen in children <12 yoa
• Traumatic

– Proximal humerus may displace 
anteriorly, posteriorly or inferiorly

• Atraumatic (voluntary or involuntary)
– Occurs in a number of non-traumatic 

causes
• Congenital abnormalities or 

deficiencies
• Hereditary joint laxity problems 

(Ehlers-Danlos)
• Developmental joint laxity problems
• Emotional and psychiatric 

disturbances



Shoulder Dislocation
• Clinical features of acute 

dislocations
– Normal contour of shoulder is 

lost
– Any attempt to move shoulder is 

painful
– Anterior dislocation: Arm held in 

slight abduction and external 
rotation. May be able to palpate 
humeral head anteriorly

– Posterior dislocation: Arm held 
adducted and in marked internal 
rotation



Shoulder Dislocation
• Re-dislocation rate is 80-85% in 

patients <20 yoa after traumatic 
dislocation

• Most surgeons now recommend 
Bankart repair after first 
dislocation for high demand 
athletes

• Surgery in younger patients 
recommended after diagnosis of 
recurrent glenohumeral instability



The Elbow



Little Leaguer’s Elbow
• Medial epicondylar aphophysitis
• More common in 8-15 yoa
• Overuse injury
• Complain of medial sided elbow 

pain
• Associated with throwing

– Tissue breakdown exceeds 
tissue repair

• Most common in pitchers
– Infielders, catchers, and 

outfielders



Little Leaguer’s Elbow
• Repetitive stress to growth plate

– Valgus overload with distraction
• Medial epicondyle
• Medial condylar apophysis
• Medial collateral complex of the 

elbow
– Compression stress

• Radial head
• Capitellum

• X-ray
– Widening of medial epicondyle 

ossification center
– Apophysis overgrowth
– Condylar fragmentation
– Avulsion near apophyis



Little Leaguer’s Elbow
• Results in

– Delayed or accelerated 
growth of the medial 
epicondyle (medial 
epicondylar apophysitis)

– Traction apophysitis (medial 
epicondylar fragmentation)

– Medial epicondylitis
• Manifestations

– Progressive medial pain
– Decreased throwing 

effectiveness
– Decreased throwing distance



Little Leaguer’s Elbow
• Management

– Pitching guidelines 
(previously discussed)

– Active rest
– Cryotherapy
– NSAIDs
– Year-round fitness
– Avoid maximum throw 

efforts
– Proper training mechanics



Little Leaguer’s Elbow

• MRI study
– 26 asymptomatic Little League players
– Correlated abnormal findings with risk factors
– 12 positive findings on 9 players correlated with:

• Year-round play
• Loss of internal rotation
• Private coaching

Wu, Mark.  Overuse Injuries in the Pediatric Population.  Sports Med Arthrosc Rev. v 24. No 4, December 2016



The Knee



Acute Patellar Dislocation
• Patient usually describes 

twisting injury
• Knee often swollen
• Patella is almost always 

reduced or relocated
• If not reduced, the knee will 

usually be flexed and patella 
will be lateral 
– Passively extend knee and gently 

apply medial force to the patella
• Usually underlying anatomical 

abnormality

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMvrzo-8nckCFcI8JgodfhoAyw&url=http://sportsrehabcoach.com/sports-rehabilitation-patellar-dislocation/&bvm=bv.107763241,d.eWE&psig=AFQjCNENMUHTWG624kEBPePhfDJVYVeFeg&ust=1448056270575469


Recurrent Patellar Dislocation
• Anatomic Factors

– Increased Q angle
• Normal is <10 degrees

– Excessive external 
tibial torsion

– Femoral condylar 
dysplasia

– Patella alta
– Generalized 

ligamentous laxity 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjmw47695XKAhWIWh4KHbTjAOgQjRwIBw&url=http://www.slideshare.net/nickcaplan23/postgraduate-orthopaedics-march-2015-biomechanics&bvm=bv.110151844,d.dmo&psig=AFQjCNGO9Fv8c35veYID0rGzgDcVzBqhgA&ust=1452195472177250


ACL Tears
• Dodwell et al reported a 20x 

increase from 1996-2009 in 
rate of ACL reconstruction per 
100,000 aged 2-20 in New York 
state (1)

• A 2012 study showed ACL 
injuries represent nearly 25% of 
all high school knee injuries 
(12)

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJ21ytzmvcgCFYEXHgodAgkL0w&url=http://www.crossfitspokane.com/category/injury-prevention/&psig=AFQjCNH00a1a2TzDWkAWp10jhp4SML1_yQ&ust=1444769095861855
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJ21ytzmvcgCFYEXHgodAgkL0w&url=http://www.crossfitspokane.com/category/injury-prevention/&psig=AFQjCNH00a1a2TzDWkAWp10jhp4SML1_yQ&ust=1444769095861855


Intrinsic Risk Factors for ACL
• Females 2-9x higher rate of non-

contact ACL injury
• Decreased femoral notch width
• Decreased ACL volume
• Increased posterior slope
• Increased Q angle
• Increased anteversion
• Greater generalized ligamentous 

laxity
• Quadriceps dominant musculature
• Weak core and hip strength



Extrinsic Risk Factors for ACL
• Pivoting and cutting 

sports

• Footwear

• Weather conditions

• Playing surfaces



Prevention
Females
• Tend to be one leg dominant 
• Valgus with landing
• One knee relatively straight
• Most weight on one leg
• Trunk tilted so center of mass  is shifted outside of 

feet 



The Ankle



Ankle Sprain
• In adults, only 25% of 

athletic injuries
• Children more likely to 

damage distal fibular 
physis
– Growth plates in children 

weaker than ligaments

• More common in 
adolescents



Ankle Sprain
• Mechanism of injury: plantar flexion and inversion
• Lateral ligaments (anterior talofibular, calcaneofibular and 

posterior fibular ligaments) are injured
– Can also damage deltoid ligament (mechanism of injury is pronation-

abduction, pronation-external rotation and supination-external rotation 
of the foot)



Ankle Sprain
• Differentiate between 

physeal injury and 
ligamentous injury 
based on anatomic 
location of the pain 
and tenderness
– Err on side of caution
– Swelling, tenderness, 

followed by some 
bruising





Ankle Sprain
• If continuing symptoms 

(uncommon), refer
– Chronic ankle instability; 

could be disorder of 
proprioception, muscle 
control, and ligamentous 
stability, or could be 
incompetent stabilizing 
ligament

• May require surgery

– OCD of talar dome
• May require surgery



General Prevention Strategies
• Don’t start until 6 years of 

age
• Accurate assessment of 

each child’s readiness
– A mismatch in skills to 

sports can result in anxiety, 
stress and loss of interest in 
continued participation

Murphy, Esme.  The High Cost of Competitive pre-H.S. 
Sports.  February 16, 2015 10:36 PM. 
http://minnesota.cbslocal.com/2015/02/16/the-
high-cost-of-competitive-pre-h-s-sports/.  Accessed 
November 11, 2016



General Prevention Strategies
• Implement a pre-participation physical 

– American Academy of Family Practice, 
American Academy of Pediatrics, American 
College of Sports Medicine, American Medical 
Society of Sports Medicine, American 
Orthopedic Society of Sports Medicine, and 
the American Osteopathic Academy of Sports 
Medicine Reduces injuries

– Screening tool
– Identify other serious problems that may 

require further investigation
• Heart, lung, neurologic, etc.

– Educate the athletes on nutrition or unhealthy 
behavior



General Prevention Strategies
• There may be an underlying problem that predisposes a 

child to injury, so it is important to fully evaluate the 
whole patient before zeroing in on one acute injury
– Ex: multiple patellar dislocations

• Ehler’s Danlos
• Malignant malalignment
• Increased tibial tubercle-trochlear groove distance
• Dysplastic trochlea
• Patella Alta
• Increased Q-angle



General Prevention Strategies
• Collaboration

– Parents, coaches, 
players

• Parents and coaches 
should not encourage 
the young athlete to 
play through pain and 
should follow sports-
specific guidelines



General Prevention Strategies
• Pay special attention to the immature skeleton

– Appropriate exercise volumes during practice, games, and rehabilitation

• Time off
– At least 1 day off per week and at least 1 month off per year from 

training for a particular sport; the body needs to recover

• Proper Equipment
– Pads (neck, shoulder, elbow, chest, knee, shin)
– Helmets
– Mouthpieces
– Face guards
– Protective cups
– Eyewear



General Prevention Strategies
• Strengthen Muscles

• Stretch (after the game)

• Use proper technique

• Pay attention to the temperature
– Stay hydrated and drink plenty of 

fluids

• STOP IF THERE IS PAIN



Remember the Goals…

• Have fun!

• Be active

• Practice fundamental 
skills

• Learn



Network of 22 Shriners Hospitals for Children

• Network of 22 healthcare facilities specializing in

pediatric orthopedics, burn care, cleft lip & palate 

and spinal cord injuries.

• Twin Cities hospital specializes in pediatric orthopaedics

• Closest Shriners burn hospital is in Cincinatti

• Spinal cord injuries & cleft lip/palate can be treated in Chicago

Spokane

Portland Salt Lake City

Northern California

Los Angeles

Twin Cities

Chicago

Cincinnati
St. Louis

Houston

Galveston

Greenville
Lexington

Erie

Philadelphia 

Boston

Springfield
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Montreal

Mexico City

Honolulu

Shreveport

Our Mission

• To provide the highest quality medical 
and surgical care to children with 
orthopedic needs within a 
compassionate, family-centered and 
collaborative care environment.

• To provide the highest quality care 
without regard to the ability of a patient 
or family to pay.

Accepting Insurance
• Accepting most major insurance 

carriers, including Medicaid.

• No insurance? No problem!  



Conditions Treated
Foot and ankle disorders 
• Bunions 
• Cavus feet 
• Clubfoot/talipes equinovarus (pre- and post-natal) 
• Congenital foot deformities 
• Pes planus (flat feet) 
• Tarsal coalition 
• Toe walking 
• Vertical talus

Hand and toe disorders 
• Constricting bands of digits, arms and toes 
• Supernumerary digits 
• Polydactyly and syndactyly of digits

Hip, knee and leg disorders 
• Genu valgum / varum
• Hip dysplasia 
• Intoeing
• Legg-Calve-Perthes disease 
• Leg length discrepancy 
• Osgood-Schlatter disease 
• Slipped capital femoral epiphysis 
• Trauma reconstruction

Muscular/neuromuscular disorders 
• Cerebral palsy/encephalopathy 
• Charcot-Marie-Tooth 
• Spinal muscular atrophy 
• Muscular dystrophy 
• Myelodysplasia (spina bifida)



Conditions Treated Continued
Rheumatology 
• Dermatomyositis
• Juvenile idiopathic arthritis 
• Lupus 
• Osteogenesis imperfecta
• Scleroderma

Shoulder disorders 
• Erb’s palsy

Special orthopaedic disorders
• Arthrogryposis 
• Bone lesions (no oncology) 
• Limb deficiency – upper and lower extremity 

prostheses 
• Metabolic bone disease (rickets) 
• Skeletal dysplasia 

Spinal Disorders 
• Congenital spine disorders 
• Kyphosis/lordosis 
• Scoliosis 
• Spondylosis and spondylolisthesis 
• Tethered cords 

Specialized plastic surgery
• Birthmarks 
• Breast reduction 
• Ear reconstruction 
• Hemangioma 
• Burn scar releases (no acute burn care)



Holistic Approach to Care

Camps P
R
O
M



Services

• Specialty Clinics
• Surgery Services
• Inpatient Care
• Rehabilitation (Occupational & Physical Therapy)
• Orthotics (Bracing) & Prosthetics (Artificial Limbs)
• Radiology (X-Rays)



Referral Guidelines
• Children & adolescents 18 years and younger
• Stabilize at ER/UR then proceed to a pediatric orthopaedic 

surgeon for casting, surgery, therapy, and follow up
• Fracture & sports injuries will be seen same day or next day
• Financial assistance available – all children will be treated 

regardless of ability to pay
• Transportation is available upon request

To Schedule:
Urgent: 612-269-7021

Non-Urgent: 612-596-6105



THANK YOU
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