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O B J E C T I V E S

• Epidemiology of ACL injuries in pediatric patients

• Risk factors for pediatric ACL injuries

• Understand the non-surgical and surgical options for the young 

athlete with an ACL injury
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A C L  I n j u r i e s
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• More than 120,000 ACL injuries occur each year

• Mostly during high school and college

• Incidence is increasing

• Increased participation in high school and organized sports

• Female athletes at 2-3x increased risk of ACL injuries

• Neuromuscular factors

• Genetics

• Narrow notch width

• Mechanical alignment

• Landing mechanics

• Hormonal factors



E p i d e m i o l o g y
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• Women’s soccer and 
basketball are the 
riskiest sports for 
female athletes

• Risk of ACL injury 
per season, 1.1% 
and 0.9%

• Relative risk of 
3.7 compared to 
men’s 
soccer/basketball

• Men’s football and 
lacrosse are the 
riskiest sports for 
male athletes

• 0.8% and 0.4% 
risk of injury



L a r g e  I n c r e a s e  i n  P e d i a t r i c  A C L  I n j u r i e s ?
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• 38 million young athletes participate in sports annually in the US

• 2 million high school students treated for sports-related injuries per year

• Why this “new” epidemic of sports injuries?

• Title IX

• Year-round competition

• Single sport concentration

• More intense training

• Awareness

• Imaging



W h a t  H a p p e n s ?
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Non-Contact: 
jumping, cutting 
action, or direct 

impact

Feel a “pop” or 
say the knee 

“hyperextended”

Unable to return 
to play

Swelling 
develops within 

hours of the 
injury



M e c h a n i s m  o f  I n j u r y
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S t r a i g h t  t o  t h e  O p e r a t i n g  R o o m ,  R i g h t ?



W h a t  H a p p e n s  N e x t ?
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Sideline 
Evaluation

Clinic

• X-rays, history 
and exam/MRI

Prehab

SurgeryRehab
Return to 

Sport
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Reduce pain and swelling

Activate and strengthen quadriceps

Normal ROM

Normal gait

Achieving these parameters can improve 
function and strength postoperatively (even up 
to 2 years out from surgery)

Prehab
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• Higher increases of the maximal quadriceps torque from baseline to 
pre-reconstruction

• Less post-op decline at 12 weeks in the single-leg hop and 
quadriceps strength

• Higher self-reported knee function (pre-op and 2 years post-op)

• Return to sport tended to be faster

• RTS rates were higher at 2 years post-op

Prehab
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Surgery??
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• Non-operative treatment resulted in:

• Instability, 72%

• Pain, 48.5%

• Swelling, 34.7%

• Late ACL Reconstruction 56.9%

• Arthritis on X-ray, 21-85%

(Marzo & Warren 1991)

Surgery??
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Surgery??
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• Non-operative treatment does not allow for normal 
adolescent activity. 

• Can control sport, but can’t control free play.

• Poor Results…so we should fix it?

Surgery??
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Surgery
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Surgery T r a n s - P h y s e a l
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Surgery E x t r a - E p i p h y s e a l
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Surgery E x t r a - E p i p h y s e a l
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Surgery A l l - E p i p h y s e a l
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Surgery H y b r i d  P h y s e a l - S p a r i n g
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Surgery O t h e r  O p t i o n s ?  A C L  R e p a i r
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Rehab



33  |

Sideline 
Evaluation

Clinic

• X-rays, history 
and exam/MRI

Prehab

SurgeryRehab
Return to 

Sport

P e d i a t r i c  A C L  I n j u r y



Return 
to Sport

• What it is and what it isn’t:

• Guidelines – yes

• Comprehensive list – no

• Individually Tailored - yes

• Exact Dates on a Calendar – 

no

• Define a Successful Return to 

Sport?



• What it is and what it isn’t:

• Guidelines – yes

• Comprehensive list – no

• Individually Tailored - yes

• Exact Dates on a Calendar – 
no

• Define a Successful Return to 
Sport?

• Able to compete at the same 
level

• Without pain or swelling

• Minimizing re-injury

• With enjoyment of sport

Return 
to Sport
Return 
to Sport
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C o m p l i c a t i o n s

37  |

Conclusion: The majority of young athletes make an early return to 

knee-strenuous sport after a primary ACL reconstruction, without 

recovering their muscle function. To set realistic expectations, 

clinicians are recommended to ensure that young athletes receive 

information about not to return before muscle function is recovered 

and that this may take longer time than 12 months.



C o m p l i c a t i o n s

38  |

These combined data indicate that nearly 1 in 4 young athletic patients who sustain an ACL injury and 

return to high-risk sport will go on to sustain another ACL injury at some point in their career, and they 

will likely sustain it early in the return-to-play period. The high rate of secondary injury in young athletes 

who return to sport after ACLR equates to a 30 to 40 times greater risk of an ACL injury compared with 

uninjured adolescents. These data indicate that activity modification, improved rehabilitation and return-to-

play guidelines, and the use of integrative neuromuscular training may help athletes more safely reintegrate 

into sport and reduce second injury in this at-risk population.
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• Pediatric ACL tears do poorly with non-operative treatment

• Operative Treatment Must Account For:

• Graft Choice (Soft tissue AUTOgraft)

• Growth Plate (Extra-physeal vs. all-epiphyseal vs. Hybrid)

• Appropriate Graft Placement (Maintain proper knee mechanics)

• Preoperative Rehabilitation (Better/faster recovery)

• Postoperative Rehabilitation (Goal to return to desired activity without pain 
or limitaion)

• Pediatric ACL Reconstructions have a high failure rate, especially if the patient 
returns before they are ready for all aspects of return to sport.



Q U E S T I O N S ?
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