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The Anterior Cruciate 
Ligament Tear:
Why does it happen and can we 
prevent it?
An evidence-based review of risk 
factors and prevention principles 
for ACL tears
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Understand basic principles of injury prevention

Objectives

Describe common mechanism for ACL tears

Identify principles specific to ACL injury prevention

Be aware of evidence-based programs used for injury prevention

Identify modifiable and non-modifiable risk factors for ACL tears



Mechanism
1. Non-contact: >70% of injuries

• Most common during landings or lateral 
pivoting

• Anterior shear force at the proximal end 
of the tibia (strong quadriceps 
contraction) combined with a knee valgus 
moment stressed ACL most compared to 
other mechanisms (Shimokochi 2008)

2. Contact:



Risk Factors
Intrinsic: inherent to athlete  
• Non-modifiable

• Previous ACL injury
• Genetics
• Narrow intercondylar notch
• Generalized joint laxity

• Modifiable
• Poor landing mechanics
• Impaired muscle recruitment
• Imbalance between hamstrings and quadriceps strength
• Decreased ability to control trunk displacement after perturbations (lack 

of core stability)
• Single-leg postural control deficits

Craig 2018, Nessler 2017, Hewett 2016, Monajati 2016



Risk Factors
Extrinsic: outside the control of the athlete 
• Playing surface
• Weather
• Sport participation
• Sport level 

Craig 2018, Nessler 2017, Hewett 2016, Monajati 2016



Why is the female athlete at an increased risk?
• Ligament dominance
• Quadriceps dominance
• Limb dominance
• Core dysfunction
• Greater lateral trunk displacement and overall trunk motion
• Greater landing forces and force loading rates
• Lower hamstring to quadriceps torque ratios
• Decreased relative hamstring strength
• Different hip muscular recruitment strategies
• Generalized joint laxity
• Genu recurvatum 
• Hormonal effects of estrogen on ACL

Craig 2018, Nessler 2017, Hewett 2016, Monajati 2016



Impact of ACL Injury
Physical 
• Articular cartilage destruction
• Increased risk of osteoarthritis as early as 10 years after injury
Social/Emotional
• Isolation from friends, teammates
• Potential for inability to return to pre-injury level of sports 
Financial
• Loss of scholarship
• Average cost of surgery: $12,000; long term societal impact up to $38,000 

Estimated costs for treatment for all ACL injured patients annually in the United States: 3 billion dollars

This is why prevention is so important!



Prevention Programs
Primary goal: To influence the neuromuscular system via a multicomponent exercise 
program to prevent injury

Secondary goal: Enhance athletic performance through improved strength, power, and 
coordination 

Effectiveness: Overall 50% reduction in ACL injury in all athletes, 67% reduction for non-
contact injuries in females (Webster, Hewett 2018)

Use: Only 13%−20% of female high school teams use NMT prevention programs 
nationally; only 4% in rural areas (Petushek 2019)

Demonstrates need to educate athletes, coaches, parents, and administrators!



Six Principles of Prevention
1. Age
2. Biomechanics
3. Compliance
4. Dosage
5. Feedback
6. Exercise Variety

Nessler 2017



Types of Exercise: Plyometrics
Goal: focus on proper technique and mechanics while improving power generation and 
force attenuation 

Examples:
• Drop landings
• Jump/hop and holds



Types of Exercise: Neuromuscular Training
Goals:
• Improve the ability to generate optimal muscle firing patterns
• Increase dynamic joint stability
• Safely perform movement patterns and skills necessary during 

sport



Types of Exercise: Strength Training
Muscle groups to include:
• Hamstrings
• Quadriceps
• Hip
• Core
• Calf



Outline of Program

1. Warm up
2. Combination of plyometrics, neuromuscular 

control, and strengthening exercises
3. Sports specific agility, running, cutting

Individual vs. team-based considerations



FIFA 11+
• Injury prevention program specifically designed to prevent soccer injuries

• Significantly prevents non-contact injuries in soccer in males and females
• Decreased rate of injury in male elite basketball players (Longo 2012)

• 20 minutes to complete, 3 components
• Part 1: running exercises at a slow speed combined with active stretching and controlled 

partner drills – 8 minutes
• Part 2: strength, plyometrics, and balance exercises with 3 levels of increasing difficulty – 10 

minutes
• Part 3: running exercises at moderate/high speed combined with planting/cutting– 2 minutes

• Designed to be done at least 2x/week as a warm up 
• No specific equipment needed
• 11+ Kids (<14 years old)



FIFA 11+
Performance Benefits
• Improved neuromuscular control (Impellizzeri 2013)
• Improved functional balance (Steffen 2013)
• Enhanced knee hamstring/quadriceps strength ratios and 

superior static and dynamic balance and agility 
(Daneshjoo 2012, 2013)

• Improved jumping and agility skills (Brito 2010, Reis 
2013)

Implementation
• Coach is key, must motivate players to learn and perform 

exercises regularly (compliance is key factor in efficacy) 
• RCT evaluation different delivery methods: Preseason 

coaching workshop > unsupervised delivery 

Taken from The 11+ Manual



FIFA 11+ - Part 1



FIFA 11+ - Part 2



FIFA 11+ - Part 3



FIFA 11+ Kids
• Adds falling techniques
• Makes partner-based exercises more play-oriented
• Reduces soccer related lower extremity injures by over half
• Shown to improves motor control, balance, and agility in children



The PEP Program
“Prevent injury and Enhance Performance”

Components
• Warm up
• Stretching
• Strengthening
• Plyometrics
• Sports-specific agility

15-20 minutes to complete



Barriers to Implementation

1. Motivation
2. Time requirements
3. Facilitator skill requirements
4. Compliance
5. Cost

Bogardus 2019 



How to implement in clinic?

All about your exercise selection! Use the 
principles of prevention learned today and 
include these in your daily treatments with 

your patients!



THANK YOU!
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