


DON’T BE A BAD STATISTIC: 
HOW TO PREVENT ACL 

INJURY / REINJURY

Micah Lissy MD, MS PT, ATC, CSCS  
UHS Chairman of Orthopedic Surgery

UHS Sports Medicine Medical Director 
Binghamton University Team Physician  

Clinical Assistant Professor, SUNY Upstate  
Clinical Instructor, Wilson FM Residency and Sports Med Fellowship 

Thursday July 29, 2021



No Conflicts of 
Interest 

No Disclosures
I am not a paid consultant for 

any industry

I don’t own any stock in 
Orthopaedic Companies



The Game Plan
• Mechanism of Injury


• Contact
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• Predispositions to Injury


• Prevention of Injury


• Injury


• PostOp PT


• Prevention of Re-Injury



Contact 



• Decreased Knee Flexion 
• Increased Knee Valgus 
• Increased femoral Internal Rotation

NON-Contact 



WEAK CORE / PELVIS





Initial foot contact with the ground in 
a safe (A) and an injured (B) athlete 
demonstrating safe (A) and 
dangerous (B) landing posture. (Redrawn 
with permission from Boden BP, Torg JS, Knowles SB, 
Hewett TE: Video analysis of anterior cruciate ligament 
injury: Abnormalities in hip and ankle kinematics. Am J 
Sports Med 2009;37:252–259.) 



                         Schematic representation of the medial compartment, 
demonstrating the concave shape of the medial tibial plateau. Left, 
This shape enables the femur to fit with the tibia as a ball fits into a 
cup. Right, The femur has the potential to slide relative to the tibia, 
but it runs up against the cup, so it tends to roll instead. The femur 
also needs to go uphill, which costs energy. B, The cup is flatter on 
the lateral tibial plateau (left), resulting in lesser forces when the 
femur tries to slide (right). The assumption that the lateral femoral 
condyle is circular is incorrect. C, In full extension, the anterior 
portion of the lateral femoral condyle, which is much flatter than the 
posterior aspect, is in contact with the tibial plateau (left). Thus, 
there are two “flat” surfaces riding against each other. For the femur 
to roll on the tibia, its posterior side must rise, which costs energy. 
Thus, it is more likely to slide (right).
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[P]revious studies11,13-15,22,30 demonstrating a 16%-38% rate of ACL tears in first-
degree family members of index [Adult] patients. 
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combined with the 
rapid nature of  

the injury (<50 ms 
after ground contact)

motor control in the variable sport environment demands complex central nervous system 
(CNS) integration of a constantly changing profile of sensory inputs, including  

visual feedback,  
proprioception, 

and vestibular equilibrium.

• Dual tasks 
• Responding to stimuli 
• Anticipation 
• Decision making 
• Programming motion relative to external 

targets  

[All] may degrade neuromuscular control 
relative to movement without such factors. 
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PREVENTION OF ACL 
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The majority of ACL injuries are noncontact or indirect contact in nature and 
involve uncontrolled biomechanics. Injury-prevention training programs that 
improve biomechanics and neuromuscular control can protect the knee joint 
from excessive loading and represent the best opportunity to reduce the risk 
of ACL and other traumatic knee injuries.

Multicomponent preventive training programs (including feedback on movement technique 
and quality in combination with exercises from at least 3 of the following categories: strength, 
plyometrics, agility, flexibility, and possibly balance) that are performed 2 to 3 times per week 
for approximately 15 to 20 minutes each session can substantially reduce ACL injury 
rates, up to 75% in females playing high-risk sports (eg, basketball, soccer)









In order of importance:  
(1) Movement skills 
(2) [Sport]-specific preparation 
(3) Education 
(4) Strength and conditioning 
(5) Individual preparation 

Should be included in an ACL injury risk 
reduction program



Jumping and landing drills with perturbations specific to football (e.g. being pushed in the air, mark/spoil in air, in all 
directions)

Single leg jumping and landing plyometric drills (including up and down, forward/backward, lateral/side-to-side, 
rotational)

Change of direction tasks (including varying degrees of cuts, e.g. 45, 90, 135, 180 degree angles)

Reactive jumping and landing drills (e.g. to visual, verbal, auditory and/or cognitive stimuli specific to football)

Single leg balance and/or proprioceptive exercises  

Reactive deceleration tasks (e.g.. to visual, verbal, auditory stimuli specific to football) 

Balance exercises including perturbations (e.g. pushing you off balance or change of surface such as balance board/
foam)

Double leg jumping and landing plyometric drills (including up and down, forward/backward, lateral/side-to-side, 
rotational)

Balance exercises including varying head/visual/eye positions (e.g. looking above instead of eyes fixed to grass, 
turning side-to-side, closing eyes)

Supervised coaching and technique feedback of deceleration tasks (including deceleration into a change of direction, 
to a stop to get on the mark, to a jump) 

Individualised immediate jump and landing technique feedback (including biomechanics, quality of movement, shock 
absorption)

Running drills (e.g. A-Skip, B-Skip, lateral/side-stepping, rotational/pivoting, forwards/backwards)

Conditioning of footwork (e.g. ladder drills) 

Fall technique training 

Reaction time improvement activities 

Hand-eye and hand-foot coordination activities 

Spatial awareness training (e.g. gymnastics) 



Reactive change of direction tasks (e.g. to visual, verbal, auditory and 
cognitive stimuli specific to football such as evading tackle, responding 
to ball roll, coach whistle) with progressive intensity 
Competitive drills of progressive/graded intensity

Periodised, graduated loading of pre-season football training (e.g. volume, intensity and simple-complex movements 
and drills) 
Activities to transfer footwork and change of direction
Tasks to agility in match stimulation drills (e.g. 4-sided grid games) 
Football training at game-like intensity (e.g. simulating match conditions) 
Running volumes mimicking GPS loads expected  
Practice of movement tasks and skills under fatigue 
High-speed running (e.g. 90–100% of maximum speed)  mimicking GPS loads 
Running under fatigue 
Bumping technique practice (accepting bump) 
Tackling technique practice (accepting tackle)
Sprinting and running technique training
Tackling technique practice (giving tackle) 
Ground ball technique practice, progressing to contact coming from different angles 
Bumping technique practice (giving bump) 



Additional individual injury risk reduction strategies for players 
with known risk factors for knee injury (e.g. previous knee 
injury) 
Information for players (e.g. knee injury risk, evidence for injury 
risk reduction programs, purpose of activities and exercise)  
Training load monitoring (e.g. acute: chronic workload ratio) and 
acting on this information 
Information about factors which may influence risk of injury (e.g. 
recovery, sleep, diet, wellness) 
Education to reduce fear of serious knee injury 
Appropriate footwear for players and ground conditions/surface 
Discussion of adaptation to training based on menstrual cycle 
(including symptoms and frequency of menstruation) 



 Education for club personnel (e.g. impact of knee injuries on 
player and team performance, knee injury risk and evidence for 
injury risk reduction programs, purpose of activities and exercise)

reduction (73.4%) when 
these known risk 

factors are targeted in 
training programs,



Individualised Progressive Resistance Training (e.g. strength, power and endurance, adhering to American 
College of Sport Science guidelines) 

            for hamstring muscles 

                     Progressive eccentric training for hamstrings (e.g. Nordic Hamstring exercises)

            for hip muscles 

            for quadriceps muscles 

            for trunk/core muscles

            for calf muscles

Individualised progressive resistance training based on screening (e.g. past injuries and known deficiencies) 
focused on rate of force development and acceptance 

Achievement of adequate hamstring/quadriceps ratio 

Exercises to activate 

              hip muscles 

              hamstring muscles 

              trunk/core muscles 
              quadriceps muscles 
              calf muscles 

Individual supervision and technique 
feedback during resistance training 



Identification of players with strength deficits and 
provide individualised programs to address deficits 
Identification of players with poor biomechanics 
(movement patterns) and provide individualised 
programs to address 
Individualised immediate change of direction 
technique feedback 
Exercises to improve mobility
        hip and groin 
        ankle joint 
        back/trunk (lumbar and thoracic spine)  
Stretching of all major lower limb muscles groups 
(quadriceps, hip flexors, hamstrings, calf, groin, back 
muscles) 



However, specific exercises for reducing ACL injuries have 
not been directly compared. Similarly, the role of exercise 
progression over the course of an injury-prevention 
program has not been examined.



ACL injury prevention training program typically does not 
incorporate the neurocognitive components 

associated with maintaining joint-to-joint alignment while 
engaging in the complex athletic environment.



[A]n effective multicomponent injury-prevention training program must be adopted, 
implemented, and maintained by multiple parties (eg, coach, athlete, parent, 
administration). In addition, these programs must be performed with a high level of 
fidelity to maximize their benefits

challenges providing real-time feedback 
and supervising technique training were 

high-lighted 



The quadriceps, when contracting, exerts via the patellar tendon an anteriorly directed force on the 
proximal tibia when the knee is between approximately 0° and 60° of flexion, loading the ACL.

In contrast, the hamstrings, when contracting, exert a posteriorly directed force on the proximal end of 
the tibia throughout the full range of knee motion, and especially at higher knee flexion angles, 
unloading the ACL 

None of the data from the literature are from individuals with a recent ACL reconstruction, or from 

It has been demonstrated that during a squat, as the knees go forward beyond the toes, the tibial 
plateaus slope anteriorly, resulting in increased ACL loading. 

Compared to a more vertical trunk position, performing a squat with the trunk tilted forward, using hip 
flexion, has been shown to decrease ACL loading. 

a higher rate of deceleration likely results in greater ACL loading. Teaching proper landing 
techniques, such as landing softly with adequate knee flexion and forward trunk tilt to 
enhance hamstrings activity, as well as controlling knee valgus and hip adduction and 

internal rotation, should also be emphasized to minimize ACL loading.













CONCLUSION 
Our results suggest that the multiscalar, hierarchical structural changes 
observed at the femoral ACL enthesis are at least in part responsible for the 
reduction in structural integrity leading to noncontact ACL failure as 
a result of strenuous repetitive impulsive athletic maneuvers. These 
findings suggest that at least some ACL injuries may be attributable to 
an overuse injury caused by damage that accumulates in the absence of 
the time needed for repair. 
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LISSY’S 6 STEPS TO SUCCESS



POST-OP PT 
#1) MAINTAIN FULL EXTENSION

• This is the main reason for the Brace ( keep it on at 
night) 

• No pillows / bumps under knee ( ever ) 

• Effusion control 

• Education  

• Gait



POST-OP PT 
#2) DON’T STRESS THE GRAFT 

Too much

• Avoid the Anterior Drawer 

• Avoid the Position of Danger 

• CKC Bias





the step-up, step-down, 
lunge, and one-legged sit 
to stand exercises did not 
produce greater strains 
on the ACL than the 
traditional two-legged 
squat 



None of the data from the literature are from individuals with a recent ACL reconstruction, or from 
individuals who had significant weakness of the knee musculature. 

Results should be interpreted cautiously, as they reflect loading on an intact normal ACL for individuals 
with no postsurgical edema, pain, range-of-motion limitations, and, most importantly, strength deficits. 

In addition, the exercise techniques used by the patients in these studies were generally not well 
controlled. For example, there are many variations in the performance of a squat that affect muscle 
forces and ACL loading, such as using a narrow or wide stance, turning the feet in or out, having a near-
vertical trunk position versus a trunk-forward position of 30° to 45° relative to vertical, or controlling 
the distance that the knees move forward beyond the toes. 

Quality of motion, such as during jumping or landing from a plyometric exercise, should 
also be considered, as the knee moving into valgus with hip adduction and internal 

rotation can greatly increase ACL loading.



Unfortunately, it is not known how much force to the graft and its fixations is either 
too great and potentially injurious or too little and potentially provides inadequate 
stimulus for the enhancement of healing in the early phases of ACL rehabilitation. 

there is evidence to suggest that individuals who perform predominantly WB 
exercises, compared to NWB exercises, in their rehabilitation tend to have less knee 

pain and more stable knees, are generally more satisfied with the end result, and 
return to their sport sooner.

ACL strain with the knee in full extension (0°) during exercise has not been 
measured and reported but is assumed to be minimal, due to the knee being in a 

very stable closed pack position. 



POST-OP PT 
#3) QUAD STRENGTHENING

• A Strong Quad is essential to the 
mechanics of the knee and to 
recovery 

• Quad activation with the knee 
flexed tensions the ACL 

• STRENGTHENING is the WRONG word



peak strain occurring at about 15° of knee flexion  which results 
from the anterior tibial pull developed by quadriceps contractions 

The ACL experienced 
the highest force for 
flexion angles less 
than 30° for all 
combinations of loads 
experimented.



Quadriceps strengthening exercises designed for the early 
phase of anterior cruciate ligament (ACL) rehabilitation should 

limit the anterior tibial translation developed by quadriceps 
contraction near full knee extension, in order to avoid excessive 

strain on the healing tissue. 







The Quadriceps experiences significant declines in muscle volume and 
quality ACL reconstruction



POST-OP PT 
#4) FLEXION

• CKC Bias 

• Activate the HS 

• Limited flexion is an easier 
problem to fix down the road



POST-OP PT 
#5) TIME

• 8-12 weeks is the weakest point in graft fixation / 
ligamentization for BTB- likely takes longer for soft 
tissue grafts 

• Even longer for allograft 

• Healing and maturation of the graft for up to a year



POST-OP PT 
#6) PREVENT REINJURY

• Focus on protecting the 
graft 

• Avoid the position of 
danger





66% returned to soccer at any level
37% returned to their preoperative level
31.9% sustained another ACL injury (retear or contralateral tear)
5- x higher rate of subsequent ACL injury 
34% rate of retear after returning to soccer
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