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Who is Brian Davis, MD?



All about me!

• Golden, CO native
• CSU Ram
• CU Med School
• Baylor College of Medicine (Houston, TX)
• Steadman Hawkins Clinic Denver (sports)
• Western Orthopaedics (shoulder & elbow)
• International fellowships

• Prof. Dr. med. Ralph Hertel (Bern, Switzerland)
• Professor Pascal Boileau (Nice, France)

• BoulderCentre for Orthopedics
• Wife & 2 kids!



ACL Anatomy & Function



Knee Anatomy



The Anterior Cruciate Ligament

• Inside the intercondylar notch

• Starts on the lateral (outside) femur

• Ends on the anterior (front) tibia

• Composed of two bundles

DeLee and Drez’s Orthopaedic Sports Medicine



ACL Function

1) Restricts anterior-posterior (front-back) 
motion/translation

2) Prevents rotation



ACL Injury Mechanism



ACL Injury Mechanism

• 70-85% non-contact injuries

• Knee in terminal extension
• Valgus collapse
• External rotation of tibia with 

foot planted

pronation



ACL Injury Mechanism

• Classic history of ACL injury
• Twisting episode on a bent knee, 

football tackle, or fall skiing
• Failure of ski binding to release

• Pop/snap felt in the knee
• Knee gives way à fall
• Severe pain
• Feelings of instability when walking
• Immediate swelling (within 1 hour)



Risk Factors for ACL Injury

• Non-modifiable
• Female gender (4-6x)
• Tibial plateau anatomy (tibial slope)
• Family history (2x)
• Ligamentous laxity (3x)

• Hypermobility or “loose-jointedness”
• Age: 15-25 at highest risk

• Modifiable
• Landing mechanics
• Footwear 
• Playing surface
• Sport: soccer, volleyball, handball, basketball



Prevention of ACL Injuries



ACL Injury Stats

• Affects >250,000 athletes in 
US annually
• 350,000 ACL reconstructions 

are performed in US annually 
• After surgery,
• 79% will still develop knee 

arthritis (>20 years after)
• 1 in 4 athletes will have a 

second ACL injury
• Less than half will return to sport 

at the same level
• Mean $13,000 cost per surgery



ACL Injury Prevention

• Common themes: 
• Strength, balance, plyometrics, 

coaching

• FIFA 11+
• Prevent Injury & Enhance 

Performance (PEP)

• 52% risk reduction in females
• 85% risk reduction in males



ACL Injury Prevention

• Start at an early age à fewer ACL injuries
• Correct faulty biomechanics: knee valgus is a 

strong indicator of ACL injury risk
• Compliance: >66% à 82% reduced ACL injury 

rate
• Frequent participation: 20-30 mins several 

times per week
• Starting in preseason and continuing throughout 

the season
• Verbal or visual feedback
• Exercise variety: Plyometrics, balance, 

strengthening



Turf



Turf vs Grass Fields

• No significant difference in ACL 
injury rate on grass versus 
AstroTurf

2012

2002

2016

• Bottom Line:  The debate continues. 1st and 2nd generation turf is associated 
with higher injury rates. 3rd generation turf has similar injury rates to grass. 

• 67% higher incidence of ACL 
injury on FieldTurf versus grass

• No significant difference in ACL 
injury rate on grass versus 
FieldTurf 



Diagnosis of ACL Injuries



Diagnosis

• Exam
• Anterior Drawer
• Lachman
• Pivot Shift

• X-rays

•MRI



X-rays

“Are X-rays necessary, doc?” 



MRI

Ruptured ACL Normal ACL



“Doc, do I need surgery?”

• You can live without an ACL, but…
• you should limit yourself to straight (in-line), low-impact activities only

• Indications to do surgery
• Physiologic young age with high activity level 

• especially cutting & pivoting sports/activities
• Feelings of knee instability
• Other knee injury (meniscus, cartilage) to address
• Prevent cartilage or meniscal injury



Nonsurgical ACL management

• Immediate RICE:
• Rest
• Ice (and anti-Inflammatories)
• Compression
• Elevation à Evaluation

• Brief immobilization, protected weight bearing
• Physical therapy and guided rehabilitation
• Functional bracing & activity modification

• Risks: recurrent instability, cartilage and/or meniscal injury 



ACL Graft Options



It’s not me, it’s you…

• Autograft (your tissue)

• Your own tissue
• More predictable healing
• No risk of disease 

transmission
• Lower risk of failure

• Donor site morbidity
• More painful & slower 

early recovery

• No donor-site morbidity
• Smaller incisions
• Shorter surgery
• Less painful, quicker early 

recovery

• Higher risk of failure
• Tiny risk of disease 

transmission

versus

Allograft (donor tissue)



Hamstring autograft

• Hamstring tendon (x2)
• Smaller incision
• Less painful
• Earlier recovery

• Hamstring weakness
• May require allograft 

augmentation 
• Higher failure rate in young, 

female athletes 
• Risk of saphenous nerve injury



Patellar tendon autograft

• BTB (bone-tendon-bone)
• Bone to bone healing
• Longest history of use
• Lowest failure rates

• 10-15% front of the knee pain
• Increased risk of arthritis
• Larger incision
• Longer surgery
• Early quadriceps weakness
• Risk of patella (kneecap) fracture



Quad autograft

• Quadriceps tendon
• Strong graft
• Smaller incision than BTB
• Less risk for front of the knee pain
• Equivalent outcomes to the other 

grafts

• Delayed quadriceps recovery
• Less long-term outcomes (newer 

option)



Allograft Options

• Tibialis anterior/posterior
• Hamstring tendons
• Bone patellar tendon bone

• Achilles tendon
• Quadriceps tendon
• Peroneus longus

• 3x higher risk of retear!



OK… but, how do I decide?

ACLtear.info



OK… but, how do I decide?



ACL Reconstruction



ACL Reconstruction

• ACL reconstruction is the “gold standard”

• Often, “prehab” is necessary to optimize knee motion and 
reduce stiffness before surgery

• Outpatient/same day surgery

• Arthroscopic surgery

• General anesthesia +/- nerve block



ACL Reconstruction

1) Diagnostic arthroscopy

2) Manage meniscus tears,      
cartilage injury

3) Harvest/prep graft

4) Drill tunnels

5) Insert graft

6) Secure graft



ACL Reconstruction

https://www.coloradosportsmeddoc.com/patient-education-videos-orthopedic-surgeon-broomfield-boulder-co/

https://www.coloradosportsmeddoc.com/patient-education-videos-orthopedic-surgeon-broomfield-boulder-co/


ACL Reconstruction

Torn ACL stump
Meniscus

Cartilage



ACL Reconstruction

Tibial Tunnel



ACL Reconstruction

Femoral Tunnel



ACL Reconstruction

ACL Graft



Postoperative ACL Reconstruction 
Rehab



Postop ACLR Rehab

• Depends on meniscus and cartilage 
status!
• If meniscus or cartilage repair performed à

slowed initial rehab
• For ACL reconstruction only:

• Partial weight bearing for 2 weeks
• Hinged knee brace for 6-8 weeks
• Range of motion exercises for 3 months
• Strengthening after 3+ months
• Light-impact at 4-6 months
• Sport-specific training/testing at 7-9 months
• Return to sport at 12+ months



Postop ACLR Rehab

• Early Rehab Goals
• Decrease knee swelling

• Symmetric knee extension and flexion

• Quad activation

• Weight bearing as tolerated as soon as feasible

• Structured rehabilitation program

• Open communication between therapist, 
surgeon, and patient



Bracing

• Protects meniscal repair & MCL/LCL

• During early postop rehab, no 
difference in outcomes

• Inconclusive data to support knee 
bracing for return to sport to prevent 
ACL re-injury

• But, may reduce risk of subsequent 
knee injury when skiing by 2.7x



Outcomes

• Satisfaction
• 85% “very satisfied”
• 98% would have ACL 

reconstruction again

• Return to sport*: 87% overall

• Graft survival
• Adults: 86%
• Adolescents: 61%

• Complications: 
• blood clot: <1%
• wound issues: <1%
• deep infection: <2%
• knee extension deficit: 1-38%
• knee arthritis: up to 25% at 10 years
• nerve or vessel injury
• residual laxity
• scarring



Hot Topics in ACL Reconstruction



ACL Repair

• Less invasive, no graft harvest
• Best for proximal avulsions (off the femur)
• Often augmented with suture tape or 

“Bridge-Enhanced ACL Repair” implant
• Re-rupture rate: 7-20%



ACL Repair



Revision ACL Reconstruction

• Graft rupture rates between 6-32%
• More likely in males
• Most common reason for revision: 
• Recurrent trauma/graft failure
• Technical error
• Failure of graft to incorporate

• May require 2+ surgeries
• Outcome is not as good as primary 

ACL reconstruction
• Lower return to sport





ACLR+

• ACL reconstruction PLUS
• Lateral extra-articular tenodesis
• Anterolateral ligament reconstruction

• For young, hypermobile patients 
OR revision ACL reconstruction
• 2.5x reduction in graft failure rate in 

young patients
• Higher rotational stability than ACL 

reconstruction alone
• Lower revision rate (1.4% vs 5.4%)

• But, increased surgical time and 
morbidity



Thank you!

Questions?

Brian Davis, MD
Boulder Centre for Orthopedics
720-743-2475

For more info:
www.BrianDavisMD.com
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