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What we know…..

• Persistent Rotational Laxity…….Pivot Shift
– Prodromos et al. 2005 meta-analysis 

• normal stability rates
– 77% of the hamstring reconstructions
– 66% of patella tendon reconstructions

– Mohtadi et al. meta-analysis
• No differences in subjective clinical outcomes 

between hamstrings and patella tendon grafts
• positive pivot shift

– 22% hamstring
– 16% patella tendon

– Ayeni et al. 2012 systematic review
• Pivot shift correlates with clinical outcome

• High failure rates in young athletes
– Webster & Feller

• Up to 30% contra-lateral or ipsilateral re-injury

ACL reconstruction has room to improve

• Concomitant injury to the ALC, medial meniscus, or lateral 
meniscus is associated with increased knee rotatory laxity

High grade AL laxity is not just an ACL injury
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Is there such a thing as an isolated ACL injury?

Biomechanical studies demonstrate the importance of the ALC

Contributions to Control of Internal Rotation (Kittl et al. AJSM) 
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Kaplan fibre attachment to ITB has greater role than ALL
(Geeslin et al. AJSM)

What we think we know……

Biomechanical Studies of ALC Reconstruction?
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Biomechanical Studies of ALC Reconstruction?

• Databases
– PubMed, Medline OVID, Embase, 

CINAHL, Scopus, SPORTSDiscus, Web of 
Science, Cochrane Library, and 
Dissertations and Theses 

• Search terms
– "extraarticular," "extra articular," "extra-

articular," "lateral plasty," "lateral-
plasty," tenodesis," "procedure," 
"augment," "technique," 
"reconstruction," "Lemaire," "Losee," 
"MacIntosh," "Ellison," "Andrews," and 
"Hughston” 

• 5 Languages
– English, French, Spanish, German, 

Italian

ACL augmentation with LET reduces Pivot Shift

ACL augmentation with LET reduces Pivot Shift

• No difference in KT1000 or IKDC
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Should an anterolateral reconstruction be performed clinically?

• The Stability Study

• ISAKOS/OREF 2014 Research Grant

• ‘Multicenter Randomized Clinical Trial comparing Anterior 
Cruciate Ligament Reconstruction With and Without 
Lateral Extra-articular Tenodesis in Individuals Who Are At 
High Risk of Graft Failure’

• Started January 2014

• 9 Centers across Canada and Europe

• Hypothesis
– The addition of LET to ACLR will reduce graft failure in patients deemed to be 

at high risk of graft failure

• Inclusion Criteria
– ACL deficient knee
– Skeletally mature to 25 years of age
– 2 or more of: 

• Competitive pivoting sport
• Gr 2+ pivot or greater
• Generalized ligamentous laxity (Beighton Score 4+) or genu 

recurvatum > 10°

• Randomization
– Permuted block sizes of two and four in a one-to-one ratio by a 

computer
– Stratification

• surgeon, gender, meniscal repair changing rehab

Methods

• Primary Outcome: GRAFT FAILURE
– Symptomatic instability requiring revision ACLR OR 

asymmetric positive pivot shift

– Sample size: 300 patients per group (n=600)
• Group 1: ACLR alone (Hamstring autograft)
• Group 2: ACLR plus LET (Modified Lemaire)

• Secondary Outcome Measures:
– ACL QoL, KOOS, Marx, IKDC, EQ-5D, ROM, Radiographs, 

return to sport, functional assessment, 3D motion analysis 
(DVJ), qMRI

• Blind assessments: Baseline, 3, 6, 12 & 24 months

Stability Study
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CONSORT Flowchart

624 Patients 
Randomized

ACL Alone
(n=315)

ACL + LET
(n=309)

199 @ min 1 year211 @ min 1 year

Demographics

Primary Outcome

• Graft failure
– ACL only = 11/211
– ACL + LET = 4/199 
– relative risk (RR) of 0.39(95%CI 0.12 to 1.19, p=0.10)
– (not significant but favors LET)

• Asymmetric pivot shift
– ACL = 78/211
– LET = 43/199 for a RR of 0.58 (95%CI 0.42 to 0.80, p=0.001)
– Fragility Index (FI) =13 (favors LET)
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Stability Summary

• Early results suggest potential beneficial effect of LET 
in reducing graft failure
– Currently underpowered

• Needs to be balanced against delayed functional 
recovery and potential increase in minor 
complications
– LET clearly not indicated for everyone

• Need to wait until the two year outcome when we 
can make recommendations with confidence

What we don’t know…..

ALC Consensus Meeting: Watford UK, October 2017

• Clinical evidence is currently lacking to support clear 
indications for lateral extra-articular procedures as an 
augmentation to ACL reconstruction

• Appropriate indications 
may include: 
– Revision ACL 
– High Grade Pivot Shift 
– Generalized ligamentous 

laxity/Genu recurvatum 
– Young patients returning to 

pivoting activities
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Modified Lemaire LET
• Indications

– Revision 
• where no other significant 

pathology needs to be 
addressed

– Primary
• High risk individuals with 

grade 2/3 pivot
– <20 yrs old
– GLL
– Recurvatum
– Pivoting sport

• No significant adverse events

My Indications for LET?

Vumedi.com: Getgood 

Summary

• ACL rupture is NOT an isolated injury

• Persistent anterolateral rotatory laxity is associated with poor patient 
reported outcomes

• High failure rates of ACLR in young active population using contemporary 
techniques

• LET may reduce anterolateral rotatory laxity and may reduce ACL 
reconstruction failure

• Await final results of primary outcome of Stability study to determine is 
LET is efficacious in improving rotational laxity

• Indications have to be further defined
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