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Anterolateral Rotatory Instability



Rotatory Knee Instability Defined

ÅRotatory knee instability is an abnormal, 

complex three-dimensional motion that can 

involve pathology of the anteromedial, 

anterolateral, posteromedial, and 

posterolateral ligaments, bony alignment, 

and menisci. 

ÅTo understand the abnormal joint kinematics 

in rotatory knee instability, the anatomical 

structures and their role in maintaining 

rotational stability, the importance of 

concomitant pathologies, as well as the 

different components of the knee rotation 

motion must be understood.
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Types of Rotatory Knee Instability

ÅAnterolateral

ÅComplex mechanisms but often is 

combined slight flexion, dynamic 

valgus, and femoral internal rotation 

and adduction

ÅAnterior subluxation of LTP relative to 

LFC

ÅACL, Anterolateral complex, lateral 

meniscus posterior root, IT band, 

posterior condylar offset, posterior 

tibial slope
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Hughes, Mushal et al JEO 2019



Introduction to Concept of Critical Factors
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3 Critical Factors for Addressing Rotatory Instability

ÅMeniscus Status

ÅMedial Ramp Lesions

ÅLateral Posterior Root

ÅAnterolateral Complex

ÅPosterior Tibial Slope (PTS)

Dean, Larson, Waterman (2021)

Arthroscopy



ACL is the primary stabilizer

Kopf, Fu et al, AJSM 2014

Continuous set of 

fibers working 

synergistically

Anteroposterior 

and rotational 

stability of the knee 



Importance of Anatomic ACL
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Å Mean QPS in patients with isolated ACL was 2.26 ±1.1 mm

Musahl et al, AJSM 2016

Å Injury to ALC, lateral or medial 

meniscus was associated with increased 

amount of lateral compartment translation

Rahnemai, Burnham, et al 2017

Rotatory Knee Instability is Multifactorial



1. Meniscus Status
Critical Factors to Address Rotatory Instability Associated with ACL Injury



The Meniscus is An Important Secondary Stabilizer
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Trojani, KSSTA, 2011
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Measuring Functional Tibial Translation
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ÅDownhill running

Å0.6mm CT slices

ÅDynamic stereo 

radiographic analyses

Å150 frames per second

Å1-ms pulse to eliminate 

motion blur

Akpinar, Irrgang, Fu, Anderst 

AJSM 2018



Measuring Functional Tibial Translation
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Akpinar, Irrgang, Fu, Anderst 

AJSM 2018



Medial & Lateral Menisci

ÅSecondary stabilizers to rotational 

and AP stability

ÅExperience more stress with a 

deficient ACL

ÅLateral: Results in increased lateral 

compartment acceleration and 

translation

ÅMedial: Results in increased 

anterior translation
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Hughes, Mushal et al JEO 2019
Sanders et al RSNA

Musahl, Burnham et al KSSTA 2018



Medial Meniscus Ramp Lesion
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Taneja, Miranda, Rosemberg, Santos

Insights Imaging 2021

ÅPeripheral injuries affecting 

the posterior horn of the 

medial meniscus

ÅCan result in 

meniscocapsular or 

meniscotibial disruption

ÅSignificant biomechanical 

implications but severely 

underdiagnosed



Medial Meniscus Ramp Lesion
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Arner, Burnham, Fu, Musahl

KSSTA 2018

ÅMRI can accurately detect 

ramp lesions, but you must 

have a high degree of 

suspicion

ÅSensitivity  ranged from 53.9 - 

84.6%

ÅSpecificity  range from 92.3 - 

98.7%

ÅIntra-rater reliability  0.75 to 

0.81



Medial Meniscus RAMP Lesion



RAMP Lesion Repair Methods
A
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Medial Meniscus Ramp Lesion
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Fukushima, Nozaki et al

Arthroscopy 2025

Anterior Tibial 

Translation

Tibial Acceleration 

(Pivot Shift)

Angular Velocity 

(Pivot Shift)



Lateral Meniscus Posterior Root 

Lateral meniscus posterior root tears exacerbate rotatory instability in an ACL deficient knee.



Repair Techniques
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Inside -Out

All -Inside

Outside -In

Gold Standard



Repair vs. Meniscectomy

If 10% of meniscectomies changed to 

repairs, would save $43 million

ÅRepairs may fail 

more, but still more 

cost effective

Å Improves Outcomes

ÅDecreases overall 

costs of treatment



2. Anterolateral Complex
Critical Factors to Address Rotatory Instability Associated with ACL Injury



Anterolateral Rotatory Knee Instability

ÅFirst described by Segond in 1870 

ÅSegond fracture

ÅExists in conjunction with ACL injury or 

ACL dysfunction

ÅSubluxation of LFC posterior to LTP

ÅSecondary stabilizers

ÅMeniscus

ÅAnterolateral capsule

ÅITB

ÅBony anatomy

ÅPosterior tibial slope

ÅPosterior condylar offset
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Hughes, Musahl et al JEO 2019Herbst, Burnham, Musahl OJSM 2017



Anterolateral Complex - Superficial Layer
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Herbst, Burnham, Musahl OJSM 2017Herbst, Burnham, Musahl KSSTA 2017



Anterolateral Knee Complex
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ÅsITB inserts on wide area of proximal tibia

ÅGerdyôs and anterolateral and lateral tibia

ÅKF connect sITB to distal femoral 
metaphysis/condyle

ÅALC contains superficial & deep layers, 
merge anteriorly

ÅCapsulo-osseous Layer (*)

ÅContinuous with lateral gastroc fascia

ÅMerges with ITB

ÅInserts between fibular head and GT

Herbst, Burnham, Musahl 

KSSTA & OJSM 2017



Anterolateral Capsule/Complex (ALC)

Å ALC becomes increasingly important stabilizer of tibial internal rotation with 

progressive knee flexion

Bell et al

ORS Paper No. 126



Preferred LET Technique ð Modified Lemaire
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ÅCentral strip of Iliotibial Band (ITB)

Å1 cm in width, leaving posterior cuff for 

repair

Å8-10 cm in length

ÅLeave attached at Gerdyôs

ÅPass deep to the LCL

ÅFix at the femur posterior and proximal 

to the Lateral Epicondyle (LE)

Sigloch, Coppola, Mayr

Arthroscopy 2025



Femoral Fixation Point 
Controversy



Anterolateral Knee Complex
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ÅConsiderable overlap 

between anterolateral knee 

structures

ÅMid-third capsular ligament 

(blue), capsulo-osseous 

layer (red), & the 

anterolateral ligament 

(purple) 

ÅSpan from the proximal tibia to 

the distal femur

ÅCross the LCL

Musahl, Herbst, Burnham, Fu

JAAOS 2018



LET Femoral Fixation Site 
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ÅLevel 4 Cross-sectional study (47 cases)

ÅLarge variation in the location of LET fixation 

points

ÅNearly half were outside of the predefined 

isometric zone

ÅVariability likely stems from the lack of a 

specific anatomic structure reconstructed by 

the LET

Kanakamedala Ajay, Godin J, Vidal A

AJSM 2024



LET Femoral Fixation Site 
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Kittl, Williams A, Amis A

AJSM 2014

Superficial to LCL Deep to LCL



Femoral Fixation ð Modified Lemaire
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Sigloch, Coppola, Hoermann, Alt, Mayr

Arthroscopy 2025

An anterior fixation point may decrease over-constraint if passed deep to the LCL. 



LET Fixation Knee Flexion Angle
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ÅSystematic Review of 21 studies

ÅSignificant variability in the literature, from 

full extension to 90 degrees of flexion

ÅAll with good clinical results

ÅTrend toward fixation at 30 degrees

ÅRepresents good balance between stability and 

mobility

ÅFurther studies needed

Compagnoni, Klasan, Menetrey

JEO 2025



ACL + LET Outcomes

ÅSTABILITY 1

ÅMulticenter RCT (Hamstring  +/- LET); 618 

high risk patients

ÅRe-tear rates

ÅHamstring auto: 11%

ÅHamstring + LET: 4%

ÅSTABILITY 2

ÅMulticenter RCT (BTB/Quad  +/- LET)

ÅEnrolled 1,242 patients (ends May 2025)

ÅPANTHER GROUP

ÅLET should be considered in revision 

cases or cases of increased anterolateral 

instability

ÅLevel V Evidence



ACL + LET Outcomes

ÅMeta-analysis of 1072 patients

ÅGraft failure 5.1% for ACLR+LET compared to 

11.2% for ACLR alone

ÅOver 5 years, total cost:

ÅACLR: $68,605

ÅACLR + LET: $56,217

Varady, Oeding, Inclan, Ranawat, Strickland, Pearle, 

Rodeo S, Williams R

Arthroscopy 2025

ÅControlled laboratory study

Å8 Fresh frozen cadavers

ÅIncreasing PTS increased graft forces

ÅLET reduced graft loads by 22.1% at 10 
degrees and 36.6% at 20 degrees

Å10-degree SRO demonstrated 2.6% reduction 
at 10 degrees and 23.9% at 20 degrees

Lemme, Badida, Molino, Quinn, Hague, Fleming, 

Owens B

AJSM 2025
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Å42-year-old

Case Study: LET Case

History of Present Injury (HPI)
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Case Study: LET Case

Surgical Technique Video ï Loop & Tack LET



3. Posterior Tibial Slope
Critical Factors to Address Rotatory Instability Associated with ACL Injury



Increased Tibial Slope (Lateral)
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Burnham, Fu et al AOJBisicchia et al



Posterior Tibial Slope
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