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the meniscus, the lateral inferior geniculate artery (LIGA)
and vein were invariably found, situated in between the
lateral meniscal rim and the ALL at the level of the joint
line. More distally, the ALL inserted on the proximal tibia,
thereby forming a thick capsular insertional fold. The tibial
insertion of the ALL was always clearly situated posterior to
Gerdy’s tubercle, with no connecting fibers to the ITB.
Grossly, the tibial ALL insertion could be found in the middle of the line connecting Gerdy’s tubercle and the tip of
the fibular head. A graphic illustration of the ALL and its
neighboring structures is provided in Figs 4 and 5.

Quantitative ALL characterization
The mean length of the ALL measured in neutral rotation
and at 90º flexion was 41.5 ! 6.7 and 38.5 ! 6.1 mm in
extension, illustrating some tensioning of the ligament during mid-flexion. This increase in length during flexion was
significant (P < 0.001). During manipulation of the knee
joint, we observed a maximal tension of the ALL during
combined flexion and internal rotation of the tibia.
The mean width of the femoral origin measured
8.3 ! 2.1 mm. The ALL slightly narrowed near the level of
the joint line, with an average width of 6.7 ! 3.0 mm. The
ALL then broadened further distally, inserting on the proximal tibia with a width of 11.2 ! 2.5 mm. This distal flaring
of the ligament was clearly visible and highly significant

Anatomic Rela?onship of ALL and Lateral Meniscus

A

B

Fig. 5 Anatomic drawing of the axial view of a right knee at a level
above the meniscal surface. The intra-capsular course of the ALL is
appreciated, as well as the triple layered anatomy of the lateral knee.
ALL, anterolateral ligament; ITB, iliotibial band; LCL, lateral collateral
ligament; GT, Gerdy’s tubercle; LIGA, lateral inferior geniculate artery;
PN, peroneal nerve; PCL, posterior cruciate ligament; ACL, anterior
cruciate ligament; LM, lateral meniscus; MM, medial meniscus; MCL,
medial collateral ligament.

(P < 0.0001; proximal vs. distal width). The thickness of the
ALL at the level of the joint line, and after resection of the
lateral meniscus, was 1.3 ! 0.6 mm.
The insertion of the ALL on the tibia was quantified
relative to bone landmarks of the proximal lower leg.
The average distance between the proximal cartilage
edge of the lateral tibia and the ALL insertion, i.e. the
‘lateral tibial recess’, was 6.5 ! 1.4 mm. The center of
the tibial ALL insertion was on average located
21.6 ! 4.0 mm posterior to the center of Gerdy’s tubercle
and 23.2 ! 5.7 mm anterior to the tip of the fibular
head. Individual ALL recordings of all dissected cases are
summarized in Table 1.
No correlation (P > 0.05) using a Student’s t-test was
found between the individual ALL dimensions and knee
size as measured by the distal femoral width at the level of
the epicondyles and the intercondylar width.

Discussion

What is the Func-onal Rela-onship?
Fig. 4 Anatomic drawing considering the ALL and its relationship
with well-known anatomical landmarks on the lateral aspect of the
human knee. (A) Knee in full extension. (B) Knee in 90° of flexion.
ALL, anterolateral ligament; LCL, lateral collateral ligament; GT,
Gerdy’s tubercle; LFE, lateral femoral epicondyle; PT, popliteus tendon;
PFL, popliteo-fibular ligament.

The main finding of this study is that the anterolateral ligament (ALL) can be identified as a distinct ligamentous structure at the anterolateral aspect of the human knee.
Although there have been sporadic reports (Campos et al.
2001; Haims et al. 2003; Vincent et al. 2012) mentioning the
existence of a capsulo-ligamentous structure connecting the
femur with the tibia at the (antero)lateral region of the
knee joint, information on the precise anatomy and function of this entity has always been vague and confusing.
© 2013 Anatomical Society
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Study 1 – ALL vs. Posterior Root Lateral Meniscus
Rota?onal Laxity Control by the ALL and the
Lateral Meniscus Is Dependent on Knee Flexion
Angle: A Cadaveric Biomechanical Study.
Timothy Lording FRACS, Gillian Corbo BSc, Dianne
Bryant PhD, Timothy A. Burkhart PhD, Alan
Getgood MD, FRCS(Tr&Orth)

• Serial cuVng study
• 16 fresh frozen knees
• Femur mounted into a Ball
and Socket Hip Simulator
– Allowed for rotaFonal
movement during PST

• Tibia mounted into a 6 dof
load cell
• Optotrak markers

Methods

• TesFng sequence
–
–
–
–

Intact knee
ACL –
LMPR- or ALLLMPR-/ALL-

• 0-90° in 15° increments
• 5Nm IR torque
• Torque and posiFon conFnuously recorded by computer

Results

• Extension

• At 45°
• ALL has greater role at angles
greater than 45 degrees
• PRLM seems to have greater role
closer to extension

• At 75°
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Study 2 – Supra- vs. Infra-meniscal ALL Fibers
E-poster ID# 14615

• Purpose
-

To explore the supra-meniscal and infra-meniscal parts of
the ALL and their connecFon to the meniscus to determine
their gross anatomy, histology, and biomechanical
properFes

• Hypothesis
1. The infra-meniscal ﬁbers would be stronger than the suprameniscal ﬁbers providing a robust meniscoFbial funcFonal
afachment
2. There would be no diﬀerences in the morphological
appearance between the two secFons as shown
histologically

Methodology

Methods - Biomechanics

• 14 fresh frozen cadaveric knees (n =7) randomly assigned to Supraor Infra-meniscal group
• Specimens placed in Instron machine
• Pulled to failure at 1mm/s – Failure force and sFﬀness calculated
• 1 specimen – histological analysis (H&E, Masson’s Trichrome)

Lateral Femoral
Condyle
Lateral Tibial
Plateau

Supra-meniscal
ALL Fibers
Lateral Meniscus

Lateral Meniscus
Infra-meniscal
ALL Fibers
Lateral Tibia

Supra-meniscal Group

Infra-meniscal Group

Results - Biomechanics

Results

• Infra-meniscal ﬁbers resulted in greater forces compared to the
supra-meniscal ﬁbers (p=0.01; eﬀect size = 1.38)
• Infra-meniscal ﬁbers also signiﬁcantly sFﬀer than the suprameniscal ﬁbers (p=0.01; eﬀect size = 1.36)

3

18/05/17

Results - Histology

•
•
•

Histological images of longitudinal secFons showing a) the suprameniscal ﬁbers of the ALL and b) the infra-meniscal ﬁbers of the ALL
The ALL revealed collagen running parallel to each other and they
exhibited a crimped pafern that is characterisFc of dense regular
connecFve Fssue
The pafern of collagenous arrangement was relaFvely consistent
between the supra-meniscal (a) and the infra-meniscal ﬁbers (b)

Discussion
• Studies demonstrate a strong mechanical/
funcFonal relaFonship between the
anterolateral Fbial plateau and the lateral
meniscus
• Lateral meniscus injury is commonly seen with
ALL injury
•
•

Posterior root tears of the lateral meniscus are found
in approximately 8% of ACL reconstrucFons
14% prevalence of a radial tear of the middle third of
the lateral meniscus in the ACL deﬁcient knee during
arthroscopy

• In a study by Van Dyck et al. 41% of ACL
deﬁcient knees had an ALL abnormality
•
•

Intact ALL – 31% Lateral Meniscus injury
Abnormal ALL – 61% Lateral Meniscus injury

Lateral Meniscus & Rotatory Laxity

• Medial meniscus funcFons as a
criFcal secondary stabilizer to
anteriorly directed forces
during Lachman
• Lateral meniscus appears to be
a more important restraint to
anterior Fbial translaFon
during pivot shin
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High Grade AL Laxity - Not Just An ALL Injury…..

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

Discussion

• High grade AL rotatory laxity not just about the ALL
– ITB with Kaplan ﬁbers
– Lateral meniscus posterior root

• We hypothesize that it is the meniscoFbial ALL structure that
exerts the majority of anterolateral control within the
capsulo-meniscal complex
• The meniscoFbial afachment of the lateral meniscus by the
ALL therefore may have some clinical implicaFons to
anterolateral rotatory laxity and should remain a focus of
future work

Thank You - The Fowler Team
Luke Spencer

Alex Rezansoﬀ

Tim Lording

Stacey Wanlin

Scof Caterine

Chris Hewison

Tim Burkhart

Gill Corbo

Andrew Firth

5

