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Abstract: The present work focuses on
carrying out a bibliographical research on
the anterolateral ligament of the knee, with
the main objective of incorporating the
results obtained from the articles analyzed,
in relation to anatomy, histology and
ligament biomechanics. The literature search
was through the MEDLINE database via
PubMed® and SciElo®, focusing on articles
that contained the objectives proposed by
the research. The anterolateral ligament does
not have a constant incidence, due to the
different forms of dissection used by studies,
it is worth highlighting that the distal to
proximal method was more successful in
identifying the ligament. Therefore, studies
seek to understand the anatomy of the
anterolateral ligament, which is covered by
fibrous connective tissue and originates from
the lateral epicondyle of the femur, varying
proximally, distally, anteriorly and posteriorly
in relation to the lateral collateral ligament.
It has an anterodistal trajectory towards
the tibia, where it is inserted between the
head of the fibula and Gerdy’s tubercle, and
in the meniscus between the anterior horn
and the body of the meniscus. Regarding
biomechanics, studies converge on the
explanation that the ligament has the function
of stabilizing the knee.
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INTRODUCTION

Based on studies by doctors Dr. Steven
Claes and Dr. Johan Bellemans in their article:
“Anatomy of the anterolateral ligament of the
knee” published in 2013 (1), the anterolateral
ligament (LAL) began to be studied in depth
and thus Thus, its importance in the knee
ligament complex has been exposed.

The anterolateral ligament is inserted
into the proximal-distal axis of the femur,
and in the tibia there are several variations

regarding its attachment, which may be in
the lateral meniscus or between Gerdy’s
tubercle and the head of the fibula. Recent
studies on the ligament reveal its importance
in knee stability. It must be noted that, in
knee dissections with the aim of exposing
the ligament, in many cases its existence has
not been confirmed, therefore, there are still
techniques and theories being developed to
perform the dissection and also explanations
about these variations. In this context, this
article focuses on exposing the most recent
data contained in the medical literature about
the anterolateral ligament of the knee through
a bibliographical research. Morphological,
anatomical and biomechanical aspects will
be analyzed, as well as the importance of
reconstitution for patients with anterior
cruciate ligament injuries.

THEORETICAL FOUNDATION

HISTOLOGY

To prove that it was a ligament structure
and not just some extension of another
structure in the anterolateral region of the
knee, several articles sought to investigate the
histology of the tissue studied (2, 3, 4, 5, 6).
Laboratory analyzes proved that the structure
was a ligament, as the identified tissue is part
of the dense connective tissue, characteristic
of ligament structures. In the anterolateral
ligament (ALL), well-organized fibers
composed of type 1 collagen were found, which
were oriented parallel and arranged slightly
wavy (Figure 1), predominant in ligaments
and tendons, with the aim of providing greater
resistance to adjacent structures (2, 3, 4, 5, 6).
Vascular tissue was also found in the ALL (7).
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Figure 1. Histology: Anterolateral ligament
(ALL) (HE = hematoxylin-eosin stain). Note
the densely organized collagen fibers of this
thin ligamentous structure and the parallel
orientation of the fibers, which are arranged
slightly in a wave shape (arrow).

Source: Adapted from Brockmeyer et. al., 2019.

Helito, in 2017 (4), obtained images that
histologically represented the anterolateral
ligament with its origin in the right femoral
epicondyle and with insertion in the lateral
meniscus (Figure 2), which corroborates the
dissection studies of the structure (5, 2, 1, 6, 8).

Figure 2. Histological analysis of the
anterolateral region of the knee exposes the
origin in the lateral epicondyle (B) of the
anterolateral ligament (L) — where dense
connective tissue is observed — with its
insertion in the lateral meniscus (M).

Source: Helito, 2017.

ANATOMY OF THE
ANTEROLATERAL LIGAMENT

Among the knee ligament complex (Figure
3), the anterolateral ligament is one of the
current focuses, being officially confirmed
and named in 2013. We must emphasize that,
in knee dissections with the aim of exposing

the ligament, in many cases there was no its
existence confirmed.

In this context, there are variations in the
incidence of LAL between 4.16% and 100% in
the studies evaluated (Table 1).

The origin of the LCL varies in the
bibliographies studied, being correlated with
the lateral collateral ligament, and may be
anterior, anterodistal, anteroproximal, distal,
posterodistal and presenting the same origin
as the LCL. In Helito (2017) (4), the ligament
was found most frequently (65.7%) in the
anterodistal region to the LCL. (6, 8, 2, 1, 9,
10,11, 3,12, 5).

Gardy's Tubercle

Popliteus Tendon .
Poplitecfibular Ligamant

Figure 3. Photograph of the right knee after
dissection. ALL: anterolateral ligament; LCL:
lateral collateral ligament; Gerdy Tubercle
- Gerdy’s tubercle; Popliteofibular ligament:
popliteo-fibular ligament; Popliteus Tendon:
popliteal tendon.

Source: Claes et al., 2013.

The trajectory followed by the ligament until
insertion into the tibia is related to an oblique
and anterodistal trajectory for insertion into
the meniscus and tibia. (1, 2, 11, 12, 4, 9, 5, 8).
The location of the insertion in the meniscus
converged in the studies (Figure 4), with the
exception of Brockmeyer et al., 2019 (5) in
which the insertion was located in the lateral
meniscus. In most studies, it was located
between the anterior horn and the body of
the lateral meniscus (1, 2, 6, 4, 14, 8, 5). In
Helito et al., 2016 (14), meniscal insertion was
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Year | Knees dissected | Incidence of LAL
Brockmeyer etal. | 2019 23 100%
Rustagi et al. 2019 20 95%
Cho e Kwak 2019 120 42,5%
Helito 2017 105 100%
Potu et al. 2016 24 4,16%
Stijak et al. 2016 14 50%
Kennedy et al. 2015 15 100%
Dodds et al. 2014 40 83 %
Helito et al. 2013 6 100%
Claes et al. 2013 41 97%

Table 1. Incidence of the anterolateral ligament in several studies

Table 3. Method of dissection of the ALL and the results obtained regarding visualization of the ligament.

Year Length Width Thickness
(Average) (Average) (Average)
Femoral origin - 10.2 mm Linha articular —
Brockmeyer etal. | 2019 0°- 39,13 mm Joint line- 8.99 mm
A . 2,06 mm
Tibial insertion- 9.91 mm
. 0°- 40,38 mm | Origin - 6,98 mm Insertion .
Rustagi et al. 2019 90°- 43,35 mm ~9.36 mm (nothing)
Stijak et al. 2019 41 mm 4 mm 1 mm
Cho e Kwak 2019 32,4 mm 5,2 mm 1,3 mm
. 0°- 37,88 mm .
Helito 2017 90°- 40,94 mm Joint line — 7.32 mm 1,87 mm
o Femoral origin - 4.83 mm -
Potu et al. 2016 900"-3346%:’1?11121 Joint line- 4.04 mm ]‘1’“71;3;‘35'
’ Tibial insertion- 6.06 mm )
Kennedy et al 2015 P 2 (nothing) (nothing)
yetah 90°- 41,6 mm 8 &
Dodds et al. 2014 59 mm 6 mm (nothing)
Helito et al. 2013 35,1 mm 6,8 mm 2,6 mm
o Femoral origin - 8.3 mm
Claes et al. 2013 0 N 38,5mm Joint line- 6.7 mm (nothing)
90°- 41,5 mm P i
Tibial insertion- 11.2 mm
Table 2. Anterolateral ligament measurements
Method Incidence
Claes et al., 2013 Distal-proximal 97%
Helito et al., 2013 Distal-proximal 100%
Potu et al., 2016 It Doesn’t make it specific 4,16%
Helito, 2017 Distal-proximal 100%
Cho e Kwak, 2019 Proximal-distal 42,5%
Brockmeyer et al., 2019 Distal-proximal 100%




found in 100% of dissected knees, whereas in
Brockmeyer et al., 2019 (5), it was found in only
65% of cases. Furthermore, there was difficulty
in visualizing the separation of the meniscal
fibers and the insertion of the anterolateral
ligament (2). The insertion on the tibial plateau
was constant (Figure 5) between the head of
the fibula (FH) and Gerdy’s tubercle (GT), and
can also be found posterior to the GT (1, 2, 11,
12,6,4, 8,9, 10, 5).

Figure 4. Insertion of the anterolateral

ligament into the lateral meniscus (arrow)
and Gerdy’s tubercle (asterisk).

Source: Helito et al., 2013.

The anatomical measurements of the
LAL follow a standard. Width and thickness
are close in most studies, although these
measurements vary within a wide margin.
The length is greater when it is flexed, with the
exception of Potu et al., 2016 (6) (Table 2). The
presence of more than one band in the LAL
structure has been reported. A study with
dissection of 13 knees observed the presence
of two bands in 12 of the 13 knees analyzed.
The surface band of the ALL had a posterior
and proximal origin to the center of the lateral
epicondyle, and its length increases when the
knee is extended, and without insertion into
the lateral meniscus. The deep band originated
in the center of the lateral epicondyle and its
length increased with the knee in flexion. Both
structures had a similar tibial insertion site,
and the deep band was situated slightly more
posteriorly (13). There is little data described

on the innervation of the LAL. Recent studies
have detected circular structures that can
be defined as small peripheral nerves or
mechanoreceptors involved in the innervation
of the ligament (13).

LAL BIOMECHANICS

Non-consensually, some authors defend
the idea that the LAL has significant relevance
during anterolateral tibial rotation, acting as a
secondary stabilizer in internal rotation.

Combined anterior cruciate ligament
(ACL) and ALL injuries with reconstruction
of the ACL alone tend to evolve with residual
rotational laxity, not reestablishing the
expected kinematics.

A B

Figure 6. Anatomical drawing considering
the LAL and its relationship with known
anatomical landmarks on the lateral aspect of
the human knee. (A) Knee in full extension.
(B) Knee in 90° flexion. ALL: anterolateral
ligament; LCL: lateral collateral ligament;
GT: Gerdy’s tubercle; LFE: lateral femoral
epicondyle; PT: popliteal tendon; PFL:
popliteofibular ligament.

Source: Claes et al., 2013

METHODOLOGY

A search was carried out through the
Scielo® and MedLine databases via PubMed".
The search strategy used the following MeSH
terms as basic keywords: The anterolateral
ligament anatomy; The anterolateral ligament
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anatomy; Biomechanical of the anterolateral
ligament. Osautores,demaneiraindependente,
examinaram os titulos e resumos dos artigos
na electronic database to exclude articles
not relevant to the study. After this, the
articles retrieved through the search key were
analyzed in full and their references analyzed
with the aim of finding more articles that
met the study’s inclusion criteria. After a first
reading of the texts, a re-reading began with
the aim of noting aspects that would comprise
this research and to compare theoretical data
on the subject.

DISCUSSION

The striking aspect that can justify the
different incidences of the anterolateral
ligament in different studies is the way in
which its dissection is carried out. There are
two preponderant methods used to visualize
the structures of the anterolateral region,
dissection starting proximally or distally.
Studies that opt for dissection from proximal
to distal are more likely to damage the more
superficial tissues that pass through the origin
of the LCL, thereby potentially removing some
of the LALs structure. Regarding dissections
from distal to proximal, these tend not to
visualize the deep tissues, thus compromising
the correct visualization of the ALL (4).
Therefore, itis clear that each methodology has
disadvantages, however dissection from distal
to proximal has greater results in relation to
the incidence of the ligament (Table 3).

Below is a knee dissected from distal to
proximal (Figure 7)

Figure 7. Typical view of a right knee during
dissection. ITB (reflected): reflected iliotibial
tract; ALL: anterolateral ligament; LCL: lateral
collateral ligament; Patella: patella; FH: head of
the fibula; JC: joint capsule; LFE: lateral epicon-
dyle of the femur; BFT: biceps femoris tendon.

Source: Claes et al. 2013

FINAL CONSIDERATIONS

The article focused on providing an
analysis of the existing bibliography about
the anterolateral ligament, to provide the
reader with relevant information regarding
publications in recent years on the histology,
anatomy and biomechanics of this ligament.

Regarding histology, the present work
brought the focus of several articles thatargued
that the structure present in the anterolateral
region of the knee is in fact a ligament, such
that it is made up of dense connective tissue.
In anatomy, not all articles researched found
the ligament in 100% of the dissected knees,
which may be related to different dissection
techniques, with those starting from distal
to proximal obtaining a better incidence of
the ligament. There are also disagreements
regarding the origin of the ligament on the
lateral epicondyle of the femur. The path and
insertion are constant in studies, following
an oblique and anterodistal trajectory, and
inserting between Gerdy’s tubercle and the
head of the fibula in the tibial insertion and
between the anterior horn and the body of the
lateral meniscus. In relation to biomechanics,
the published articles propose the approach of
LAL acting as a stabilizer of the integral units.
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