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Abstract

Purpose A thorough understanding of the arthroscopic anatomy is important to recognise pathological conditions. Although
some ankle ligaments have been described as intra-articular structures, no studies have assessed the full visibility of these
structures. The purpose of this study was to assess arthroscopic visibility of medial and lateral ankle collateral ligaments.
Methods Arthroscopy was performed in 20 fresh frozen ankles. The arthroscope was introduced through the anteromedial
portal and the anterior compartment was explored in ankle dorsiflexion without distraction. Intra-articular structures were
tagged using a suture-passer introduced percutaneously and they were listed in a table according to the surgeon’s identifica-
tion. After the arthroscopic procedure, the ankles were dissected to identify the suture-tagged structures.

Results According to the suture-tagged structures, 100% correlation was found between arthroscopy and dissection. In the
anterior compartment, the superior fascicle of the anterior talofibular ligament, the distal fascicle of the anterior tibiofibular
ligament and the anterior tibiotalar ligament on the medial side were observed. The deep fascicle of the posterior tibiofibular
ligament and the intermalleolar ligament were tagged at the posterior compartment.

Conclusion Ankle dorsiflexion and non-distraction arthroscopic technique allows full visualisation of the medial and lateral
ankle collateral ligaments: the superior fascicle of the anterior talofibular ligament, the distal fascicle of the anterior tibi-
ofibular ligament and the anterior tibiotalar ligament. When using distraction, posterior structures as the deep fascicle of the
posterior tibiofibular ligament and the intermalleolar ligament can be observed with anterior arthroscopy.
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Introduction

Anterior ankle arthroscopy is a well-established technique,
being used to treat numerous ankle pathologies [19]. A thor-
ough understanding of the articular ankle anatomy or arthro-
scopic anatomy of the ankle is important to recognise patho-
logical conditions and distinguish them from normal variants
during any arthroscopic procedure.

Anterior arthroscopic anatomy of the ankle is of particular
importance for the recently described arthroscopic techniques
for lateral ankle instability [2, 4, 10, 12, 17, 18, 20, 21, 23].

Depending on their anatomical location relative to the cap-
sule, ankle ligaments can be described as being intra-articular,
partially intra-articular or extra-articular structures. The dis-
tal fascicle of the anterior tibiofibular ligament (ATiFL), and
superior fascicle of the anterior talofibular ligament (ATFL)
are intra-articular structures. The deep fascicle of the poste-
rior tibiofibular ligament (PTiFL), intermalleolar ligament,
deep layer of the deltoid ligament are partially intra-articular,
whereas the ATFL’s inferior fascicle, calcaneofibular ligament,
posterior talofibular ligament, superficial layer of the deltoid
ligament, PTiFL’s superficial fascicle and the interosseous tibi-
ofibular ligament are extra-articular [6, 22].

Intra-articular but extra-synovial structures can be visu-
alized during arthroscopic procedures, while extra-articular
structures can only be observed if the joint capsule is removed.
However, studies assessing arthroscopic visibility of the lat-
eral and medial ankle collateral ligaments have not been per-
formed. A clear understanding of arthroscopic anatomy is
important for diagnosis, arthroscopic exploration and treat-
ment of ligamentous ankle injuries. In addition, clarification
of the arthroscopically visualized structures and their correct
terminology will assist in effective communication amongst
clinicians.

We hypothesized that during anterior ankle arthroscopy
with dorsiflexion and non-distraction technique the anterior
part of both the lateral and medial ankle collateral ligaments
(ATFL’s superior fascicle in the lateral aspect and anterior
tibiotalar and tibionavicular ligaments in the medial aspect)
can be visualized. In addition, when distraction is applied, the
deep fascicle of PTiFL and intermalleolar ligament are visible
at the posterior aspect of the ankle.

For this reason, this study was designed where ankle intra-
articular ligamentous structures were corroborated via ana-
tomic dissection.

Materials and methods

Twenty fresh frozen ankles (12 males and 8 females) ampu-
tated below the knee were used. IRB approval was obtained
at our institution with IRB number 00003099.

The specimens were all of Caucasian origin with a
median age of 64 years (mean 62, range 51-76). Speci-
mens were excluded in the event of deformities, reduced
ankle range of motion or scars indicating previous ankle
surgery. Specimens were stabilised to the table using a
holding device that grasped the proximal part of the tibia
while allowing free ankle movement. The tibia was placed
parallel to the floor.

A single surgeon, experienced in foot and ankle arthros-
copy, performed all arthroscopic procedures. The proce-
dure started with anterior compartment exploration in
dorsiflexion without distraction. For the central (intra-
articular or tibio-fibulo-talar) and the posterior compart-
ments, distraction was required in all specimens.

A non-invasive distraction device attached to the sur-
geon’s waist was used to obtain ankle joint distraction
when required.

The arthroscopic instruments include a 3.5 mm arthro-
scopic shaver and standard arthroscopic instruments. Two
types of arthroscopes were used, a 4.0 mm 30° arthroscope
for the anterior ankle compartment and a 2.7 mm 30° long
arthroscope for the central and posterior compartments.
No arthroscopic pump was used.

Two standard ankle arthroscopic portals, anteromedial
and anterolateral, were created.

The anteromedial portal was created first. The portal
was placed just medial to the tibialis anterior tendon. As
the portal is created using a non-distraction technique, it
should be at the ankle joint line or slightly proximal to it to
avoid inadequate tilting of instruments when distraction is
applied. This portal was regarded as the vision portal and
arthroscopic exploration was carried out with the arthro-
scope introduced through it. A standardised arthroscopic
exploration was performed in each compartment (anterior,
central and posterior).

Once the anteromedial portal had been established, the
anterolateral portal was created using a similar technique.
This portal was regarded as the working portal for the
introduction of instruments. The anterolateral portal was
placed just lateral to the peroneus tertius tendon or to the
extensor digitorum longus tendons.

A modified posterolateral portal [1] was created at the
joint line, just posterior to the peroneal tendons, as an
accessory portal to access the posterior compartment with
instruments.

The anterior compartment was initially explored with
the ankle in dorsiflexion using a 4 mm 30° arthroscope.
Intra-articular soft tissue encountered in the anterior com-
partment was carefully debrided with a motorised shaver.
The ankle joint capsule was not opened during soft-tissue
debridement to avoid subcutaneous insufflation with fluid
that could reduce intra-articular vision.
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Ligaments were then identified and marked with a suture.
The anterior ligamentous structures that were intended to
be visualized laterally during arthroscopy were the ATFL’s
superior fascicle and the ATiFL'’s distal fascicle. On the
medial side, it was the most anterior part of the deltoid
ligament. Through direct arthroscopic vision, the ligaments
were penetrated percutaneously with a suture-passer (Suture
lasso, Arthrex, Naples, FL, USA) and a tag suture grabbed
each ligament.

Distraction was then applied to the ankle joint. The
arthroscope was then directed towards the posterior com-
partment. The posterior ligamentous structures intended to
be visualized during posterior endoscopy were the inter-
malleolar ligament and the PTiFL’s deep fascicle (also
known as the transverse ligament). Ligaments were also
tagged using a percutaneously introduced suture-passer.

All the arthroscopic procedures were video recorded as
part of the study and the tagged structures were listed in a
table according to the surgeon’s identification.

After the arthroscopic procedure, the ankle was dissected
to identify and visually corroborate the suture-tagged struc-
tures. All the specimens were dissected in a standardised
manner by the same researcher, with extensive experience
and specific training in anatomical plane-by-plane dissec-
tion. This dissection enabled the identification of the marked
structures.

For anterior structures, a circular window was created,
centred on the ankle joint. Tendons of the anterior compart-
ment of the leg and the anterior joint capsule of the ankle
were removed to visualise the ligamentous structures.

For the posterior structures, a window was created after
removing the skin and local tendons, including the calcaneal
or Achilles tendon, tibialis posterior, flexor digitorum lon-
gus and flexor hallucis longus tendons. Careful dissection
of the posterior ankle joint capsule was then performed. It
is important to note that the intermalleolar ligament is a
thickening of the posterior ankle joint capsule and extreme
caution is, therefore, required to avoid removing the liga-
ment inadvertently. Once the tag sutures were visualized and
the anatomic structures identified, the results were noted and
photographs were taken.

The dissections were recorded digitally (Nikon D810,
105 mm Micro Nikon F 2.8 lens, raw format) to enable ret-
rospective identification of structures.

Results

For both anterior and posterior ligamentous structures, full
(100%) correlation was found between arthroscopy and dis-
section in all specimens.

At the bottom of the lateral gutter, the ligamentous
structure seen arthroscopically corresponds to the ATFL’s
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superior fascicle (Fig. 1). On the medial side, because of the
disposition of the fibres of the deltoid ligament as superficial
and deep layers, the dissected fibres correspond to the ante-
rior fibres of the tibionavicular and anterior tibiotalar parts
of the deltoid ligament. However, only the anterior fibres of
the deep layer (anterior tibiotalar ligament) were observed
arthroscopically (Fig. 2).

The PTiFL’s deep fascicle was tagged with a suture in
the posterior ankle compartment, located at the most lateral
aspect of the compartment, just posterior to the tibio-fibular
joint line. The intermalleolar ligament was marked at its
lateral part, just medial to the PTiFL’s deep fascicle. In this
location, the ligament was observed during arthroscopic
exploration in all specimens, while the medial part was cov-
ered by fatty tissue. A small area of joint capsule separates
the PTiFL’s deep fascicle and the intermalleolar ligament.
In all but one specimen, the flexor hallucis longus tendon
was observed protruding through the posterior joint capsule.

Discussion

The most important finding in this study is that the anterior
part of both the lateral and medial ankle collateral ligaments
is observed through anterior ankle arthroscopy when using
dorsiflexion and non-distraction technique. The intra-articu-
lar ligamentous structures seen arthroscopically correspond
to the ATFL’s superior fascicle, the ATiFL’s distal fascicle
and the anterior tibiotalar component of the deltoid liga-
ment in the anterior compartment, plus the PTiFL’s deep
fascicle and the intermalleolar ligament in the posterior
compartment.

Anterior compartment ligaments are visible during
ankle arthroscopy when applying dorsiflexion. Although
some authors have described intra-articular portions of the
ankle anatomy in a dorsiflexed position [18, 21], no detailed
arthroscopic descriptions of the whole joint exist and no
studies have correlated anatomic structures arthroscopically
with anatomic dissection.

As observed in this study, the floor of the uninjured lat-
eral gutter is formed by the ATFL’s superior fascicle that
is relaxed with the ankle in dorsiflexion. It runs from the
anterior aspect of the fibular malleolus to the lateral aspect
of the talar neck, and it is seen as a hammock occupying the
floor of the lateral gutter. The ATFL’s superior fascicle is an
intra-articular ligament covered by a thin layer of synovial
tissue [22]. However, when observed arthroscopically, only
the medial border of the ligament is clearly defined while
the lateral seems to be in continuity with the joint capsule.
As a consequence, the ATFL’s superior fascicle has the false
appearance of an extra-articular structure (Fig. 3).

The ATiFL’s distal fascicle, an intra-articular and con-
stant ATiFL’s fascicle [6], covers the syndesmosis and the



Knee Surgery, Sports Traumatology, Arthroscopy (2020) 28:18-23

21

Fig. 1 Anterior view of a
dissection performed after the
arthroscopic procedure. Cor-
relation of the arthroscopically
sutured structures was obtained
during dissection. 1, ATFL’s
superior fascicle; 2, deltoid liga-
ment (Anterior tibiotalar and
tibionavicular ligaments)

Fig.2 Anterior view of a
dissection performed after the
arthroscopic procedure. Cor-
relation of the arthroscopically
sutured structures was obtained
during dissection. 1, deltoid
ligament (anterior tibiotalar and
tibionavicular ligaments)
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lateral shoulder of the talar dome. An important observation
is the relationship between the ATiFL'’s distal fascicle and
the ATFL’s superior fascicle at their fibular origin. Although
they are not anatomically connected, both origins are in con-
tinuity and this characteristic spot is arthroscopically visible
during arthroscopy with the ankle in dorsiflexion. When an
injury of the ATFL’s superior fascicle is present, a fibular
bare or denuded area can be observed just distal to the fibu-
lar ATiFL insertion [11, 18], and a fibular gap between both
ligaments can be observed.

In the posterior compartment, the PTiFL’s deep fascicle
and the intermalleolar ligaments are visible through anterior
portals and with the ankle joint in distraction. The superficial
layer of the PTiFL, on the other hand, requires of hindfoot
endoscopy for its visualisation. A number of ligamentous
structures have been misidentified in the literature. The
intermalleolar ligament has been erroneously identified as
the PTiFL’s deep fascicle or the tibial slip, while the PTiFL’s
deep fascicle has been called the postero-inferior tibiofibu-
lar ligament [7, 8, 15]. There is a need for clarification of
the anatomic nomenclature that is used in the specialised
literature. The correct name for the transverse ligament is
“deep fascicle of the posterior tibiofibular ligament”, while
the intermalleolar ligament is an intra-articular ligament
reinforcing the posterior ankle capsule joint [5]. Contro-
versy exists about the presence of the intermalleolar liga-
ment which is encountered in the literature at varying rates,
from 19 to 100% [3, 8, 13, 14, 16]. In the present study,
this ligament was observed in all cases, and it is routinely
identified by the authors in all arthroscopic procedures and

Fig.3 Lateral view of a
dissection of the ankle joint
capsule. The capsule has been
insufflated with air to clearly
show its limits. 1, Anterior
ankle joint capsule; 2, ATFL’s
inferior fascicle; 3, dorsal
talonavicular ligament; 4, dorsal
calcaneocuboid ligament; 5,
inferior peroneal retinaculum; 6,
peroneus longus tendon; 7, per-
oneus brevis tendon. Nota bene:
ATFL’s superior fascicle is not
visible, as it is an intra-articular
structure
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anatomic dissections; thus, it has to be considered a constant
posterior ankle ligament. The intermalleolar ligament has
been reported as a potential cause of posterior impingement
syndrome when it becomes trapped between the tibia and
the talus in plantar flexion [9].

The limitations of this study include a small number
of specimens and the elderly cohort of specimens. There
is a higher risk of developing chronic ligamentous injuries
with age, but any ligament tears identified during the study
were excluded. All the ankles were first arthroscoped with-
out applying distraction for the anterior compartment and
thereafter under ankle distraction for the central and poste-
rior compartments. Arthroscopic vision of the intra-articular
ligaments in the anterior compartment can be limited or mis-
recognized when distraction is applied because of the effect
of distraction itself.

The clinical relevance of the study is that the ATFL’s
superior fascicle forms the floor of the lateral gutter and is
seen as a hammock covered by synovial tissue. The most
anterior part of the deep and superficial layers of the deltoid
ligament is also recognised during ankle arthroscopy. The
PTiFL’s deep fascicle and the intermalleolar ligament are
recognized arthroscopically in the posterior compartment
after ankle distraction is applied. As proved in this study, all
these ligamentous structures can and should be recognised
as part of the routine exploration during any ankle arthro-
scopic procedure. Surgeons specializing in ankle arthros-
copy should be versed in the assessment of ligamentous
injuries in the ankle and aim to ultimately treat these using
entirely arthroscopic procedures.
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Conclusions

Ligament structures observed arthroscopically have been
corroborated in all dissected specimens. In the anterior
compartment, only under ankle dorsiflexion and not under
distraction, the ATFL’s superior fascicle can be observed
on the floor of the lateral gutter, the ATiFL’s distal fascicle
laterally, and the most anterior margin of the deltoid liga-
ment in the medial gutter (anterior tibiotalar ligament). In
the posterior compartment, and only under distraction, the
PTiFL’s deep fascicle and the intermalleolar ligaments can
be observed during arthroscopy.
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