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ABSTRACT

A sprained ankle is a very common injury seen in our clinical
practice. However, chronic lateral ankle instability, and its treat-
ment, is often little known to residents in training.

Knowledge of the ligaments of the ankle and their function is
essential in order to understand this disorder. The peculiar ana-
tomical configuration of the three main lateral stabilizers of the
ankle determines the function and offers the key to planning
surgical treatment. Ankle arthroscopy is becoming increasingly
important, since it allows us to confirm the diagnosis and assess
the extent of the ligament damage, as well as evaluate other
lesions associated to instability, and makes it possible to suc-
cessfully perform any of the reparatory or reconstructive surgical
techniques. We can define the most appropriate treatment strat-
egy based on the particular characteristics of each individual
case. In this regard, most injuries that fail to respond to conserv-
ative management can be treated through direct ligament repair.
Only in those cases where repair has failed, or in the presence of
limiting instability with poor tissue quality for repair, should we
consider anatomical reconstruction techniques that may include
one or two ligaments, depending on the type of lesion involved.
Any of these techniques may be performed through open or
arthroscopic surgery - with arthroscopy offering advantages in
terms of patient recovery time.

With this selection of articles for the resident's backpack, we of-
fer a review of the anatomy of the joint and of the lateral liga-
ment complex of the ankle, and examine the different surgical
treatment techniques and their indications.
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RESUMEN
Articulos destacados para el tratamiento quirirgico de la
inestabilidad lateral de tobillo

El esguince de tobillo es una lesion muy habitual en la practi-
ca clinica de nuestra especialidad; sin embargo, la inestabilidad
lateral cronica de tobillo -y su tratamiento- es una patologia
muchas veces desconocida para los residentes en formacion.

El conocimiento de los ligamentos del tobillo y su funcion es
fundamental para entender esta patologia; la peculiar dis-
posicion anatomica de los 3 principales estabilizadores later-
ales del tobillo determina su funcion y nos da la clave a la hora
de planificar el tratamiento quirdrgico. La artroscopia de tobillo
esta ganando un papel muy importante, ya que nos permite con-
firmar el diagnostico y valorar el alcance de la lesion ligamen-
tosa, asi como otras lesiones asociadas a la inestabilidad, y de-
sarrollar con éxito cualquiera de las técnicas quirdirgicas, ya sean
de reparacion o reconstruccion. Atendiendo a las caracteristicas
particulares de cada caso, podremos establecer el tratamiento
mas adecuado; la mayoria de las lesiones que no responden
al tratamiento conservador se pueden manejar mediante rep-
aracion ligamentosa directa. Solo en aquellos pacientes en los
cuales haya fracasado la reparacion o bien presenten un cuadro
de inestabilidad limitante con un tejido de pobre calidad para
la reparacion, nos debemos plantear técnicas de reconstruccion
anatomicas que podran incluir 10 2 ligamentos, segiin el tipo de
lesion. Cualquiera de estas técnicas se puede realizar mediante
cirugia abierta o artroscopica, presentando la artroscopia ciertas
ventajas en cuanto al tiempo de recuperacion.

Con esta seleccion de articulos para la mochila del residente
hacemos un repaso desde la anatomia de la articulacion vy el
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Introduction

The ankle, and particularly the lateral ligament complex,
is the most common location of sprains, which are often
related to sports activities. The anterior talofibular lig-
ament (ATFL), followed by the calceaneofibular ligament
(CFL), are the most affected structures. Between 10-20%
of all acute injuries can evolve towards symptomatic
chronic ankle instability?. It is important to mention the
difference between joint laxity and instability. Laxity is
a clinical sign that manifests at physical examination of
both ankles equally and affects all joints in general —
without necessarily implying joint instability. Instability
in turn is characterized by ligament failure of the ankle
under study, and we can observe two types of joint in-
stability: one presentation consists of mechanical insta-
bility, where ligament incompetence can be objectively
confirmed through exploratory maneuvers of the ante-
rior compartment (anterior translation of the talus > 10
mm) and forced varus (> 10°), while the second pres-
entation consists of functional instability seen in pa-
tients with repeated joint spraining and/or failure, who
experience apprehension related to certain movements
or activities — the exploratory maneuvers revealing no
anomalies®.

Conservative management, based on functional recov-
ery and proprioception training, is the strategy of choice
in cases of acute ankle sprains, with acute surgical repair
being reserved for selected cases only. In patients with
repeated sprains and/or subjective clinical manifesta-
tions of instability with limited functionality, where con-
servative management fails, we can resort to surgery with
ligament repair or ligament reconstruction in situations
in which the tissue quality is too poor to allow stable su-
turing. The study published by Brostrom®™ on the surgical
treatment of lateral ankle instability through direct repair
is the reference for all other open and arthroscopic tech-
niques that have been described since then.

Review articles such as those recently published by
Mafulli® and Chang® constitute an excellent starting
point for understanding ankle instability and its treat-
ment. A selection of articles which we consider relevant
for understanding the surgical management of ankle in-
stability is provided below, with emphasis being placed
on those aspects which we consider to be most important
in each of them.
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complejo ligamentoso lateral del tobillo hasta las diferentes téc-
nicas de tratamiento quirdrgico y su indicacion.

Palabras clave: Inestabilidad cronica de tobillo. Esguince de to-
billo. Artroscopia de tobillo.

Brostrom, 1966“

In 1966, Brostrom published a series of articles on liga-
ment injuries of the ankle and established the bases for
their surgical treatment as we understand it today. The
article “Sprained ankles. VI. Surgical treatment of ‘chron-
ic’ ligament ruptures” presented a prospective cohort
study of 60 patients using a direct repair technique that
afforded good outcomes in terms of stability and patient
satisfaction. Most of the patients presented avulsions of
ligament origin in the fibula involving the anterior talofib-
ular ligament (ATFL), and received treatment in the form
of reinsertion with transosseous sutures. The within-tis-
sue lesions were directly sutured following debridement
of the damaged extremities, and in those cases where
the tissue proved insufficient, reinforcement was provid-
ed taking advantage of a flap of the lateral talocalcaneal
ligament (LTCL). In cases presenting concomitant damage
to the calceaneofibular ligament (CFL), the latter was sub-
jected to direct repair.

The publication of this article represented a turning
point in the management of ankle instability, since it evi-
denced the feasibility of using residual capsule-ligament
tissue for repair in patients with chronic lesions, without
having to resort to tenodesis or tendon transference tech-
niques, which in many cases can adversely affect subta-
lar mobility. The subsequent modification introduced by
Gould? included mobilization and reinsertion of the lat-
eral portion of the extensor retinaculum toward the tip
of the fibula, in order to reinforce the repair and limit ti-
biotalar inversion while also contributing to correct the
subtalar instability component.

Golano et al., 2010®

The review and anatomical dissection study of Pau Golano
et al. entitled: “Anatomy of the ankle ligaments: a picto-
rial essay” is a reference in the study of the anatomy of
the ankle. This study describes each of the ligaments that
intervene in ankle joint stability: the lateral ligament com-
plex, the deltoid ligament complex and the tibiofibular
syndesmosis.

The anatomical configuration of the ligaments helps
us to better understand their function. The anterior
talofibular ligament (ATFL) appears as a thickening of the

187



Important articles for the surgical treatment [...]

joint capsule and is composed of two fibrous bands. It is
the main structure preventing anterior subluxation of the
talus, acting mainly in plantar flexion (the inferior band
of the ligament remains relaxed and the superior band
tenses - with the opposite occurring in dorsal flexion).
The calceaneofibular ligament (CFL), dependent upon the
capsule, is in intimate relation to the lateral astragalocal-
caneal ligament, complementing the subtalar stability of
the latter. The CFL maintains its tension over the entire
dorsiflexion trajectory of the joint and acts as a primary
inversion restrictor, tensing its fibers in the face of varus
stress and relaxing them in valgus. The posterior talofibu-
lar ligament (PTFL) is a multifascicular element with varia-
ble insertion along the talus, where some of its fibers con-
form the tunnel for the flexor hallucis longus (FHL), and
it is also in close relation to the posterior intermalleolar
ligament. This ligament remains relaxed in plantar flexion
and neutral ankle position, and tenses in dorsiflexion.
This article constitutes a purely descriptive anatomical
dissection study in the cadaver — with the limitations this
implies. It is worth reviewing in order to understand how
the different ankle structures are injured, and is interesting
due to the detailed anatomical preparations it provides.

LaPrade et al., 2014®

The ankle, composed not only of the tibiofibular compo-
nent forming a joint with the talus but also of the subtalar
joint between the talus and the calcaneus, remains stable
thanks to two powerful ligament complexes, one medial
(or deltoid) and the other lateral, which is the subject of
the descriptive anatomical study entitled: “Qualitative and
quantitative anatomic investigation of the lateral ankle
ligaments for surgical reconstruction procedures”, which
helps us to understand the anatomy of each of the lig-
aments intervening in lateral stability of the ankle: ATFL,
CFL, PTFL and talocalcaneal (cervical) ligament.

The ATFL is a flat rectangular structure identified as
an anterolateral thickening of the joint capsule of the an-
kle, and may present as two anatomical variants: uni- or
bifascicular. The hiatus between the two fascicles allows
the passage of the branches of the perforating peroneal
(or fibular) artery. Its origin is located at the anterior fib-
ular margin, at a midpoint between the tip of the later-
al malleolus and the anterior tubercle of the fibula (the
most anterior point of the fibula in contact with the tibial
joint surface) — the footprint being more extensive in the
case of a double ligament, with the two fascicles being
spaced an average of 6.9 mm apart. The distal insertion is
located at the anterior margin of the lateral joint surface
of the talus; this point is closer to the vertex of the lateral
process of the talus than to the anterolateral vertex of the
trochlea of the talus, and the distribution is divergent in
the case of a bifascicular ligament.
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The CFL is more cylindrical and runs from the antero-
inferior margin of the fibula, very close to the malleolar
vertex and just beneath the lower limit of the ATFL, insert-
ing on the lateral surface of the body of the calcaneus in
a small tubercle (tuberculum ligamenti calcaneofibularis)
posterosuperior to the posterior limit of the fibular pro-
cess of the calcaneus. This ligament passes through the
tibiotalar and subtalar joints, playing a role in the lateral
stability of both of them.

The PTFL originates in the lower portion of the medial
digital fossa of the fibular malleolus at a distance of 4.8
mm from the tip, and fans out along the posterolateral
portion of the talus — inserting at a point immediately
lateral to the posterolateral tubercle of the talus.

The cervical ligament is located within the tarsal sinus,
originating in the anterior third of the calcaneal surface
(anterior calcaneal tubercle), and runs perpendicular to
the lateral crest of the calcaneus of the tarsal sinus, in-
serting in the neck of the talus (tuberculum cervicis).

This again is an anatomical dissection study in the ca-
daver, with a limited number of specimens that do not
afford a reliable representation of the real population.

This article, and that published by Golano et al.®,
serve as a starting point to understand the function of
each of the ligaments and to establish the essential an-
atomical references for the correct surgical treatment of
lateral ankle instability, based on anatomical techniques.
In the same line of research, the group of Laprade has
published other interesting articles evaluating the biome-
chanical properties of the different surgical techniques
for managing ankle instability, and drawing the conclusion
that plasty-based anatomical reconstructions afford the
same biomechanical features of rigidity and strength as
the native ATFL, though not so in the case of tissue repair,
where resistance is poorer(2,

Thes et al. (Société Francophone d'Arthroscopie),
2018

The clinical history and physical examination are fun-
damental for establishing the diagnosis of lateral ankle
instability. Imaging techniques in the form of magnet-
ic resonance imaging (MRI) and computed tomography
(CT) are used for precise identification of the affected
ligament structures and for assessing other associated
lesions. However, surgical repair is conditioned by the
quality of the remaining tissue. This article entitled: “Ar-
throscopic classification of chronic anterior talofibular
ligament lesions in chronic ankle instability” presents an
arthroscopic classification that may serve as a guide in
deciding between ligament repair or reconstruction of
the ATFL.

Arthroscopically, a number of 4 grades are identified,
specifically, grade 0 = healthy ligament; grade 1 = an in-
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tact ligament but without adequate tension in response
to palpation with the hook test; grade 2 = presence of
avulsion, whether fibular or talar, with fibrous scar tissue;
grade 3 = thinning of the ligament, without mechanical
resistance to traction; and grade 4 = denuded malleolus,
without residual ligament. With this classification, pre-
senting moderate interobserver reliability™), the authors
establish that grade 1 and 2 patients can be treated with
the open or arthroscopic Brostrom technique, while grade
3 and 4 cases preferably should be treated using graft-
based reconstruction techniques.

This was a multicenter retrospective study involving a
considerable number of patients. However, patient eval-
uation was based on the recorded registries of the sur-
geries, which may lead to error in defining the true extent
of ligament damage and its grade within the mentioned
classification. Furthermore, it must be remembered that
correct evaluation depends on the skill and experience of
the surgeon.

Vega et al., 2013

The ligament repair technique of Brostrom-Gould, in-
volving reinsertion of the ATFL in its fibular footprint
with reinforcement of the extensor retinaculum, is re-
garded as the gold standard for treating ankle instability
in patients that remain symptomatic despite conserva-
tive management. Advances in ankle arthroscopy have
allowed the introduction of less invasive surgical tech-
niques for the treatment of lateral ankle instability. The
article published by Jordi Vega et al., entitled: “All-inside
arthroscopic lateral collateral ligament repair for ankle
instability with a knotless suture anchor technique”, de-
scribes a fully arthroscopic technique for repair of the
ATFL, reducing the surgery time and the complications in
comparing with its predecessors.

Anterior arthroscopy of the ankle through the stand-
ard anteromedial and anterolateral portals without the
need for traction allows the identification of concomi-
tant lesions that may aggravate the symptoms of ankle
instability, such as anterolateral impingement secondary
to inflammatory tissue hypertrophy or medial osteo-
chondral lesions; these can be treated in the same sur-
gical procedure. The all-inside technique presented in
this article makes use of a third accessory portal located
close to the tip of the fibular malleolus for suture pas-
sage — thus reducing the risk of damage to the superfi-
cial fibular and saphenous nerves. The use of knotless
anchoring devices would minimize discomfort caused
by prominent subcutaneous material, and also shorten
the surgery time. This technique allows the simultaneous
repair of the ATFL and CFL, and in this case two inde-
pendent anchorings are to be used, with CFL repair being
performed first.
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Vila and Rico et al., 20177

Not all patients with lateral ankle instability are amena-
ble to direct repair. In the case of long-standing lesions
and poor tissue quality; avulsions of the talar insertion of
the ATFL; complete rupture at mid-body level of the ATFL;
and patients with hyperlaxity or collagen disorders, obe-
sity or high-demand athletes, reconstruction techniques
are the preferred option. The poor long-term outcomes of
the non-anatomical reconstruction techniques implied the
need for new reconstruction procedures capable of mim-
icking the native ligament, improving the clinical and func-
tional outcomes obtained®”. The article entitled: “All-in-
side arthroscopic allograft reconstruction of the anterior
talofibular ligament using an accessory transfibular portal”
describes an anatomical reconstruction technique for the
ATFL that combines the benefits of ankle arthroscopy with
the biomechanical stability of a reconstruction plasty for
those patients in which ligament repair proves insufficient
— including athletes with high functional demands.

The study reviewed 22 patients with chronic ankle in-
stability at the expense of a single ATFL injury (excluding
CFL injuries), with a minimum follow-up of two years. The
fully arthroscopic (all-inside) technique included the use
of a posteroanterior accessory transfibular portal allowing
anatomical identification of the talar insertion of the na-
tive ATFL through the fibular tunnel giving way to the plas-
ty procedure, with fixation at both points using respective
bio-tenodesis screws. In the presented series, where half
of the patients were elite athletes, all the subjects recov-
ered their sports activity, with a single reported case of
joint stiffness.

Guillo et al. (Ankle Instability Group), 20159

The Ankle Instability Group, led by Stephan Guillo, pub-
lished the article entitled: “Arthroscopic anatomical recon-
struction of the lateral ankle ligaments”, which describes
the key elements for all-inside arthroscopic anatomical
reconstruction of the ATFL and CFL, indicated in cases of
chronic instability with involvement of both ligaments,
poor tissue quality and impaired subtalar stability.

The main complexity of combined ATFL and CFL plas-
ties is the difficulty of identifying the CFL, due to its ex-
traarticular location, in depth to the peroneal tendons.
The arthroscopic technique described makes use of four
portals: two classical anterior compartment portals (an-
teromedial and anterolateral), a third portal in the tarsal
sinus, and an optional fourth retromalleolar portal al-
lowing the identification of associated peroneal tendon
lesions, as well as localization of the CFL. The procedure
is technically demanding and combines the benefits of ar-
throscopy with the tibiotalar and subtalar biomechanical
stability of anatomical plasty.
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This study, as well as the two previously presented ar-
ticlest™™® describe a surgical technique involving a limited
number of patients and with no objective assessment tool
to score the functional outcomes. This situation is quite
common in studies of this kind, and limits the comparison
and reproducibility of the results obtained.

Attia et al., 2021

Advances in arthroscopic surgery of the ankle have al-
lowed the treatment of ankle instability using techniques
that cause less damage to the soft tissues. The theoreti-
cal benefits of arthroscopy have been widely described,
and include improved identification and visualization
of the ATFL, as well as the identification of concomitant
lesions that condition the patient prognosis. The recent
meta-analysis “Outcomes of open versus arthroscopic
Brostrom surgery for chronic lateral ankle instability: a
systematic review and meta-analysis of comparative stud-
ies” involves a systematic review of comparative studies
between open and arthroscopic Brostrom surgery. A total
of 8 studies were included, with a total of 408 patients:
193 subjected to open repair and 215 to arthroscopic re-
pair. Both groups were comparable in terms of age and
follow-up.

This meta-analysis evidences the advantages of ar-
throscopic surgery, which allows earlier functional recov-
ery as assessed by the start of weight-bearing and the
return to sports activity, with fewer surgical wound com-
plications. Both procedures were found to be compara-
ble in terms of joint stability as measured by the anterior
drawer test and subtalar varus. It must be pointed out
that arthroscopy involves a greater learning curve; how-
ever, once the technique has been mastered, the surgery
time is not significantly different from that of the open
procedure.

This methodologically well designed meta-analysis re-
views a limited number of heterogeneous studies. Given
the relatively recent incorporation of the arthroscopic re-
pair techniques, long-term comparisons of the two tech-
niques cannot be established.

Conclusions

Ankle instability is a disorder that can give rise to func-
tional limitation in young adults when conservative man-
agement fails. A number of articles have been presented
that provide insight to the surgical management of this
disorder, based on the premise that the quality of the
damaged tissue and the functional demands of the pa-
tient must guide the treatment indication in each individ-
ual case. Knowledge of the anatomy is crucial for ensuring
good outcomes. The arthroscopic techniques optimize the
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management of these injuries and allow the identification
of concomitant lesions, affording clinical and functional
outcomes not inferior to those obtained with convention-
al surgery.
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