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�� Ankle sprains are mainly benign lesions, but if not well 
addressed can evolve into permanent disability. A non-
treated lateral, syndesmotic or medial ankle instability can 
evolve into ankle osteoarthritis. For this reason, diagnosis 
and treatment of these entities is of extreme importance.

�� In general, acute instabilities undergo conservative treat-
ment, while chronic instabilities are better addressed with 
surgical treatment. It is important to identify which acute 
instabilities are better treated with early surgical treatment.

�� Syndesmosis injuries are frequently overlooked and repre-
sent a cause for persistent pain in ankle sprains. Unstable 
syndesmotic lesions are always managed by surgery.

�� Non-treated deltoid ligament ruptures can evolve into a 
progressive valgus deformity of the hindfoot, due to its 
links with the spring ligament complex. This concept 
would give new importance to the diagnosis and treat-
ment of acute medial ligament lesions.

�� Multi-ligament lesions are usually unstable and are bet-
ter treated with early surgery. A high suspicion rate is 
required, especially for combined syndesmotic and medial 
lesions or lateral and medial lesions.

�� Ankle arthroscopy is a powerful tool for both diagnos-
tic and treatment purposes. It is becoming mandatory 
in the management of ankle instabilities and multiple 
arthroscopic lateral/syndesmotic/medial repair techniques 
are emerging.
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Introduction
Ankle instability is a clinical condition closely related with 
the traumatic event commonly known as ankle sprain, 
usually a supination trauma. This event is extremely 

frequent, being one of the top causes of Emergency 
Room visits and frequently related to sports. In most 
cases, the ankle sprain is a benign situation that heals 
completely after an uneventfully course but up to 30% 
of cases will develop permanent complications.1 Ankle 
instability is one of these complications. The term insta-
bility implies a dysfunction of the ligaments. It can be 
acute or chronic and results from a traumatic event, and 
is therefore related with a ligament rupture. The ankle has 
three main set of ligaments: the lateral, the medial and 
the syndesmotic ligaments.

Lateral instability
The anatomy of the ankle joint makes it weak in supina-
tion. Supination trauma stresses the lateral ligament, put-
ting it at risk, so the rupture of the lateral ligament is the 
most frequent lesion of the ankle.2 Some of these patients 
will develop chronic ankle instability (CAI), making this 
situation an important and frequent condition.1

Anatomy

Consensus

The lateral ankle ligament has three bundles: anterior talo-
fibular ligament (ATFL); calcaneo-fibular ligament (CFL) 
and posterior talo-fibular ligament (PTFL). The ATFL and 
PTFL are mainly horizontal, bounding the anterior and 
posterior faces of the distal fibula with the talus giving 
some sagittal stability in different positions of the ankle 
joint but also, and mainly, rotational stability. The CFL is 
mainly a vertical structure with its insertions on the ante-
rior distal part of the fibula and the lateral calcaneus. It is 
mainly a coronal plane stabilizer.

Controversy

Some authors describe two (or three) fascicules of the 
ATFL, mainly a proximal and a distal one with a visible sep-
aration between the fascicules, the distal being apparently 
stronger than the proximal. The distal fascicule shares the 
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fibular footprint with CFL and with some arciform fibres 
connecting the two ligaments, suggesting that the distal 
fascicule of the ATFL and the CFL are the same anatomic 
structure.3 This is the anatomic support for the idea that 
the repair of the AFTL will produce an indirect re-insertion 
of the CFL.

In the same way, there might be some connections 
between the proximal fascicule of the ATFL and the anterior 
inferior tibiofibular ligament (AITFL), part of the syndes-
motic ligament, sharing the same footprint on the fibula. 
This might explain the relationship between the antero-
lateral impingement syndrome and micro-instability.4 The 
improper healing of the AITFL causes the meniscoid and 
the partial rupture of the ATFL causes the micro-instability.

Biomechanics

Consensus

The incompetence of the lateral ligament complex will 
impair the sagittal, coronal and transverse joint stability 
producing a tendency to varus tilt and anterior translation 
of the talus. Due the bony configuration of the ankle, this 
is also the weakest point in terms of stability. This impairs 
the normal function of the joint. Nevertheless, not all 
instabilities act in the same way.

Controversy

Although the idea of ankle instability as a homogeneous 
condition is still present, in terms of biomechanics there 
are clearly some sub-groups. Freeman, in 1965, proposed 
the term functional instability as an alternative to mechan-
ical instability.5 Functional instability is proposed to result 
from functional insufficiencies such as strength deficits, 
impaired proprioception and impaired neuromuscular 
or postural control.6 Hertel6 proposed a model involving 
mechanical and functional insufficiencies that is widely 
accepted. In this model, mechanical and functional insuf-
ficiencies are not mutually exclusive, and recurrent sprain 
occurs when both conditions are present. At this point a 
patient is considered to have mechanical instability when 
there is documented increased laxity on the symptomatic 
ankle (when compared with the other side) either on the 
clinical examination, stress X-rays or stress sonography. 
Patients in whom this laxity cannot be documented are 
considered to have functional instability.5,7

This is the most known and accepted model, despite the 
fact that some patients do not fit into it. Hiller proposed an 
evolution of the Hertel model, with three different types of 
CAI patients: ‘mechanical instability’, ‘perceived instabil-
ity’ and ‘recurrent sprains’.8 This group differentiation, in 
terms of biomechanical behaviour, should cover all types 
of CAI. Nevertheless, there are some cases that do not fit 
completely into these groups, like the recently described 
micro-instability.4,9

Clinical features and classification

Consensus

Acute ankle instability occurs after a traumatic supination 
trauma. It presents with pain and tenderness on the ATFL, 
peri-malleolar swelling and effusion, ecchymosis and gait 
impairment. Usually, the severity of this condition is classi-
fied into three grades, but there is no consensus regarding 
the characteristics of each grade, making it difficult to estab-
lish a prognosis based on current classification systems.10 
History of a previous sprain may predispose to chronicity, 
but we still lack the clinical signs to predict the evolution to 
CAI.11 On physical examination, the more important sign is 
the anterior drawer sign with a sensitivity of 73–96% and a 
specificity of 84–97% to detect a compromised ATFL.12 The 
importance of other signs is still controversial.13

Chronic ankle instability (CAI) has been defined as 
‘repetitive bouts of lateral ankle instability resulting in 
numerous ankle sprains’.8 The most commonly cited 
characteristics of CAI include giving way of the ankle, 
mechanical instability, pain and swelling, loss of strength, 
recurrent sprain and functional instability.

The clinical picture might be grouped into the follow-
ing presentations:

	 A first acute sprain followed by pain
	 Repetitive sprains with symptom-free intervals
	 Repetitive sprains with pain between them

It is not uncommon for patients to report progressive 
pain between the sprains, which tells the clinician that 
the prognosis is deteriorating. Terada et al defined indi-
viduals with CAI according to the presence of a previous 
history of an acute lateral ankle sprain which caused swell-
ing, pain, and temporary loss of function for at least one 
day; and repeated episodes of ‘giving way’ for six months 
and/or recurrent ankle sprains and/or perceived ankle 
instability.14

Controversy

Clinically, the anterior drawer sign is a standard test to 
identify ankle instability. Other classical signs such as the 
sulcus or the varus tilt test may not be that helpful. The 
main goal of the anterior drawer test is to define the insuf-
ficiency of the ATFL (in the sagittal plane) which is always 
the first ruptured ligament, and the varus tilt will detect 
insufficiency of the CFL (in the coronal plane). These are 
single-plane tests, which may not be ideal for multiple-
plane lesions. For instance, the fact that the medial liga-
ment is intact limits the pure anterior translation of the 
talus. If we add a rotational momentum (exactly as the 
lesion is produced) the ATFL insufficiency becomes more 
evident, because the lateral side would give in and the 
deltoid ligament would act as the fulcrum.15
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Another grey area is the definition, time wise, of chro-
nicity. It is difficult to draw the line and define the precise 
moment when an instability becomes chronic. The ration-
ale behind chronicity is when the body ceases its attempt 
to heal a lesion. The time when it happens varies from 
case to case and we do not have a tool that can give us 
the answer so we can use a broad timeframe, usually from 
three to six months.

There is no consensus on a classification of ankle sprains 
that is widely accepted. As all classification, it should orien-
tate the treatment options, give a notion of prognosis and 
allow a normalization of speech, so everybody knows what 
a grade III means. This is yet to be achieved. What we have 
now is a classification into three grades (I to III) and this 
graduation can be pathophysiologic (strain, partial rup-
ture, complete rupture), anatomic (one ligament to three 
ligaments ruptured) or clinical (minor symptoms to unable 
to stand). Ideally, we should be able to identify which cases 
are more prone to develop CAI. These cases may benefit 
from early surgical treatment, to avoid the economic bur-
den of absence from work or to shorten return to sport.

There is no classification of CAI, besides the biomechani-
cal distinction mentioned above (mechanical versus func-
tional), and not even this differentiation is agreed on. Also, 
there are some clinical categories that have been proposed 
such as micro-instability that do not fit into any of the pre-
vious ones. There is some work to be done on this field.

Imaging

Consensus

For acute events, a radiogram should be taken, according 
to the Ottawa criteria, to exclude fractures and, in severe 
cases, an ultrasound (US) can be done to identify com-
plete ruptures, which may have implications in terms of 
treatment and follow-up. A few days after the accident 
and in severe cases, magnetic resonance imaging (MRI) 
is the most helpful exam, showing the extent of the liga-
ment lesion and the presence of concomitant lesions. MRI 
can also be helpful in the pre-operative workup.16

Controversy

The use of stress radiographs, very popular in the past, 
is falling out of favour. Some authors doubt their benefit 
for the decision-making algorithm and the results can be 
misleading.12 The benefit of the use of radiographs in the 
chronic phase is not clear. Some features that can be identi-
fied on a radiogram (varus heel, cavus foot or short medial 
malleolus) have been reported as triggering or worsening 
factors for CAI, but there is no evidence of this relation-
ship. Nevertheless, most surgeons have the tendency of 
correcting a varus heel when doing a CAI repair.17

Ultrasounds can be helpful in the acute phase but MRI 
is a more powerful exam in the late acute and chronic 

phase. Nevertheless, the US is a dynamic exam and can 
give some important information such as the amount of 
translation between bones. On the other hand, it does 
depend on the examiner and the way it is done. The 
use of MRI in the acute phase should be made with care 
because the extent of the lesions may be exacerbated by 
this imaging technique. On the other hand, in patients 
with chronic status, some of the concomitant lesions may 
not be detected. Some new imaging techniques such as 
weight-bearing CT can be useful,18 especially in a chronic 
setting, but their applicability is yet to be defined.

Non-operative treatment

Consensus

An acute ankle sprain should receive a functional treat-
ment that includes a rigid brace that allows dorsi-plantar 
flexion and blocks varus-valgus stress, as well as early 
physiotherapy for CAI prevention.19 The outcomes of non-
operative treatment for CAI are usually considered poor. 
Most surgeons would consider this kind of treatment only 
to prevent recurrences and especially in a post-operative 
context to improve the outcome.

Controversy

There is some evidence of good results with neuromus-
cular training functional instability treatment, especially 
during training or after surgery. The rationale behind this 
method is related to the thought that deficient sensory 
input from damaged ankle ligament receptors contributes 
to sensorimotor deficits in those with CAI. Targeting other 
viable sensory receptors may then enhance sensorimotor 
control in these patients. This is called sensory-targeted 
ankle rehabilitation strategies (STARS) on patient- and cli-
nician-oriented outcomes in those with CAI. This method 
has been described as a valid treatment to address this 
condition with success.20 Nevertheless, self-reported func-
tional deficits, worse single-limb balance, and number 
of previous ankle sprains are important characteristics 
that can impair the probability of treatment success.21 
Although there are positive reports, the efficacy of this 
method needs further validation.

The classical algorithm of treatment decision on CAI 
would say that mechanical instability is treated with sur-
gery (but as we have seen there might be some room for 
conservative treatment) and functional instability with 
physiotherapy. However, some surgeons would advocate 
surgery, even on mechanically stable ankles, after a period 
of three to six months of non-surgical treatment.16

Surgical treatment

Consensus

The gold standard for the surgical treatment of CAI is the 
Brostrom–Gould operation.16 First described by Brostrom 
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in 1966, it consists of a direct re-insertion of the torn lig-
ament on the fibula, usually using some kind of suture 
anchors. Later, Gould added a reinforcement using the 
extensor retinaculum that is mobilized and attached to 
the fibula over the ligament re-insertion, increasing the 
strength of the repair. The aim is to reproduce the nor-
mal anatomy. It is easy to preform, reproducible and has 
been extensively used, with numerous articles of litera-
ture confirming its efficacy.22–24 Nevertheless, when the 
remaining tissue does not permit a confident repair, the 
ligaments should be replaced and reconstructed, usually 
using some kind of graft replacing the original anatomy 
(more frequently a hamstring autograft).25

Several other surgical techniques have been proposed 
to treat CAI. A group of techniques called ‘tenodesis’ 
gained some popularity in the past. It consisted of using 
usually the Peroneus brevis tendon (totally or partial) to 
create loops with different configurations (depending 
on the author) to stabilize the lateral aspect of the ankle 
and subtalar joint. These techniques have several draw-
backs: sacrifice of the main dynamic stabilizer of the ankle, 
altered biomechanics with a tendency to stiffness, being 
an extensive operation with difficult rehabilitation, among 
other reasons.22 Because of their poor results these tech-
niques should be abandoned.

In summary, we have two types of CAI repair: An ana-
tomic direct repair using the remaining ligaments and the 
extensor retinaculum or a replacement of the ligaments 
using a tendon graft reproducing the normal orientation. 

With the advent of ankle arthroscopy, several arthroscopic 
techniques have been described for ankle instability repair. 
We also know that ankle sprains are frequently combined 
with concomitant intra-articular lesions,26,27 and most of 
these lesions can be diagnosed and treated trough arthro-
scopic means. For these reasons, it is becoming manda-
tory to scope the ankle while treating CAI.

Controversy

If all CAI repairs should include a routine ankle arthroscopy, 
an arthroscopic method of CAI repair would be a good 
idea. The senior author developed an arthroscopic repair 
technique for CAI, that was published in 2009,28 trying to 
reproduce the Brostrom–Gould principles. This operation 
included the implantation of a suture anchor above the 
footprint of the ATFL and passing the suture through an 
accessory portal made on top of the extensor retinaculum. 
The sutures are passed through the retinaculum and the 
remaining ligament. The purpose is fixing the ligament 
stump and extensor retinaculum to the fibula and com-
pressing against the footprint (Fig. 1 and Fig. 2). The author 
has nearly 20 years’ experience with this method with good 
results, at least as good as open techniques, with less mor-
bidity. Since that first publication, several other authors 
have reported good outcomes of arthroscopic repair tech-
niques, reproducing open surgery principles. These results 
were also confirmed by independent authors and validated 
by meta-analysis and systematic reviews.23

Fig. 1  Right ankle arthroscopy: chronic avulsion of the lateral 
ligament complex (A – distal fibular tip).

Fig. 2  Right ankle arthroscopy: re-attachment of the lateral 
ligament complex after the author’s arthro-Brostrom procedure 
(B – talus; C – tibial plafond).
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It is the authors’ opinion that there are two kind of sur-
gical treatment for CAI:

•• One where the surgeon reproduces the normal anat-
omy either by re-insertion of the ligament or replace-
ment with a tendon graft.

•• Another where the surgeon creates a situation that 
allows the ligament to heal with its normal length and 
tensile conditions. The purpose is to make a kind of 
functional crutch to the ligament.

Nowadays we have the means to use these principles 
(anatomic or functional crutch) and apply them either 
with an open surgery, a percutaneous procedure or an 
arthroscopic operation. In the Brostrom–Gould procedure 
we have both principles. The re-insertion of the ligament is 
an anatomic repair and the reinforcement with the exten-
sor retinaculum acts as the functional crutch or seatbelt. 
Some of the arthroscopic procedures described will rely 
on the tensioning and insertion of the extensor retinacu-
lum on the fibula to achieve the repair and consequent 
healing of the ligament.

The ligament reconstruction with tendon graft is also 
an anatomic repair, being crucial that the graft has the 
same orientation, insertion and tension of the natural liga-
ments. This can be done open, percutaneously or arthro-
scopically. This will be strictly anatomic and can be used 
in patients with poor ligament quality. As endoscopic skill 
became more universal, the ability to perform this proce-
dure with the arthroscope is possible and reproducible 
with less aggression to the patients. The short-term clini-
cal outcomes are better,29 with no significant difference in 
complication rate,29,30 so we can predict that in the future 
the recommended method for surgical treatment of CAI 
will be arthroscopic.

Recently, the use of an artificial ligament (fibertape) as 
checkrein or a seatbelt to augment the repair and shorten 
the recovery time has been proposed. The idea may sound 
appealing but still needs further validation. It can also be 
used in situations where direct repair with the tissue avail-
able locally may not be possible. It can also be used as an 
alternative to the tendon graft in ligament reconstruction. 
As it is an artificial ligament, there is the risk of over tight-
ness and rigidity and it should not be placed in an intra-
articular position.

In high-level athletes and for acute grade III lesions there 
is a trend for early surgery on mechanical instabilities.16

Post-operative follow-up

Consensus

Practitioners agree that after surgery patients will need 
physiotherapy to accelerate recovery and improve func-
tional results. The return to normal activity, including sport 
activities, may occur around four months post-operatively.

Controversy

The need for immobilization after surgery is still a question 
open to debate. Some will use a cast immobilization for a 
period as long as three weeks, others (like the authors) 
advocate only the use of a soft dressing. The non-weight-
bearing period also varies from surgeon to surgeon, with 
the authors authorizing full weight-bearing as tolerated 
around six weeks post-operatively. Also, consensus had 
not been reached on the timing to start mobilization and 
physiotherapy.

The authors’ post-operative care includes a soft dress-
ing, allowing immediate mobilization, within three weeks 
of discharge of the operated ankle. The beginning of phys-
iotherapy is at two weeks post-operatively and the return 
to sports or heavy work around four months.

Syndesmosis instability
Isolated syndesmosis injuries, commonly referred to as 
high ankle sprains, are relatively uncommon.31 They are 
usually associated with other lesions of the lateral ankle 
ligaments and are present in up to 20% of all ankle 
sprains32,33 and about 5% will need surgery.34 These 
lesions can be associated with important morbidity and 
delayed return to sports, compared to an isolated lateral 
ankle sprain,31,35,36 representing a challenge for both phy-
sician and athlete. This section will consider syndesmotic 
lesions, with or without associated ankle ligamentous 
injuries, excluding association with ankle fractures.

Anatomy

The syndesmosis is an essential stabilizer of the ankle joint 
and consists of a complex ligamentous structure with 
three different portions: the anterior inferior tibiofibular 
ligament (AITFL); the interosseous ligament (IOL); and the 
posterior inferior tibiofibular and the transverse ligaments 
(PITFL and TL). The posterior syndesmosis plays the most 
important role providing 40–45% of the resistance to dia-
stasis, while the AITFL provides around 35%.37 Major inju-
ries of two of the syndesmosis components represent a 
loss of more than 50% of resistance to diastasis37 and may 
result in instability.

Clinical features

Typically, syndesmosis injuries result from a forced exter-
nal rotation of the foot on a dorsiflexed ankle.38 Hyper-
dorsiflexion and inversion with external rotation are also 
possible mechanisms of injury. The incidence is higher in 
contact sports38 and sports where the foot is locked in a 
boot such as skiing or ice hockey.35 They are frequently 
overlooked on the emergency room and up to 20% are 
missed on the first visit.39 Misdiagnosis or late diagnosis 
are associated with poorer outcomes but the lesion itself 
is associated with high morbidity, activity-related pain, 
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poor functional outcomes, instability, stiffness and het-
erotopic ossification.40,41

Clinical examination

Consensus

A considerable number of clinical tests for syndesmosis 
injuries have been described: external rotation stress test, 
Cotton test, dorsiflexion-compression test, squeeze test, 
crossed-leg test, fibular translation and AITFL palpation. 
The external rotation test shows good interrater reliability 
compared to others.42

Controversy

Nonetheless, the reports on clinical tests show conflict-
ing results. While some present unsatisfactory predictive 
positive values43 and low sensitivity,44 others show highly 
significant relation between clinical and MRI findings.45 
Due to the questionable reliability and accuracy of clinical 
examination, if there is clinical suspicion of a syndesmosis 
lesion, especially an unstable lesion, additional imaging 
and/or arthroscopy are mandated for accurate diagnosis 
and treatment.

Imaging and diagnosis

Consensus

Standard radiographs are part of ankle trauma evaluation, 
especially for fracture exclusion, applying the Ottawa cri-
teria. Identification of a complete syndesmotic disruption 
on X-ray is feasible, but plain radiographs may have little 
value for subtle lesions.

Controversy

Radiographic diagnosis of syndesmosis ruptures tradi-
tionally will imply some measurements made on plain 
radiographs:

•• Increased tibiofibular clear space (TFCS), measured 10 
mm proximally to the tibial plafond, on anteroposte-
rior (AP) or mortise view, more than 6 mm (most reli-
able indicator of syndesmosis lesion).

•• Reduced tibiofibular overlap (TFO)
a.	 AP view less than 6 mm
b.	 Mortise view less than 1 mm

•• Enlarged medial clear space (MCS) between talus and 
medial malleolus – indicates medial collateral liga-
ment lesion.

However, these radiologic measurements show poor 
reproducibility, with 82% of sensibility and 75% of speci-
ficity for TFCS and 36% and 78% for TFO. Furthermore, 
results fail to correlate with MRI findings.46 Even with a 
syndesmosis ligament rupture the tibiofibular distance 
can remain intact. Stress radiographs, using the Télos 

apparatus, with forced external rotation or gravity, can 
detect latent diastasis in case of full syndesmosis tear but 
exhibit low reliability.43,46 Computerized tomography (CT) 
scan is a useful tool to assess tibiofibular diastasis, fibular 
rotation and joint asymmetry, but shows low sensitivity.47 
MRI is an essential tool, showing very high sensitivity and 
specificity in identification of syndesmotic injuries.47

There are few reports on the use of weight-bearing 
CT scan18 and its clinical role is still not clear. Dynamic 
ultrasound is a promising technique but is very examiner 
dependent, has a steep learning curve and low reproduc-
ibility. Ultimately, a syndesmotic lesion can be definitely 
confirmed by ankle arthroscopy, with a dynamic evalu-
ation that can detect subtle displacement in multiple 
planes and also guide the surgeon to obtain an anatomic 
reduction.

Ankle arthroscopy has been the gold standard diagnos-
tic tool for syndesmotic ligament rupture, but a current 
report show that MRI has similar accuracy47 without the 
invasiveness of a surgical procedure.

Classification

Consensus

There are numerous classifications proposed for syndes-
motic lesions, usually classifying the lesion into three 
grades. The 2016 ESSKA-AFAS consensus on syndesmotic 
injuries43 recommended distinguishing, on acute lesions, 
between stable and unstable. A stable lesion is charac-
terized by an AITFL lesion, with or without IOL, with a 
competent deltoid ligament. An unstable lesion usually 
combines with deltoid ligament lesion and is divided into 
latent or frank diastasis. The latent diastasis combines the 
AITFL rupture with or without IOL and deltoid ligament 
rupture. In frank diastasis all the syndesmotic and deltoid 
ligaments are ruptured. The definition of stability is essen-
tial to guide us through the treatment algorithm and a 
proper classification method is lacking.

Treatment

Consensus

There is consensus that a stable lesion (classic grade I) 
can be treated with conservative measures, including a 
non-weight-bearing period followed by protected partial 
weight-bearing (with walking boot) and a rehabilitation 
protocol. Progress through these phases is determined by 
symptom severity and individual response to treatment. 
An unstable lesion (classic grade III) should always be sur-
gical to avoid long-term disability and chronic instability.

Ankle arthroscopy remains essential for diagnosis and 
treatment and it is vital to decide which lesions are to be 
repaired. Numerous instability assessment methods have 
been described, usually with accessory tools that meas-
ure the syndesmosis gap (e.g. 3.5 mm shaver canula or a 
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metallic tools) (Fig. 3). Passage of a 3 mm spherical probe 
during external rotation indicates very high likelihood 
of rupture of both the AITFL and the IOL,48 against pre-
vious reports classifying unstable lesions when diastasis 
was greater than 2 mm. Additionally, half of these lesions 
can present with concomitant intra-articular pathologies 
(osteochondral lesions, other ligamentous rupture or 
loose bodies) with 19% needing additional treatment,49 
reinforcing the role of arthroscopy not only for diagnosis 
but also for concomitant treatment. It is also an excellent 
tool to evaluate anatomic reduction and residual diastasis.

Controversy

The controversy in the treatment decision algorithm 
remains on how to distinguish between a stable and an 
unstable lesion, especially on subtle or latent unstable 
lesions (classic grade II). As previously said, an association 
with a Deltoid ligament lesion is highly predictive of an 
unstable injury.45

The surgical options vary between a rigid fixation, with 
screws, and a dynamic fixation with suture-button-like 
materials. Screws have been the gold standard procedure 
for decades but have some associated complications such 
as screw loosening or breakage. Moreover, some surgeons 
advocate screw removal, with the inherent risk of instabil-
ity recurrence. Dynamic fixation was created to solve some 
of these problems, letting some physiologic syndesmotic 
movement occur, permitting early weight-bearing, reduc-
ing the risk of breakage and the need for implant removal.

Clinical outcomes appear to be better at two and five 
years for suture-button patients with less osteoarthritis50,51 
and with fewer complications and reoperations.52 A recent 
meta-analysis on biomechanical comparison between 
fixation options shows superior strength for screw fixa-
tion but similar load and rotation to failure compared to 
flexible systems.53 Suture-button constructions provide 
some degree of micro-motion, thus mimicking physiologic 
mobility which can be helpful for ligament healing.53 The 
flexible implants also provide a little more forgiveness for 
implant malposition, a not so rare complication for syndes-
motic screws.52,54 To avoid rotational instability, AITFL aug-
mentation with suture-tape materials has been described55 
for use in high-level athletes and active patients with liga-
mentous laxity, connective tissue disorders and history of 
joint instability.55,56

The authors routinely use arthroscopy for syndesmosis 
lesions treatment and, in terms of fixation, favour the use 
of suture-button options except in contact sports athletes 
for whom a mixed technique with a screw and a suture-
button is used. The screw will give a more solid temporary 
fixation. After an early removal of the screw, a more flex-
ible fixation remains with the suture-button system.

As seen before, for acute lesions, ankle arthroscopy can 
be an important tool for diagnostic purposes and to check 
the final reduction after surgery, but the repair can be 
achieved without any direct approach to the joint. On the 
other hand, for chronic lesions, it is essential to conduct a 
meticulous debridement of the inferior tibiofibular joint to 
allow complete reduction of the articulation. This can be 
done arthroscopically. In terms of fixation, the principles 
are the same but a more solid option should be chosen, 
with double screws or double suture-button construct or 
mixed options. Some authors describe techniques with 
tendon graft, but these options are usually unnecessary.

Medial instability
Isolated deltoid ligament injuries account for about 3–4% 
of all ankle ligament injuries,57 and usually result from an 
eversion trauma. As in lateral instability, if not correctly 
addressed, a deltoid lesion can evolve into chronic medial 
ankle instability. This section will focus mainly on isolated 
lesions, although deltoid lesions have a close and impor-
tant relation with other ligamentous lesions, especially 
with syndesmotic ruptures.

Anatomy

Consensus

The deltoid ligament complex spreads fan-shaped over 
the medial part of the ankle joint. It plays an essential role 
in terms of stability against valgus and rotational forces. It 
is clearly divided into two layers (deep and superficial).58

Fig. 3  Left ankle arthroscopy: syndesmosis lesion diagnosis 
using a 4.5 mm shaver cannula that can penetrate through the 
syndesmotic space (A – tibial plafond; B – talus; C – fibula).
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Controversy

Some authors describe six distinct components of the del-
toid ligament, four superficial and two deep ligaments. 
The superficial ligaments (tibiospring ligament [TSL], 
tibionavicular ligament [TNL], superficial posterior tibio-
talar ligament [STTL] and tibiocalcaneal ligament [TCL]) 
confer stability both to the ankle and subtalar joints, while 
the deep components (deep posterior tibiotalar ligament 
[PTTL] and anterior tibiotalar ligament [ATTL]) are shorter 
and thicker and cross only the ankle joint.58

The anterior superficial deltoid (TSL) inserts on the 
spring ligament originating a single functional unit to pro-
vide medial ankle stability and support to the medial arch 
of the foot. For some, the TSL and the spring ligament 
are the same structure. This notion is important in under-
standing the physiopathology of medial instability and 
some chronic conditions such as the acquired flat foot.

Clinical features

Consensus

The main causes of isolated deltoid ligament lesions are 
pronation (eversion) and external rotation forces on the 
ankle. When combined with other ligament lesions, del-
toid rupture can be caused by other trauma mechanisms, 
like the common supination trauma. Clinical suspicion 
must be raised on physical examination. The patient will 
have pain and tenderness, local swelling and ecchymo-
sis on the anteromedial part of the ankle. Weight-bearing 
may be impossible. Clinical signs such as the drawer test 
or talar tilt test can be used, usually only after some days 
due to acute pain.

Controversy

If not correctly treated, some of these patients will evolve 
chronic medial ligament instability, whereas an accurate 
diagnosis might be challenging. In these cases, a feeling 
of instability might be present (‘medial giving way’), spe-
cially on irregular terrain. Tenderness at the medial gutter 
of the ankle joint must arouse suspicion. A flat foot with 
prominence of the medial malleolus, pronounced hind-
foot valgus (with concomitant lateral pain from subfibular 
impingement) and pronation of the affected foot can be 
observed, but the deformity can be actively corrected (for 
instance, with the heel-rise test).58 With this test, we can 
differentiate these cases from the typical adult acquired 
flat foot (AAFF) or tibialis posterior tendon dysfunction 
(TPTD).

Nevertheless, it has been questioned whether AAFF is 
caused by lesion or insufficiency of the tibialis posterior 
tendon, because in numerous cases the tendon is found 
intact. Some authors believe that the index event that 
produces AAFF is the lesion/insufficiency of the spring 
ligament.59 It is our conviction that the cause of flatfoot 

deformity is the incompetence of the functional unit 
composed by the anterior superficial deltoid and the 
spring ligament. This notion would give a new impor-
tance to the diagnosis and treatment of acute medial 
ligament lesions.

Imaging

Consensus

Similar to other ligamentous injures, radiographs are 
essential to exclude fractures. Widening of the medial 
ankle clear space can be found. US is an important tool for 
an initial screening of a suspected acute deltoid ligament 
rupture.

Controversy

In the acute phase, stress radiographs, like gravitational 
X-rays, were a very popular tool in the past, but they are 
falling into disuse because of the lack of additional infor-
mation and the potential to further damage the injured 
structures.58,60 In the chronic medial ankle instability, 
standard weight-bearing radiographs can show segmen-
tal deformities and associated lesions (such as osteochon-
dral lesions (OCL), bony impingements, osteoarthritic 
changes). Contralateral comparison may be essential for 
more subtle injuries.

In both acute and chronic medial ankle instability MRI 
is an important tool to characterize the extent and loca-
tion of the rupture, and to identify concomitant lesions 
and affection of adjacent ligaments or tendons. It can 
help in pre-operative planning and impact on the treat-
ment protocol. However, as in other ligamentous defi-
cits, MRI is less reliable in detecting ligament rupture/
insufficiency compared to arthroscopic assessment,60 
especially due to the dynamic assessment of the bio-
mechanics. Weight-bearing CT has been frequently 
reported as an important asset to the study of flatfoot 
deformity. It can also play a role in chronic medial liga-
ment instability assessment.18

Non-operative treatment

Consensus

The large majority of acute ruptures of the deltoid can be 
treated conservatively.

Controversy

Due to the medial ligament dimension, anatomic and 
histologic features and bony morphology of the joint, 
the deltoid ligament has an inherent capacity to heal. 
The problem emerges when there is incompetent heal-
ing. This would be more frequent with an associated 
syndesmotic rupture. The modalities of conservative 
treatment vary from skilful neglect to cast immobiliza-
tion from four to six weeks. The option with the greatest 
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consensus is an early functional treatment associated 
with six weeks bracing to avoid eversion (similar to the 
treatment for lateral ligament ruptures). Without specific 

treatment some patients will develop chronic instabil-
ity with pain and progressive valgus deformity of the 
hindfoot, especially in patients with simultaneous spring 
ligament injury, that is, patients with important anterior 
superficial deltoid rupture.

Surgical treatment

Consensus

As in other ankle ligamentous lesions, arthroscopy plays 
an important role both with diagnostic or therapeutic 
purposes, as arthroscopy is the most reliable diagnostic 
method and is recommended for treatment of the major-
ity of intra-articular lesions. It is also important to assess 
talar reduction after syndesmotic fixation, where some-
times there is a deltoid deep bundle interposition that is 
causing malposition (Fig. 4). So, the use of arthroscopy 
during the surgical treatment of these patients can be 
extremely helpful.

Controversy

Surgical repair should be considered in combined inju-
ries, such as to the deltoid ligament and the spring liga-
ment with or without involvement of the tibialis posterior 
tendon, or with the syndesmotic ligament in the acute 
phase (Fig. 5 and Fig. 6). The open surgery techniques for 
deltoid ligament repair are well documented. Most sur-
geons carry out a direct suture of the ligament, individ-
ualizing each layer, and, if necessary, augmenting with 
suture anchors.

Fig. 4  Right ankle arthroscopy: a deltoid ligament acute 
rupture (C) with interposition between the talus (B) and medial 
malleolus (A). This is one of the causes of inadequate reduction 
of bimalleolar equivalent fractures (A – tibial plafond; B – talus; 
C – fibula).

Fig. 5  Right ankle arthroscopy: multiple ligamentar lesion with 
and acute deltoid rupture (C) and syndesmosis rupture (see 
Fig. 6). (A – medial malleolus; B – talus; C – Deltoid ligament).

Fig. 6  Right ankle arthroscopy: syndesmosis disruption  
(F – front view of the syndesmosis). (tibial plafond; E – fibula;  
F syndesmosis).
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Hintermann61 classified the deltoid ligament lesion into 
three types, depending on the anatomic location on the 
anterior bundles of the ligament:

•• Type I – Injuries at the proximal part of the deltoid
•• Type II – Injuries at the intermediate part of the deltoid
•• Type III – Injuries at the distal part of the deltoid and 

spring ligaments

Depending on the type of lesion, Hintermann61 pro-
posed three slightly different techniques. For type I 
lesions, a suture anchor is placed on the medial malleo-
lus where the detached ligament is re-inserted (both tibi-
onavicular and tibiospring ligaments are re-tensioned). 
For type II lesions, the deep part of the ligament is fixed 
to the medial malleolus and the superficial part is fixed 
distally to the superior edge of the navicular tuberos-
ity. In type III lesions, a bony anchor is used to fix the 
detached deltoid and spring ligaments to the navicular 
tuberosity.

In revision cases or when quality of the remaining liga-
ment is insufficient, a reconstruction using a free tendon 
graft can be considered. As an alternative, augmentation 
with artificial ligament (fibertapes) is gaining popularity,62 
as in lateral instability, but requires further scientific vali-
dation. When there is a fixed deformity (hindfoot valgus or 
forefoot abduction) additional procedures should be con-
sidered: a medial sliding calcaneal osteotomy or a lateral 
calcaneal lengthening osteotomy.

With the advent and benefits of ankle arthroscopy, 
descriptions of deltoid ligament arthroscopic repairs are 
beginning to appear in the literature.63,64 The senior author 
developed a technique inspired by the arthroscopic Bros-
trom procedure used for repair of lateral ankle instability. A 
suture anchor is placed on the anterior face of the medial 
malleolus using arthroscopic means and the sutures are 
passed through an accessory portal, grabbing the extensor 
retinaculum and the remaining ligament, in the same way 
as is done for the lateral ligament (Fig. 7 and Fig. 8). The 
rationale behind this technique is to take advantage of the 
natural ability of the ligament to heal and create a functional 
crutch that allows the ligament to heal with the normal ten-
sion and length and, also, to focus on the more important 
part of the repair, which is the restoration of a normal ante-
rior superficial deltoid/spring ligament complex.

Conclusion
Ankle ligamentous lesions, due to their incidence, are 
important conditions. Although most cases are benign, a 
group of patients will have chronic complaints. Lateral liga-
ment ruptures form the large majority of cases due mainly 
to the bony anatomy of the joint, but the other ligaments 
should not be overlooked or minimized, especially in the 
case of combined lesions. Ligaments have an inherent abil-
ity to heal but, if not treated correctly, the healing may be 
incompetent in terms of length and strength creating a 
ligament insufficiency – instability. Acute isolated lesions 

Fig. 7  Left ankle arthroscopy: acute deltoid rupture of the 
anteromedial bundle (A) with a wide space between the talus 
(C) and the medial malleolus (B).

Fig. 8  Left ankle arthroscopy: the result of the arthroscopic 
repair with anchor and correction of the medial clear space  
(A – deltoid ligament; B – medial malleolus; C – talus).
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are treated with conservative means. Athletes and patients 
with risk factors may benefit from early surgery. Combined 
lesions are candidates for surgery. Chronic cases should be 
operated. The major challenge is to identify, in the acute 
phase, the patients who will evolve chronic instability and 
consider early surgery. This kind of lesion frequently has 
concomitant intra-articular lesions that need simultaneous 
treatment. Ankle arthroscopy plays an important role in 
the treatment of ankle instability (lateral, medial and syn-
desmotic) due to its diagnostic power and usefulness to 
treat concomitant lesions. Arthroscopic instability repair is 
becoming more popular with promising results in terms 
of outcomes, reproducibility and low morbidity. Instability 
of all three sets of ankle ligament groups, if left untreated, 
will eventually develop into ankle arthritis.
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