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ABSTRACT
Ankle sprains are among the most frequent conditions seen in 
hospital emergency departments and primary care. Between 10-
30% of patients may progress to chronic lateral ankle instability 
(CLAI). There is consensus that surgery should be considered af-
ter failure of 6 months of conservative treatment.
Surgical procedures have evolved from open techniques to ar-
throscopy, which allows for faster recovery and a lower compli-
cations rate. In relation to the arthroscopic treatment of ankle 
instability, the key point in the surgical management of CLAI is 
the choice of an appropriate surgical procedure for each patient. 
The present review assesses the available scientific evidence in 
this regard.

Key words: Arthroscopy. Ankle instability. Repair and reconstruc-
tion.

RESUMEN
Tratamiento artroscópico de la inestabilidad lateral crónica de 
tobillo

El esguince de tobillo es una de las patologías más frecuentes 
en los servicios de urgencias hospitalarias y atención primaria. 
Entre un 10 y un 30% de los pacientes pueden evolucionar a una 
inestabilidad lateral crónica del tobillo (ILCT). Existe consenso 
acerca de que, tras el fracaso de 6 meses de tratamiento conser-
vador, debe plantearse la opción quirúrgica.
Los procedimientos quirúrgicos han evolucionado desde las téc-
nicas abiertas hasta la artroscopia, que permite una recuperación 
más rápida y una menor tasa de complicaciones. En relación con 
el tratamiento artroscópico de la inestabilidad de tobillo, el punto 
clave del tratamiento quirúrgico de la ILCT es la elección de un 
procedimiento quirúrgico adecuado para cada paciente. El obje-
tivo de esta revisión es valorar la evidencia científica disponible.

Palabras clave: Artroscopia. Inestabilidad tobillo. Reparación y 
reconstrucción.
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Introduction

Ankle sprains are among the most frequent conditions seen 
in hospital emergency departments and primary care. Al-
though it is difficult to obtain an accurate estimate of how 
many ankle sprains occur each year, data from the United 
States  indicate that between 2-7 sprains/1000 people, or 2 
million sprains in total, are recorded each year(1). In terms of 
the associated costs, we see that each sprain has a treatment 
cost of $1,029 ($723-1,457), yielding a figure of $2.05 billion 
spent each year in the United States  due to ankle sprains(1). 
If we transfer these figures to Spain, we could be talking 
about 300,000 sprains a year and a cost associated with 
their treatment of 308 million euros annually. This amount is 
likely to be lower, since we can estimate that medical costs 
in the United States are probably higher than in Spain;  nev-
ertheless, it still represents a very significant consumption of 
health and social care resources due to this disorder.

Perhaps the most striking aspect of ankle sprains is 
that the general population perceives them as banal and 
minor injuries. After injury, the initial treatment is usually 
of a conservative nature, involving an appropriate reha-
bilitation protocol. Despite this, such treatment will fail 
in 10-30% of all patients, resulting in chronic lateral ankle 
instability (CLAI) that may require surgical treatment(2).

Advances in the diagnosis and treatment of CLAI have 
considerably improved the ability of clinicians to deal 
with this disorder. Conservative management remains the 
first line of therapy for CLAI in most cases. Rehabilitation 
programs have evolved, incorporating neuromodulation 
and specific muscle strengthening exercises. A recent me-
ta-analysis has shown that multimodal rehabilitation pro-
grams, combining proprioceptive exercises and functional 
strengthening, significantly improve ankle stability and 
reduce the risk of recurrence(3).

In cases where conservative treatment proves ineffec-
tive, surgery is the next option. Surgical procedures have 
evolved from open techniques to arthroscopy, which allows 
for faster recovery and a lower complications rate(4). The key 
point in the surgical treatment of CLAI is the choice of a sur-
gical procedure suited to each patient. The present review 
examines the available scientific evidence in this regard.

An anatomical reminder

The lateral collateral ligament of the ankle is made up of 
three ligaments: the anterior talofibular ligament (ATFL), 
the calcaneofibular ligament (CFL), and the posterior 
talofibular ligament (PTFL). Of these, the most clinically 
relevant ligament is the ATFL, since it is the first ligament 
to be injured in an inversion ankle sprain, followed by the 
CFL. The ATFL is the weakest and most frequently injured 
ligament in ankle sprains, while the CFL is involved in 50-
75% of such injuries and the PTFL in < 10%(5,6).

In recent years there have been many changes in the 
anatomical description of these ligaments (Figure 1). In 
addition to intra-articular connections between the three 
ligaments(7), the most relevant findings refer to the ATFL, 
which is formed by two fascicles (superior and inferior)(8,9), 
separated by a branch of the fibular artery(10):

•	 Superior fascicle of the ATFL: this fascicle is an in-
tra-articular and extra-synovial structure. It is tense 
in plantar flexion and relaxed in dorsiflexion, and 
although it also controls anterior translation of the 
talus, its main function is to limit medial rotation 
of the talus. Due to its intra-articular and extra-syn-
ovial position, there are doubts about its healing 
capacity, and the current hypothesis is that after 
injury, the ligament stump may undergo a process 
of re-synovialization similar to that of the cruciate 
ligament in the knee(11). Therefore, its isolated injury 
is probably the cause of ankle micro-instability.

•	 Inferior fascicle of the ATFL: this fascicle is an extra-ar-
ticular structure, connected inferiorly with the anteri-
or portion of the CFL. It is an isometric fascicle, in the 
same way as the CFL, and for this reason the functional 
unit they form has been called the lateral tibiotalocal-
caneal complex. Its main function is to limit anterior 
translation of the talus, and the connecting fibers to 
the CFL are robust enough to tension the latter, which 
would explain indirect repair of the CFL through the re-
pair of the inferior fascicle of the ATFL(12).

On the other hand, it is known that chronic lateral in-
stabilities can also affect the deltoid ligament, which also 

Figure 1. Anatomical dissection showing the lateral fibulotalocal-
caneal complex of the ankle. 1: superior fascicle of the anterior 
talofibular ligament; 2: inferior fascicle of the anterior talofib-
ular ligament; 3: calcaneofibular ligament; 4: connecting fibers 
between the inferior fascicle of the anterior talofibular ligament 
and the calcaneofibular ligament. Image reproduced with per-
mission: Hong CC, Lee JC, Tsuchida A, et al. Individual fascicles of 
the ankle lateral ligaments and the lateral fibulotalocalcaneal 
ligament complex can be identified on 3D volumetric MRI. Knee 
Surg Sports Traumatol Arthrosc. 2023;31(6):2192-8.
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has an intra-articular fascicle, specifically the tibiotalar 
fascicle. For the same reasons as commented above, its 
healing capacity is expected to be poor(13).

These recent anatomical findings add to the evolv-
ing understanding of osteochondral injuries of the talus: 
during an inversion ankle sprain, impingement occurs be-
tween the medial part of the talar dome and the tibia. 
This impact can create a microscopic lesion in the joint 
cartilage, invisible on imaging tests, but which affects the 
biomechanics and has the potential to initiate a joint de-
generation process(14,15).

Therefore, the editorial "Ankle sprain and the domi-
no effect" has recently been published, explaining how, 
following an inversion sprain, injury to the superior fas-
cicle of the ATFL and talar cartilage, which initially may 
be asymptomatic, can alter the biomechanics of the ankle 
and cause injury to structures that were not initially af-
fected(5) (Figure 2).

Treatment of chronic lateral instability

There is some consensus that the surgical treatment of 
CLAI should be considered after 6 months of failure of 
rehabilitative treatment or when the patient has a long 
history of ankle instability or failure preventing him/her 
from performing daily activities or sports.

Routine arthroscopic evaluation is now recommended 
for the identification of intra-articular injuries prior to the 
procedure chosen to repair or reconstruct the damaged 
ligaments(6).

Traditionally, two main groups of surgical techniques 
have been described: "anatomical techniques", involving 
direct repair of the tissue in its native location or substi-
tution with allo- or autografts in an anatomical position, 
i.e., using bone tunnels to reconstruct the distribution 
of the ligament in its correct location; and the so-called 
"non-anatomical techniques". Among the latter, several 
techniques have been described, such as tenodesis of the 
Achilles tendon or peroneal tendon(16), or allografts that 
mimic the function of the lateral ankle ligaments, such 
as the Chrisman-Snook procedure, the Watson-Jones pro-
cedure and the modified Evans procedure(17,18). In turn, 
among the anatomical techniques, a typical example is 
the Broström-Gould procedure(19), which augments repair 
with the extensor retinaculum.

Noailles(20), in a systematic review, reported a higher 
incidence of ankle osteoarthritis with non-anatomical 
techniques compared to direct repair. He moreover ques-
tioned the use of the peroneus brevis due to its important 
role in tibiotalar inversion stabilization. Vuurberg(21) also 
reported better functional results with anatomical tech-
niques compared to non-anatomical techniques.

Consensus: There is now consensus that anatomical 
techniques offer better results in terms of functional out-
comes, with a lesser risk of stiffness and progression to 
degenerative joint changes(20,21).

Arthroscopic or open treatment for chronic lateral 
instability

The last 15 years have seen the development of many 
arthroscopic techniques for the treatment of CLAI. The 
availability of specific implants and knotless systems has 
largely contributed to this.

Initially, the first systematic reviews yielded similar re-
sults in terms of assessment scales such as that of the 
American Orthopedic Foot and Ankle Society (AOFAS), the 
Karlsson scale, and the visual analogue scale (VAS), with-
out finding statistically significant differences - although 
they pointed to less postoperative pain and a shorter av-
erage length of stay, as well as fewer soft tissue complica-
tions, in favor of the arthroscopic techniques(22).

Brown(23), in a meta-analysis, reported similar results 
with arthroscopic techniques in terms of the AOFAS and 
Karlsson scales. However, recent systematic reviews have 
evidenced a lower incidence of soft tissue and surgical 
wound complications(24,25). The most frequent complica-
tions in both techniques include neurological lesions, 
surgical wound or portal problems, deep vein thrombosis, 
or the recurrence of instability.

Figure 2. Ankle sprain and the domino effect: an inversion ankle 
sprain, even in mild cases, can cause injury to the superior fascicle 
of the anterior talofibular ligament and the cartilage of the talar 
dome. These injuries may be asymptomatic at first, but cause bio-
mechanical alterations that can worsen the injuries or cause other 
lesions in areas of the ankle not initially affected. Image repro-
duced from the following open access publication: Dalmau-Pastor 
M, Calder J, Vega J, et al. The ankle sprain and the domino effect. 
Knee Surg Sports Traumatol Arthrosc. 2024;32(12):3049-51.
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Zhi(25), in a systematic review and meta-analysis, con-
cluded that arthroscopic repair affords excellent out-
comes comparable to those of open surgery, but with bet-
ter performance in terms of postoperative pain, and with 
a similar incidence of complications. In 2020, Moorthy(26) 
concluded that arthroscopic techniques have become the 
method of choice in the treatment of CLAI, and that they 
also allow the diagnosis and treatment of associated inju-
ries. Attia(27) in turn found that although the arthroscopic 
technique is more technically demanding, the results ob-
tained are superior on the AOFAS scale, VAS, and the time 
to full weight bearing. Woo(28) reported superior results 
with the arthroscopic technique on the VAS and AOFAS 
scale at 6 and 12 months postsurgery compared to the 
open technique.

In sum, the anatomical procedures for repair and re-
construction of the lateral complex yield similar clinical 
results, though probably with a lower incidence of com-
plications, less postoperative pain and a shorter average 
hospital stay.

The second argument in favor of the arthroscopic 
techniques is the possibility to assess and treat associat-
ed injuries. The incidence of associated lesions varies be-
tween 70-100%(29-31). There is consensus on the combined 
and simultaneous surgical treatment of osteochondral le-
sions using any of the medullary stimulation techniques 
available to us(32). 

Consensus: The current literature supports the arthro-
scopic treatment of chronic lateral ankle instability.

Indications of direct arthroscopic anterior talofib-
ular ligament repair

Direct arthroscopic repair of the ATFL offers excellent re-
sults. Different techniques have been described, involving 
one or two implants, with or without knots and with or 
without augmentation. The many techniques described 
include those described by Conte-Real(33) and Acevedo(34), 
or the technique subsequently modified by Vega(35), per-
forming an "all-inside" procedure with a knotless implant 
and a third accessory portal. The technique described by 
Conte-Real(33) is associated with a large number of neu-
rological injuries to the sural nerve, since it involves per-
cutaneous time for suture recovery and plication of the 
lateral retinaculum of the extensors. Vilá and Rico(36) in 
turn described the technique with two implants through a 
single portal in a cadaveric biomechanical study.

The main indication for this repair is rupture of the 
upper fascicle of the ATFL from its fibular insertion, with 
good tissue quality of the remaining ligament (Figure 3).

The technique can be performed through a single 
modified anterolateral portal or using a third accessory 
portal. The use of a single portal reduces the risk of in-
jury to the intermediate dorsal cutaneous branch of the 

Figure 3. A: identification of the fibular insertion of the ATFL (*) with 
excellent quality of the tissue remnant; B: technique with two knot-
less implants and using a modified single anterolateral portal; C: fi-
nal result. P: fibula; T1: talofibular tunnel; T2: calcaneofibular tunnel.

A

B

C
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superficial peroneal nerve(37). Although there is no differ-
ence between the use of one or two implants, the use 
of two implants implies a larger contact surface(38,39) and 
improves patient incorporation to sports activities(40-44).

Another aspect to be considered is the angle of im-
plant placement, due to possible complications related 
to drilling of the tunnels in the fibula. The best angle is 
between 30º and60°. An angle of30° is associated with an 
increased risk of peroneal tendon injuries, and an angle 
of60° increases the risk of fibular cortical fracture, with 
the recommended angle being about45°(43).

Vega(42) advocated the use of synthetic augmentation 
employing high-strength sutures, with the publishing of 
excellent results. Ulku(44) reported results comparable to 
the open Broström-Gould procedure with this technique, 
it being described as an arthroscopically safe procedure. 
In 2021, Lan(45) carried out a systematic review of the dif-
ferent augmentation techniques, concluding that the best 
results are obtained when previous repair of the ATFL 
remnant has been performed either by an open or arthro-
scopic procedure; he did not recommend the use of iso-
lated augmentation, due to the poorer results obtained. 
In 2023, Mortada(38) published excellent results with this 
technique, using two implants and a single modified por-
tal in a series of 100 patients, with statistically significant 
improvement on the AOFAS and Karlsson scales.

Consensus: The arthroscopic "all-inside" direct repair 
technique offers excellent results similar to those ob-
tained with the open Broström-Gould procedure. A good 
quality tissue remnant is essential, however. Augmenta-
tion using synthetic sutures associated with the repair 
could allow earlier rehabilitation. There are no prospec-
tive randomized studies.

Indications of arthroscopic reconstruction

The techniques involving ATFL graft reconstruction via 
open surgery were described by Jeys(46) and Coughlin(47) in 
the early 2000s. Subsequently, and based on them, differ-
ent arthroscopic techniques(48,49) have been described that 
restore joint stability with a low incidence of complica-
tions. These are the techniques of choice in cases of poor 
tissue quality, when ATFL rupture is at the talar insertion 
or in the mid-part of the ligament, in revision surgeries, 
and in patients with high functional demands, with hyper-
laxity and/or a high body mass index (BMI).

These procedures are technically more demanding, 
although the development of biotenodesis-type implants 
and dynamic cortical anchorage systems has greatly facil-
itated their development and allows blind tunnels to be 
made, reducing neurovascular complications. Many dif-
ferent techniques and grafts have been described, each 
with potential advantages and disadvantages(24). Some 
studies on these techniques recommend resection of the 

ligament tissue remnant, as it poses a lesser risk of com-
plications(50,51).

Brambilla(52), in a systematic review, sought to identi-
fy the best graft for lateral ankle reconstruction, though 
without finding studies of sufficient quality in the litera-
ture to endorse allo- or autografts. The conclusions of this 
meta-analysis show similar results in terms of stability, 
although allografting has the advantages of shortening 
the surgery time and fundamentally of avoiding morbid-
ity at the donor site. Lu(53) and Li(54), in two meta-analyses 
including 12 and 6 papers, respectively, published in Eng-
lish, reported excellent results with arthroscopic recon-
struction techniques, concluding that they are an excel-
lent stabilization method, with few complications and no 
allograft-related problems.

However, there are few biomechanical studies com-
paring them. Clanton(55), in a study using semitendinosus 
grafts, found that maximum loading at failure was not 
significantly different from that of the intact ATFL. The 
average stiffness of the graft reconstruction was also not 
significantly different from that of the intact ATFL, con-
cluding that anatomical reconstruction with graft has both 
strength and stiffness similar to that of the intact liga-
ment in a time-zero cadaveric model. Along these same 
lines, Mellado(56,57) published a comparative biomechanical 
study in cadavers involving direct repair and reconstruc-
tion with grafting. Good results were obtained by both 
techniques, with only a significant difference in internal 
rotation in the axial plane in favor of reconstruction.

Body mass index is a debated topic. Many studies in-
dicate that a high BMI is an indication for a reconstruction 
procedure, but there is no consensus on the BMI cut-off 
point in this respect. Jung(58) reported a cut-off point of > 
25 kg/m2, while Dierckman(59) indicated a value of > 30 kg/
m2.

Another point of interest is the presence of os sub-
fibulare. In these cases, we have the option of fixation, 
although this is usually not feasible and the best thera-
peutic option is excision and reconstruction, due to the 
impossibility of direct repair(60) (Figure 4).

Consensus: Reconstruction techniques offer good re-
sults in cases of major instability, poor tissue quality, high 
functional demands, and a high BMI.

Indications of calcaneofibular ligament recon-
struction

The CFL is a powerful stabilizer of the ankle as well as of 
the subtalar joint. Approximately 30% of all ankle instabil-
ities present coexisting subtalar joint instability(57,61).

Different surgical reconstruction techniques(62,63) in-
volving 2 or 3 portals have been described.

A recent consensus(64) recommends reconstruction of 
the ATFL and CFL (Figures 5 and 6) in cases of general-
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ized laxity or when there is poor tissue quality. Other in-
dications would be when there are doubts about subtalar 
stability or in patients with a ruptured CFL. For some au-
thors, BMI > 30 kg/m2 would also be an indication for this 
technique.

In 2022, Ferkel(30) published the indications for recon-
struction: failure of ligament repair, BMI > 30 kg/m2, cas-
es of generalized laxity, athletes or workers with a high 
functional demand, and cases where poor tissue quality 
is observed intraoperatively. Another indication is when 
there is significant instability with a talartiltangle differ-

ence of over 10° with respect to the contralateral ankle, 
or an absolute angle of more than15°.  In the same paper, 
this author concluded that direct arthroscopic repair of 
the ATFL is an excellent technique in selected cases.

Lu(53), in his systematic review, found that 80% of ath-
letes returned to their pre-injury level, concluding that 
allograft reconstruction procedures significantly improve 
function and the clinical scores, with a low incidence of 
complications and of recurrent instability.

Hunt(65), in a biomechanical work, attributed great im-
portance to the CFL as a stabilizer in tibiotalar and sub-
talar inversion. In turn, Abarquero(66), in a cadaveric bio-
mechanical study, found that dual plasty reconstruction 
(ATFL and CFL) provides greater angular stability of the 
tibiotalar joint compared to isolated ATFL reconstruction 
in a time-zero cadaveric ankle model.

Consensus: ATFL and CFL reconstruction offers ex-
cellent results and is indicated in cases where there 
are doubts about subtalar stability and in patients with 
marked instability.

Arthroscopic treatment of rotational/ 
multidirectional instability

Rotational instability is a relatively novel concept intro-
duced in 2011 by Buchhorn(67), describing combined inju-
ries of the lateral complex and deltoid ligament, and an 
anatomical reconstruction technique for both injuries. 
Although there is no biomechanical evidence as to why 
medial injury occurs in patients who have not suffered 
eversion trauma, it is likely that the stress maintained on 

Figure 4. Fragment corresponding to os fibularis (1).

Figure 5. Tearing of the anterior talofibular ligament and cal-
caneofibular ligament with poor tissue quality of the ligament 
remnant.

Figure 6. Arthroscopic view of a dual allograft reconstruction of the 
anterior talofibular ligament (1) and the calcaneofibular ligament 
(2), showing correct tension and positioning of the fascicles.
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the medial complex in lateral instability may evolve into 
rotational instability - which is in line with the previously 
commented domino effect theory (5,62). It is estimated that 
up to 10-15% of all cases of CLAI may progress to injury of 
the medial complex, especially affecting its most anterior 
fibers. Recently, Vega(68) described the combination of in-
juries of the lateral complex with the "book-page" injury 
(Figure 7) of the superficial tibiotalar fascicle of the del-
toid ligament, due to excessive internal rotation in chronic 
lateral instability, and its treatment through direct repair 
of both lesions. Acevedo(34) and Vega(68) also described the 
safety position of the anchors in the medial malleolus.

The potential risks of arthroscopic repair of the medi-
al complex include iatrogenic nerve injury, fracture of the 
medial malleolus, persistent medial instability, or medial 
gutter pain. The procedure is not technically complex, but 
requires experience in arthroscopic ankle techniques(69).

De Cesar(70) described the concept of multidirection-
al instability and distinguished combined instabilities, 
where CLAI can coexist with medial instability, CLAI with 
syndesmosis instability (often in the context of varus axial 
deviation) or medial instability with syndesmosis instabil-
ity (often in the context of valgus axial deviation) versus 
multidirectional instabilities, characterized by the coexist-
ence of CLAI, medial instability and chronic instability of 
the syndesmosis with or without subtalar instability.

The unresolved question in the literature is wheth-
er direct repair rather than reconstruction would be the 
best option in these cases of long-standing instability. 
Considering the studies reviewed in the present update, 
reconstruction of the ATFL and CFL is likely to be more 
effective.

Consensus: There are currently no systematic reviews 
or meta-analyses on the best treatment for rotational in-
stabilities or the role of arthroscopy. Further prospective 
comparative studies are needed to increase the level of 
evidence on the arthroscopic and repair or reconstruction 
techniques.

Postoperative period and return to sports activities

These two aspects should be individualized, although the 
current trend is to be more aggressive in the postoperative 
period, allowing early mobility and isometric exercises to be 
performed 48 hours after surgery(71), with the use of a walking 
boot for 2-4 weeks, allowing progressive weight bearing(72). 
Dorsiflexion deficit is usually poorly tolerated by patients.

Li(73) performed a meta-analysis including 25 studies 
with 1,384 patients in which he found the time to return to 
sports activities to be 12.45 weeks (10.8-14.1 weeks). Vilá(4), 
in a recent study, reported a return to sports activities in 
about 6 months, with improvement of the Karlsson An-
kle Functional Score (KAFS), on using a bifascicular recon-
struction technique.

Lastly, a key issue in CLAI is the risk of developing an-
kle osteoarthritis. Recent studies have examined the rela-
tionship between CLAI and joint degeneration, suggesting 
that the early repair of ligament injuries may reduce the 
progression of post-traumatic osteoarthritis(74).

Conclusions

The current literature supports the arthroscopic treatment 
of chronic lateral ankle instability.

The arthroscopic "all-inside" direct repair technique 
offers excellent results similar to those of the open Bro-
ström-Gould procedure. A good quality tissue remnant is 
essential, however.

Reconstruction techniques offer good results in cas-
es of major instability, poor tissue quality, high functional 
demands, and a high BMI.

The CFL plays an important role in tibiotalar and sub-
talar instability.
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