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Ankle sprains are exceedingly common injuries in both athletes and the general population. They account for 10 to
30% of all sports injuries. Although the vast majority of lateral ankle ligament injuries respond successfully to
conservative management, the absolute number of those that progress to chronic lateral ankle instability (CLAI)
remains considerably important. This condition is characterized by persistent symptoms and may be associated

with short-term and long-term complications and functional deficits.

ankle instability lateral ankle instability chronic ankle instability diagnostics

| 1. Introduction

Ankle sprains are exceedingly common injuries in both athletes and the general population B4 They account
for 10% to 30% of all sports injuries &. Inversion-type is the most common mechanism of injury, occurring in 80 to
90% of cases BB, Although the vast majority of lateral ankle ligament injuries respond successfully to conservative
management, 10% to 30% of patients may develop chronic lateral ankle instability (CLAI) W€l This condition is
characterized by persistent symptoms including pain, feeling of insecurity and a sensation of giving way. Moreover,
it may result in short and long-term functional deficits, with risk to other structures requiring surgical correction
including osteochondral injuries and peroneal tendons pathology Bl There is a variety of surgical procedures
intended to address CLAI, ranging from ligament repair to reconstructions using auto- or allograft tissue in order to
replace torn ligaments IBIBIEIL0 Cyrrently, there is still a lack of uniform phasing or even individualized protocols
for rehabilitation of patients following CLAI surgery regarding weight bearing, Return To Work (RTW) and Return To
Sport (RTS) B As shown by Clements et al. in their systematic review 11, the postoperative outcomes in most
studies are being measured using a variety of objective and subjective functional assessment scores and

guestionnaires, Range Of Motion (ROM) on physical examination and stress radiographs.

| 2. Overview of Ankle Lateral Ligamentous Anatomy

As shown in Figure 1, three ligaments compose the lateral ligament complex of the ankle: Anterior TaloFibular
Ligament (ATFL), Posterior TaloFibular Ligament (PTFL) and CalcaneoFibular Ligament (CFL) B2 ATFL is
formed by superior intra-articular and inferior extra-articular fascicles. The inferior fascicle shares its fibular
insertion with the CFL and both are connected together by the arciform fibers. Thus, they are sometimes also

referred to as the lateral fibulotalocalcaneal ligament complex [2IL3]114]
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ATIF

Figure 1. This figure represents the lateral ankle ligament anatomy: superior (A) and inferior (B) bands of Anterior
TaloFibular Ligament (ATFL), CalcaneoFibular (CF) ligament and Posterior TaloFibular Ligament (PTFL). ATIF =
Anterior inferior TibioFibular ligament; PTIF = Posterior inferior TibioFibular ligament (This figure was created by
the researchers to be used here).

Given the aforementioned findings, the ATFL provides restraint to talar translation in the sagittal plane as well as
talar rotation in the axial plane, while the CFL controls talar and calcaneal inversion 2. Moreover, evidence from
biomechanical studies shows that CFL contributes to subtalar joint stability, but the talocalcaneal ligaments do not
provide stability to the ankle joint [B23I18] |t was also observed that maximal tensile force of ATFL occurs during

ankle plantar flexion while for CFL, the maximal tensile force occurs during ankle dorsiflexion 7],

| 3. Mechanism of Injury

The most common mechanism of acute ankle injury is a combination of inversion (Figure 2) and internal rotation
forces associated with a plantar flexed or less frequently dorsiflexed foot 2. The superior fascicle of ATFL is the
weakest structure among the lateral ligaments of the ankle. It is the first ligament to be injured during ankle sprain
(B8l 1n 65 to 80% of cases, there is an isolated rupture of the ATFL whereas a combined rupture of both ATFL

and CFL (Figure 2) happens in around 20% of cases 228 The PTFL is rarely injured during the abovementioned
mechanism 121120
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Figure 2. This figure shows a combined rupture of both Anterior TaloFibular Ligament (ATFL) and CalcaneoFibular
Ligament (CFL) during an inversion-type lateral ankle sprain. This is found in about 20% of patients with lateral

ankle instability (This figure was created by the researchers to be used here).

| 4. Diagnosis

Given that the purpose of this research is to focus on the improvement of the postoperative management, the
different aspects that should be addressed by anamnesis 21 and the clinical tests BRI that should be carried
out in order to rule out other associated injuries with lateral ligamentous ruptures including osteochondral lesions,
bone fractures and peroneal tendons lesions, will not be detailed in this research. Special tests are usually used to
help surgeons diagnose ankle instability. Typically, Anterior Drawer (AD) and Talar Tilt (TT) tests are used to assess
the integrity of ATFL and CFL, respectively [ZBII21 However, Van Dijk et al. considered that the AD test may not
be accurate because it applies isolated sagittal translation without taking into account the rotational laxity 22,
Phisitkul et al. described AnteroLateral Drawer (ALD) testing in which the foot is allowed to internally rotate while
translating it anteriorly, and they showed that ALD is a more accurate test than AD in detecting ATFL inefficiency

(23] Frey et al. compared Magnetic Resonance Imaging (MRI) results with physical examination findings and found
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that grade Il lesions were most often underestimated by clinicians with an accuracy of only 25% in diagnosing
those lesions 241, To clarify, a grade | injury involves ligament stretching with minimal swelling, grade Il indicates a
partial macroscopic tear, while grade Il signifies a complete rupture of the ligaments 24, Some authors have

proposed delaying the physical examination in acute settings to improve the accuracy of testing 22,

| 5. Imaging

Classically, three imaging modalities have been used to help diagnose CLAI: stress radiographs, MRI and
UltraSonography (US) [&. While stress radiographs have been proposed as an objective tool to visualize the
subjective findings of AD and TT tests, with established threshold values including 10 mm anterior translation of
talus for AD testing, and 10° tilt for TT testing [23. When performing comparative radiographs between the injured
and the normal sides, a side-to-side difference of at least 5 mm for AD or at least 5° for TT is required to support
the diagnosis of lateral ankle instability 223, |n 1993, Peyre and Rodineau showed that auto-varus active stress
radiographs may provide better results compared with passive testing realized manually or using a stress device
(28] However, the variety of measurement methods make the results difficult to exploit and until today the main

limitation of stress radiographs remains their low sensitivity, which is around 57% 2IEIZI21]126]

MRI is sensitive for identification of ligament defects and ruptures, but its static nature prevents its ability to assess
ligament function [ERIE7 |n their retrospective study, Jolman et al. compared the MRI findings of 112 patients
operated for CLAI with those of 75 patients referred for other pathologies. The authors identified a high sensitivity
but a relatively low specificity (53.3%) and concluded that MRI can be useful to identify associated extra and intra-
articular lesions that can be associated with CLAI rather than being a primary tool to help establish the diagnosis of
CLAI &,

Ultrasonography (US) has showed substantial accuracy with high sensitivity and specificity in detecting ATFL and
CFL defects [2B28] Dynamic US can be performed using stress maneuvers in order to assess lateral ankle
stability in real time. Although favorable outcomes are being observed in some studies, further clinical and
biomechanical studies are still necessary before validating it as a diagnostic tool for CLAI. Finally, useful data

cannot be obtained with US unless it is performed by a skilled operator.

| 6. Surgical Treatment

The surgical treatment of CLAI includes a number of procedures ranging from simple repair of the injured ligaments
to reconstruction techniques. They can all be performed as open procedures or arthroscopically, and they can all
be classified either as anatomic or non-anatomic techniques. Brostrom first described an anatomic open repair
technique in 1966, consisting of tightening the ruptured lateral ligaments to the fibula 22, Several modifications
have been described subsequently, including the Gould et al. procedure that comprised an additional step, which is
an augmentation of the repair using the inferior extensors retinaculum 9, then the Karlsson et al. modification that

consisted of performing a shortening of the ligaments when they are elongated rather than disrupted B, The
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augmentation using non-absorbable suture-tape have been also advocated by some authors 222, Non-anatomic
reconstruction techniques involving tenodesis and including Chrisman-Snook, Evans and Watson-Jones
procedures were initially introduced to replace the direct repair for cases with severely injured ligaments. However,
they have been associated with many complications, including decreased ROM, recurrent lateral ankle instability
and osteoarthritis. It was also shown that non-anatomic reconstruction may compromise the normal joint
biomechanics [ERIE3] Anatomic reconstruction procedures involve direct reconstruction of the ATFL and CFL using
either autografts (Figure 3), allografts or synthetic ligaments. They have showed positive results and superior
outcomes compared with non-anatomic reconstruction [2EI34  Nowadays, arthroscopically assisted and all-
arthroscopic procedures are increasingly used for performing both repair and reconstruction with favorable
outcomes in clinical studies. To the researchers' knowledge, we are still lacking high-level biomechanical evidence

directly comparing arthroscopic versus open lateral ankle instability surgical techniques.

Figure 3. This figure represents the anatomic surgical reconstruction of the lateral ankle ligaments using an
autograft: the gracilis tendon harvested from the patient’s knee (This figure was created by the researchers to be

used here).
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