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ABSTRACT - Ankle sprains are among the most common musculoskeletal injuries encountered in both ath-
letic and general populations, presenting a significant challenge in orthopedic and sports medicine. This review
explores the complexities of managing ankle sprains, emphasizing the critical need for a personalized approach
that considers the injury’s severity, the patient’s unique factors, and anticipated long-term outcomes. While con-
servative management, epitomized by the Rest, Ice, Compression, and Elevation (RICE) protocol, bracing, and
physiotherapy, serves as the cornerstone for treating most sprains, this review underscores instances where
surgical intervention may be warranted. Particularly, grade Il sprains and cases exhibiting persistent instability
or functional impairment despite conservative measures are highlighted as potential candidates for surgery. Ad-
vances in surgical techniques and rehabilitation protocols offer promise for enhancing treatment efficacy, with a
focus on minimizing complications and expediting return to activity. This review advocates for ongoing research
to further refine management strategies, aiming to optimize outcomes for patients with ankle sprains. Through
a nuanced understanding of treatment modalities and patient-specific considerations, healthcare professionals
can tailor interventions to best support recovery and prevent recurrent injury, aligning treatment objectives with
patients’ lifestyles and activity levels.
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INTRODUCTION

Ankle sprains rank among the most common musculoskeletal injuries, impacting individuals across various
demographics and physical activity levels. They present an estimated incidence rate of 11.6 per 1,000
people and a prevalence of 11.9%!, positioning them as the predominant trauma in athletes, accounting
for 10-30% of all sports-related injuries®3. Typically, the highest incidence of ankle sprains occurs from
the second to the third decade of life, with it being particularly prevalent among individuals aged 18 to
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34 years?. The significant incidence of ankle sprains in both athletes and the general population highlights
a major public health issue, given their potential to cause chronic pain, instability, and reduced quality of
life if not appropriately managed?. Despite their frequency, finding the optimal management strategy for
ankle sprains, which includes immediate care, rehabilitation protocols, and preventive measures, remains
a significant area of ongoing research and debate within the medical community.

This narrative review seeks to consolidate current evidence regarding the diagnosis, classification,
and treatment of ankle sprains to offer a comprehensive guide for their effective management. Through
the examination of the most recent research findings and consensus guidelines, we aim to introduce
evidence-based practices that can inform clinical decision-making and enhance patient outcomes. Ul-
timately, we strive to highlight the pathway to improved recovery for those affected by ankle sprains,
thereby reducing the likelihood of chronic issues and elevating the standard of care provided.

ANATOMY AND MECHANISM OF INJURY

The talocrural joint, or ankle joint, is a complex hinged synovial joint formed by the articulation of three
bones: the tibia and fibula (of the lower leg) and the talus (of the foot). The stability of this joint is forti-
fied by various ligaments, categorized into lateral, medial, and syndesmotic ligaments:

Lateral ligaments: these include the anterior talofibular ligament (ATFL), the calcaneofibular ligament
(CFL), and the posterior talofibular ligament (PTFL). The ATFL, the most frequently injured ankle liga-
ment, connects the fibula to the talus at the front of the joint and is particularly vulnerable to sprains
when the foot is inverted and plantarflexed®. Being the weakest, this ligament is typically the first to be
affected in a sprain, with subsequent injuries to the CFL and PTFL*. The CFL, attaching the fibula to the
calcaneus, provides lateral stability, particularly when the ankle is dorsiflexed. The PTFL, the strongest
of the three, connects the fibula to the talus at the back of the joint and prevents excessive rotation.
Injuries can extend beyond the lateral complex to involve the subtalar, syndesmotic, or medial areas?,
often implicating the interosseous, syndesmotic, or deltoid ligaments. Such sprains might also accom-
pany injuries to adjacent tendons, cartilage damage, and bone bruises?.

Medial ligament: often referred to as the deltoid ligament, this is a multifaceted ligamentous struc-
ture providing medial stability. It connects the medial malleolus to multiple tarsal bones and resists ex-
cessive eversion of the foot. This ligament is composed of deep and superficial layers, which include the
tibionavicular, tibiocalcaneal, and posterior tibiotalar ligaments. The deltoid ligament is less frequently
injured due to its strength and the less common mechanism of injury.

Syndesmotic ligaments: these include the interosseous tibiofibular ligament, which lies between the
tibia and fibula, and the anterior and posterior tibiofibular ligaments that stabilize the distal tibiofibular
syndesmosis. This complex also mitigates force transmission from the ankle to the knee.

Ankle sprains are caused by excessive force applied to the ligaments, resulting in their stretching,
partial tears, or complete ruptures. It is essential to understand that the term ‘sprained ankles’ does not
refer to a specific diagnosis but to the mechanism of injury, which typically involves:

e Inversion sprains: the most common type, where the foot rolls inward, exerting undue stress on the
lateral ligaments. The ATFL is especially vulnerable in this context?.

¢ Eversion sprains: less common; these sprains occur when the foot rolls outward, affecting the medial
or deltoid ligament.

¢ High ankle sprains (syndesmotic sprains): resulting from a forceful outward twisting of the foot, these
injuries impact the syndesmotic ligaments and generally require a longer recovery period due to the
complexity of the structures involved®. Syndesmotic injuries account for 20% to 25% of all ankle inju-
ries® and are associated with prolonged disability and an increased risk of chronic pain and instability.

Classification

Ankle sprains manifest in a spectrum of ligamentous injuries, ranging from mild stretching to complete
tears. These injuries are typically categorized into three grades, reflecting the extent of ligament dam-
age. This grading system is pivotal for devising appropriate management strategies and forecasting re-
covery outcomes. Variability in ankle sprains arises from the injury mechanism (high- vs. low-energy
impacts), foot positioning, and the rotational force exerted on the joint and its stabilizing ligamentous
structure’. Minor injuries (grades | and Il) involve stretching or microscopic tearing of the stabilizing
ligaments, whereas a severe injury (grade lll) impacts the syndesmotic structures. However, none of
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these classification systems has been validated for their prognostic utility, nor are they widely used as a
reference in treatment decisions or comparative clinical trials.

— Grade | (mild): characterized by ligament stretching without evident macroscopic tearing, manifest-
ing as mild swelling or tenderness without mechanical instability or functional loss. Typically, only
the ATFL is implicated. Grade | sprains involve minor stretching and microscopic tears of ligament
fibers, presenting with minimal tenderness and swelling and no significant functional impairment or
mechanical instability. Patients may report minor pain at the injury’s onset, with negligible impact
on function. A physical examination might reveal mild tenderness at the affected ligament site, gen-
erally without significant swelling or bruising.

— Grade Il (moderate): caused by partial macroscopic tearing of the ligaments, resulting in moderate
swelling, ecchymosis, and tenderness, alongside mild to moderate instability and a slight restriction
in movement. Patients typically experience moderate pain during weight-bearing activities and am-
bulation. The ATFL, possibly along with the CFL, is affected. This classification pertains to a partial
ligament tear, inducing abnormal joint laxity. Affected individuals experience moderate discomfort,
swelling, and bruising, coupled with functional limitations and mild to moderate instability. Physical
examinations are likely to reveal heightened tenderness, ecchymosis, and positive outcomes in sta-
bility assessments like the anterior drawer test.

— Grade lll (severe): resulting from a complete rupture of the ligaments, characterized by intense swell-
ing, ecchymosis, tenderness, and pain.

In standard classification, each ligament’s injury severity is assessed individually>®. Based on the ante-
rior drawer (AD) and talar tilt (TT) tests, grade | injuries present negative clinical results (AD and TT); grade
Il injuries exhibit a positive AD test, and grade Il injuries show positive results in both AD and TT tests’2.

Lacerda et al® conducted an exhaustive review to catalog and evaluate the existing formal classifi-
cation systems for lateral ankle sprains and to assess the reliability and validity of each. They observed
that accurately determining a sprain’s severity and classification from an initial assessment is challeng-
ing, especially given the existence of 26 different classification systems. These systems generally employ
a three-grade scale to denote increasing severity from 1 to 3, with the distinction between stretching,
partial tearing, or complete ligament rupture being a common parameter®.

CLINICAL ASSESSMENT

Upon arrival at the emergency room (E.R.) with an ankle injury, a thorough clinical assessment is essential.
This begins with obtaining the patient’s history and conducting a physical examination, focusing on the in-
jury mechanism, localized pain, swelling, and the patient’s ability to bear weight. Clinical tests, such as the
AD test and TT test, are employed to assess ligament integrity. However, their utility may be limited in the
acute phase due to pain and swelling, making repeat evaluations crucial for more accurate information®°.

Van Dijk et al*® highlighted the significance of anatomical surface palpation, hematomas, and a pos-
itive AD test within the first 48 hours, showing a 71% sensitivity and a 33% specificity. A clinical eval-
uation five days post-trauma indicated increased sensitivity (96%) and specificity (84%), emphasizing
the necessity of a short-term secondary outpatient evaluation. Ferreira et al'' recommend a delayed
evaluation between the 4" and 14"-day post-injury to gain a comprehensive understanding of the injury
type, ligament laxity, and any associated injuries, with MRI recommended for severe cases or when an
additional injury is suspected.

Delahunt et al*2 suggest that clinical stability tests to assess AFL should be conducted between the 4t
and 6'™-day post-injury for improved specificity and sensitivity. They note that post-injury pain on palpa-
tion or stress is indicative of an ATFL injury, employing a similar method for assessing PC ligament injuries.

Van den Bekerom et al'®* and Vuurberg et al* advocate for a delayed clinical examination to achieve a
more precise diagnosis, noting that effective management of initial swelling can enhance the sensitivity
and specificity of clinical tests upon reevaluation. They also mention that while ultrasound is a sensitive
method for detecting injuries, it lacks specificity and highly depends on the technician’s skill and the
equipment’s quality. MRl is strongly recommended due to its superior sensitivity and specificity in de-
tecting such injuries. According to Van den Bekerom et al'?, the lack of pain over the ATFL often suggests
the absence of an acute rupture, while localized pain, particularly when accompanied by a resolving he-
matoma, strongly indicates an acute rupture'®. The anterior drawer test’s sensitivity is recorded at 73%,
with a specificity of 97%, figures that markedly increase to 98% sensitivity and 84% specificity when
combined with palpation pain at the ATFL and the presence of a hematoma. Chen et al*> stress that an
increase in laxity, as observed by the examiner compared to the uninjured ankle, indicates a positive
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result for the AD test. Validation studies®>*® for this test show a sensitivity range of 80% to 95% and a
specificity range of 74% to 84% for detecting ligament ruptures.

For syndesmosis injuries, Tourné et al*® noted that up to 20% of these injuries were initially undiag-
nosed, highlighting the necessity for early and precise reassessment. Various diagnostic tests, such as
the stress test, cotton test, and peroneal translation, are crucial in identifying these injuries, as suggest-
ed by Alonso et al'’.

Within the medial compartment, Alshalawi et al*® identify tenderness upon deltoid ligament palpa-
tion as a primary sign of injury, with additional pain on the medial side suggesting rotational instability.

Imaging

e X-rays are fundamental in the diagnosis and management of ankle and foot injuries, serving as the
primary tool for ruling out fractures. The Ottawa Ankle Rules (OAR), established in 1992, guide the
use of radiographs for ankle and midfoot injuries to reduce unnecessary radiation exposure and
healthcare costs!®*°. Although only about 13% of such examinations reveal clinically relevant frac-
tures, the decision to employ X-rays often results from factors such as long wait times in emergency
departments, patient requests, or adherence to routine practices'®. The OAR effectively minimizes
the need for unnecessary radiographs, thereby reducing patient exposure to ionizing radiation and
conserving medical resources. The criteria recommend X-rays for patients experiencing pain at the
posterior edge or tip of the malleolus or who cannot bear weight immediately post-injury or walk
a few steps in the ER. Additionally, foot X-rays are advised for bone pain at the base of the fifth
metatarsal or the navicular bone. Exclusion criteria for the OAR include children under the age of 5,
patients with neurological disorders affecting the legs, those with an altered sensorium or commu-
nication inability, pregnant patients, or cases of penetrating trauma (Figure 1)°-22,

4 %
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Figure 1. Basic exam to take in ER in case of Ottawa Ankle Rules positive and negative exclusion criteria. Three
standard ankle views: anteroposterior (a), latero-lateral (b) and the Mortise view (c).

e Computed Tomography (CT) scans are recommended for persistent pain despite negative initial X-ray
results, particularly when occult fractures are suspected or when malalignment is observed, which
may indicate syndesmotic or ligamentous injuries. CT scans provide a detailed view of bone struc-
tures, which is invaluable for identifying complex fractures and evaluating alignment issues not visi-
ble on standard X-rays?3.

¢ Magnetic Resonance Imaging (MRI) is the most sensitive imaging modality for detecting occult frac-
tures and injuries to ligamentous structures, including the anterior tibiofibular and deltoid ligaments,
syndesmosis lesions, and cartilage damage. Its ability to offer detailed images of both bone and soft
tissue is essential for accurately diagnosing the full extent of ankle sprains and ensuring proper man-
agement (Figure 2)*.
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Figure 2. Ankle MRI show-
ing calcaneus edema in a
spongy bone fracture, in
coronal (a) and sagittal (b)
views.

¢ Ultrasound imaging is particularly effective for assessing soft tissue structures, such as the peroneal
tendons and their retinaculum. As a non-invasive technique providing dynamic assessment and re-
al-time images of the affected area, ultrasound is invaluable for diagnosing tendon injuries and other
soft tissue abnormalities in the ankle region?>.

e Stress radiographs are employed to diagnose syndesmotic instability, and they offer crucial in-
sights into the injury’s functional impact on ankle stability. By applying stress in specific ways
and capturing radiographic images, healthcare providers can assess the degree of separation and
instability in the syndesmosis, aiding in treatment decision-making. These imaging techniques col-
lectively provide a comprehensive approach to diagnosing ankle injuries and formulating an effec-
tive treatment®.

Therefore, in scenarios encountered in the E.R. (Figure 3):

1. Patients meeting OAR criteria without exclusions should receive an X-ray in three standard views.

Additional specific views may be required depending on the suspected injury.

2. Patients not meeting OAR criteria without exclusions do not require further assessment.

3. Patients not meeting OAR criteria but with exclusions should undergo standard radiographs as

the chosen examination.

For persistent pain within the first three weeks post-trauma despite negative initial X-rays, further
examinations, such as CT scans, are advisable, particularly if bone injury is suspected. MRI is recom-
mended for detecting occult fractures, bone marrow edema, cartilage lesions, and evaluating ligament
or syndesmosis lesions, while ultrasound can assess soft tissue injuries. Stress radiographs may help
diagnose syndesmotic instability, providing valuable management information?’.

MANAGEMENT STRATEGIES

Management strategies for ankle sprains, especially inversion sprains, which are among the most preva-

lent ankle injuries, require a detailed approach that considers the injury’s severity and individual patient

factors. Differentiating between stable injuries (grade I) and more severe injuries, such as partial or com-
plete ligament ruptures (grades Il and lll), is critical in selecting the most appropriate treatment method.

A functional conservative treatment regimen is typically advised, corresponding with the biological
tissue healing phases:

1. The inflammatory phase (first two weeks): the primary goals are to reduce inflammation and alle-
viate pain. The Rest, Ice, Compression, and Elevation protocol (RICE) is recommended to minimize
swelling and discomfort. Nonsteroidal anti-inflammatory drugs (NSAIDs) are also beneficial for pain
management during this phase.

2. The proliferative phase (from the third week after injury to up to three months): attention shifts
to promoting healing and preventing further injury. This phase involves gradually reintroducing
weight-bearing activities, supplemented by protective bracing or taping to aid recovery. Physiother-
apy exercises designed to improve range of motion, strength, and proprioception are critical for
restoring functional stability.
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Type of lesion — adults or children above 5 years of
age

OAR +, exclusionary criteria -

OAR -, exclusionary criteria -

OAR -, exclusionary criteria +

Type of lesion — adults CT | MRI US X-ray Stress
or children above 5 scan
years of age

Persistent pain for 1 to3 | YES | YES | OCCASIONALLY | OCCASIONALLY OCCASIONALLY

REQUIRED IN REPEATED REQUIRED
weeks after trauma, CHILDREN

X-ray

exclusionary criteria -,

first X-ray -

Exclusionary criteria -, YES BRODEN VIEW
X-ray showing fracture

or osteochondral lesion

X-ray -, signs of YES LEG X-RAY
(MAISONNEUVE’S

FRACTURE)

dislocation, syndesmotic

or ligaments injury

Figure 3. Algorithm to adopt to avoid unnecessary diagnostic exams and to prevent neglecting occult fractures
after an ankle sprain.

3. The remodeling phase (up to one year): this final phase focuses on strengthening the ankle and
enhancing its functional capabilities. Advanced balance and proprioception exercises are vital for
returning the ankle to its pre-injury state or better. This phase also includes sport-specific training
and activities tailored to the individual’s lifestyle, ensuring a complete return to activity.
Conservative management is the foremost approach for the majority of ankle sprains, given its effi-

cacy across various injury scenarios. Surgical intervention is typically reserved for instances where con-

servative treatment is unsuccessful or in cases of chronic instability, aiming for a definitive resolution
to the instability and potentially averting long-term issues such as osteoarthritis. The choice between

a conservative management strategy and surgical intervention depends on several factors, including:

¢ Patient’s age: the recovery process may differ between younger, more active individuals and older
patients, influencing the treatment approach.

e Activity level before injury: individuals with a high activity level or athletes might need a more robust
rehabilitation plan to regain their former activity levels.

* Previous treatment outcomes: the effectiveness or failure of previous treatments for ankle injuries
can inform future management plans.

» Degree of ankle instability and severity of the injury: significant instability and severe injuries might
necessitate considering surgical options earlier.

¢ Patient preference: the treatment choice can significantly be influenced by the individual’s prefer-
ences, expectations, and lifestyle.

e Unsuccessful conservative management or presence of chronic instability: should conservative
treatments fail to improve the condition or if chronic instability persists, surgical intervention may
be required to address the root causes and reestablish stability.
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Conservative Treatment

Conservative management forms the basis for treating most ankle sprains, particularly for grade | and
Il injuries. The main objectives are to alleviate pain, diminish inflammation, and support healing while
preserving the ankle’s functional integrity.

Functional Treatment Guidelines? highlight the importance of nurturing the natural healing process.
Prompt care is crucial in the initial stages to reduce inflammation and swelling, which sets the stage for
effective tissue healing and rehabilitation?%°,

RICE Model: Combines Rest, Ice (cold application), Compression (using devices like tubigrip or man-
ually applied pressure), and Elevation to decrease inflammation, swelling, and pain. This creates an
ideal healing environment by minimizing inflammation, swelling, hemorrhage, pain, and cellular metab-
olism3%3!, Moreover, it is vital to prevent further damage in the initial weeks (1-3 weeks) after a ligament
injury to protect the affected ligament and support conservative management. The reduction of pain
and inflammation around 10 to 21 days post-injury indicates the start of the maturation phase, where
collagen forms and envelops the wound in scar tissue32. During this phase, introducing controlled mobi-
lization exercises is key for the healing of ligaments. Ideally, immobilization should end before this phase
to avoid adverse effects on the tendons, muscles, bones, joints, and neighboring healthy ligaments®3.
Progressive controlled muscle exercises and joint movement therapy align collagen fibers along stress
lines, improving the ligaments’ structural and mechanical performance®.

Besides exercise-based therapy, other treatments like short waves, temperature-contrast baths,
ultrasound, cryotherapy, NSAIDs, and advanced methods such as interference or diadynamic current
therapy may speed up healing and recovery®. Electrical muscle stimulation (EMS) or electro-galvanic
stimulation might help prevent calf muscle atrophy, enhancing muscle coordination and joint range of
motion. Yet, the effectiveness of these methods requires more research.

Other components include:

¢ Bracing and immobilization: for acute sprains, especially grades | and Il, bracing supports and pre-
vents further injury. Early mobilization is shown?®® to enhance recovery compared to prolonged im-
mobilization. The use of non-weight-bearing techniques or crutches varies with the injury’s severity
and patient symptoms. Grade Il and Il sprains often benefit from 48 to 72 hours of unloading?®.
Immobilization can reduce pain and swelling more quickly; however, early mobilization and proprio-
ception exercises generally improve functional outcomes more rapidly. It is therefore necessary to
remove the immobilization after 5-7 days, the time expected for the clinical re-evaluation of the
patient®. Regarding the type of immobilization to be used, no significant difference has been found
in the literature®” between treatment with taping and other external supports, such as soft braces,
semi-rigid braces, and braces with laces, with regards to pain, swelling, functionality, mobility, pa-
tient satisfaction and return to sport. No significant differences were found®?, even between adhe-
sive taping and cast knee socks in terms of swelling and functionality. Considering the absence of
significant differences in the result, the application of temporary braces or taping is certainly more
practical and immediate. Plaster immobilization for two weeks, which is often still offered in some
emergency rooms, is undoubtedly obsolete.
Drugs: while NSAIDs’ effectiveness is established, opioids administered in the emergency depart-
ment have shown® lower pain levels at 4 hours and 5-day follow-ups. However, concerns about
opioid abuse and misuse persist*’, especially among teenagers and young adults, who are at risk of
future abuse**2, It is crucial to use NSAIDs judiciously, as some inflammation is beneficial for the
healing process®.

Surgical Treatment

Surgical intervention for ankle sprains is generally reserved for grade Il injuries or cases where conser-
vative management fails to resolve persistent instability or functional impairments. The goal of surgery
is to repair or reconstruct the injured ligaments to restore ankle stability and function. The decision to
opt for surgery considers various factors, including the patient’s activity level, professional demands,
and the degree of ankle instability**.

Although conservative management is recommended for most ankle sprains, including grades | and
I, the approach to managing grade Ill sprains is more controversial*. Studies****, including a Cochrane
meta-analysis, indicate no definitive superiority of surgical over conservative treatment for grade Il
injuries, with a consensus against routine surgical intervention.



MANAGEMENT STRATEGIES FOR ANKLE SPRAINS: A NARRATIVE REVIEW

However, evidence* suggests that surgical treatment of acute injuries may offer greater objective
stability and a lower recurrence rate than conservative treatment, albeit with an increased risk of com-
plications. Surgical intervention is typically suggested for professional athletes to reduce the risk of
chronic ankle instability*.

Research by Pihlajaméki et al*® indicates that surgery can lower the recurrence rate, though it is asso-
ciated with a higher incidence of grade Il osteoarthritis among athletes who undergo surgical treatment.
Similarly, Takao et al*’ found that isolated functional treatment had a 10% failure rate and a slower
return to full sports activity compared to combined functional and surgical treatment. The need for sur-
gery should be evaluated on a case-by-case basis, considering factors like the type of sport, the athlete’s
expectations, and the timing of the injury relative to the season and the athlete’s career.

Several stabilizing techniques have been described for the treatment of lateral ankle ligament inju-
ries and ankle instability. Among these, anatomical repairs provide a reattachment of the native rem-
nant, restoring ankle stability and preserving physiological function®®“°, For this reason, the open ana-
tomic ligament repair, also known as the Brostrém procedure, has been preferred over reconstruction
procedures, and it is widely considered the gold standard treatment*4°,

In recent years, arthroscopic treatment of ankle instability has evolved and gained widespread pop-
ularity. The potential for addressing both the instability and any intra-articular associated pathology
arthroscopically has deemed ankle arthroscopy as the emerging gold standard and preferred technique
for many surgeons®. Potential advantages of the arthroscopic technique are less invasiveness, mini-
mized postoperative pain, a faster recovery, and the ability to treat concomitant intra-articular pathol-
ogy during the same procedure®’.

The all-arthroscopic ankle ligament repairs aim to restore ankle stability by reattaching injured lig-
ament remnants through suture anchor/s®.. Several studies reported**° excellent clinical results, and
recently, all-inside ligament repair has been reported to have superior clinical outcomes compared to
open repair. Additionally, in the last few years the same arthroscopic technique was developed to repair
deltoid ligament injuries in medial or ankle multiligamentous instability with excellent clinical results
reported in the literature®.

Rehabilitation and Return to Activity

Post-treatment rehabilitation, whether following conservative or surgical approaches, is essential. It encom-
passes phases from initial rest and protection to strength training, proprioception exercises, and sport-specif-
ic activities. Successful rehabilitation focuses on achieving pain-free mobility, restoring strength and balance,
and ensuring confidence in the ankle’s stability — key criteria for a safe return to sport or activity>. Before
allowing a return to active participation, an assessment ensures readiness for full sporting activities. This
includes the ability to run and perform high-speed maneuvers without pain, achieving 90% strength in the
affected ankle compared to the unaffected side, and unrestricted and painless ankle motion. A successful re-
habilitation program incorporates a clear management plan, routine monitoring, and follow-ups to facilitate
patient progress and guide them through suitable exercises for their recovery stage®.

CONCLUSIONS

This review has elucidated the intricate nature of managing ankle sprains, emphasizing the necessity
of a detailed approach that takes into account the severity of the injury, individual patient factors, and
the prospects for long-term recovery. Conservative treatment stands as the primary method for the
majority of sprains, yet surgical intervention can provide significant advantages in specific instances,
particularly for individuals with high athletic requirements or enduring instability. Future research and
progress in surgical methodologies and rehabilitation practices promise to enhance the strategies for
ankle sprain management and improve patient outcomes across the board.

ACKNOWLEDGMENTS:

The authors sincerely acknowledge all the collaborative authors in the Foot and Ankle group of SIAGASCOT:
Bertelli Angelo, Buda Roberto, Cortese Fabrizio, De Angelis Gian Mauro, De Guttry Giacomo, Del Prete Armando, Delmastro
Elena, Lijoi Francesco, Lughi Marcello, Martinelli Niccolo, Mercurio Michele, Terzaghi Clara, Zanini Antonio.

CONFLICT OF INTEREST:
The authors declare that they have no conflict of interest to disclose.



MANAGEMENT STRATEGIES FOR ANKLE SPRAINS: A NARRATIVE REVIEW

AUTHORS’ CONTRIBUTIONS:

A.P. and M.G. participated in the drafting and critical revision of the manuscript. A.M. contributed extensively to the
study’s methodology development and was instrumental in the acquisition of data. Additionally, M.B. played a key role in
interpreting the data and provided substantial input in the writing and editing of the manuscript. M.G. was deeply involved
in the data analysis and interpretation. D.M. contributed significantly to the drafting of the manuscript, particularly in the
discussion and conclusion sections.

ETHICS APPROVAL AND INFORMED CONSENT:
Not applicable.

AVAILABILITY OF DATA AND MATERIALS:
Data are available on reasonable request to the corresponding author.

FUNDING:
None.

REFERENCES

1. Doherty C, Delahunt E, Caulfield B, Blake C, Fullam K, Gissane C, McGrath A. The incidence and prevalence of ankle sprain
injury: a systematic review and meta-analysis of prospective epidemiological studies. Sports Med 2014; 44: 123-140.

2. Kerkhoffs GM, Van Den Bekerom M, Elders LAM, Van Beek PA, Hullegie WAM, Bloemers GMFM, de Heus EM, Loogman MCM,
Rosenbrand KCMG, Kuipers T, Hoogstraten MJW, Dekker R, Ten Duis HJ, van Dijk CN, van Tulder MW, van der Wees PJ, de
Bie RA. Diagnosis, treatment and prevention of ankle sprains: an evidence-based clinical guideline. Br J Sports Med 2012;
46: 854-860.

3. Roemer FW, Jomaah N, Niu J, AlImusa E, Roger B, D'Hooghe P, Crema MD, Marra MD, Hayashi D, Guermazi A. Ligamentous
Injuries and the Risk of Associated Tissue Damage in Acute Ankle Sprains in Athletes: A Cross-sectional MRI Study. Am J Sports
Med 2014; 42: 1549-1557.

4. Yasuda T, Shima H, Mori K, Tsujinaka S, Neo M. Simultaneous Reconstruction of the Medial and Lateral Collateral Ligaments
for Chronic Combined Ligament Injuries of the Ankle. Am J Sports Med 2017; 45: 2052-2060.

5. Vuurberg G, Hoorntje A, Wink LM, van der Doelen BFW, van den Bekerom MPJ, Dekker R, van Dijk CN, Krips R, Loogman
MCM, Ridderikhof ML, Smithuis FF, Stufkens SAS, Verhagen EALM, de Bie RA, Kerkhoffs GMMJ. Diagnosis, treatment and
prevention of ankle sprains: update of an evidence-based clinical guideline. Br J Sports Med 2018; 52: 956.

6. Sman AD, Hiller CE, Rae K, Linklater J, Black DA, Nicholson LL, Burns J, Refshauge KM. Predictive factors for ankle syndesmosis
injury in football players: a prospective study. J Sci Med Sport 2014; 17: 586-590.

7. Mauntel TC, Wikstrom EA, Roos KG, Djoko A, Dompier TP, Kerr ZY. The Epidemiology of High Ankle Sprains in National Col-
legiate Athletic Association Sports. Am J Sports Med 2017; 45: 2156-2163.

8. Malliaropoulos N, Papacostas E, Papalada A, Maffulli N. Acute lateral ankle sprains in track and field athletes: an expanded
classification. Foot Ankle Clin 2006; 11: 497-507.

9. Lacerda D, Pacheco D, Rocha AT, Amaral L, Machado-Pereira N, Preto AS, Cerqueira JJ, Cruz-Ferreira AM, Santos R, Mendes
L. Current Concept Review: State of Acute Lateral Ankle Injury Classification Systems. J Foot Ankle Surg 2023; 62: 197-203.

10. Van Dijk CN, Mol BWJ, Lim L SL, Marti RK, Bossuyt PMM. Diagnosis of ligament rupture of the ankle joint: Physical examina-
tion, arthrography, stress radiography and sonography compared in 160 patients after inversion trauma. Acta Orthop Scand
1996; 67: 566-570.

11. Ferreira JN, Vide J, Mendes D, Sousa H, Tavares D. Prognostic factors in ankle sprains: a review. EFORT Open Rev 2020; 5:
334-338.

12. Delahunt E, Bleakley CM, Bossard DS, Caulfield BM, Docherty CL, Doherty C, Fourchet F, Fong DT, Hertel J, Hiller CE, Kaminski
TW, McKeon PO, Refshauge KM, Remus A, Verhagen E, Vicenzino BT, Wikstrom EA, Gribble PA. Clinical assessment of acute
lateral ankle sprain injuries (ROAST): 2019 consensus statement and recommendations of the International Ankle Consortium.
Br J Sports Med 2018; 52: 1304-1310.

13. van den Bekerom MPJ, Kerkhoffs GMMJ, McCollum GA, Calder JDF, van Dijk CN. Management of acute lateral ankle ligament
injury in the athlete. Knee Surg Sports Traumatol Arthrosc 2013; 21: 1390-1395.

14. Palermi S, Vittadini F, Vecchiato M, Corsini A, Demeco A, Massa B, Pedret C, Dorigo A, Gallo M, Pasta G, Nanni G, Vascellari
A, Marchini A, Lempainen L, Sirico F. Managing Lower Limb Muscle Reinjuries in Athletes: From Risk Factors to Return-to-Play
Strategies. J Funct Morphol Kinesiol 2023; 8: 155.

15. Chen ET, Mclnnis KC, Borg-Stein J. Ankle Sprains: Evaluation, Rehabilitation, and Prevention. Curr Sports Med Rep 2019; 18:
217-223.

16. Tourné Y, Molinier F, Andrieu M, Porta J, Barbier G, Besse JL. Diagnosis and treatment of tibiofibular syndesmosis lesions.
Orthop Traumatol Surg Res 2019; 105: S275-5286.

17. Alonso A, Khoury L, Adams R. Clinical tests for ankle syndesmosis injury: reliability and prediction of return to function. J
Orthop Sports Phys Ther 1998; 27: 276-284.

18. Alshalawi S, Galhoum AE, Alrashidi Y, Mahran MA, Al-Ahaideb A, Alzahrani MM, Alsulaimani S, Algarni N. Medial Ankle Insta-
bility: The Deltoid Dilemma. Foot Ankle Clin 2018; 23: 639-657.

19. Murphy J, Weiner DA, Kotler J, Liss J, Ippolito J, McCormack R. Utility of Ottawa Ankle Rules in an Aging Population: Evidence
for Addition of an Age Criterion. J Foot Ankle Surg 2020; 59: 286-290.

20. Stiell IG, Greenberg GH, McKnight RD, Nair RC, McDowell I, Worthington JR. A study to develop clinical decision rules for the
use of radiography in acute ankle injuries. Ann Emerg Med 1992; 21: 384-390.

21. Ojeda-Jiménez J, Méndez-Ojeda MM, Martin-Vélez P, Fernandez-Arroyo JM. Experience using the «Shetty test» for initial foot
and ankle fracture screening in the Emergency Department. Rev Esp Cir Ortop Traumatol 2018; 62: 343-347.



10

MANAGEMENT STRATEGIES FOR ANKLE SPRAINS: A NARRATIVE REVIEW

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44,

45.

46.

47.

48.

49.
50.

51.

52.

53.

MacLellan J, Smith T, Baserman J, Dowling S. Accuracy of the Ottawa Ankle Rules applied by non-physician providers in a
pediatric emergency department. CJEM 2018; 20: 746-752.

Roemer FW, Jomaah N, Niu J, Almusa E, Roger B, D'Hooghe P, Crema MD, Marra MD, Hayashi D, Guermazi A. Ligamentous
Injuries and the Risk of Associated Tissue Damage in Acute Ankle Sprains in Athletes: A Cross-sectional MRI Study. Am J Sports
Med 2014; 42: 1549-1557.

Khor YP, Tan KJ. The Anatomic Pattern of Injuries in Acute Inversion Ankle Sprains: A Magnetic Resonance Imaging Study.
Orthop J Sports Med 2013; 1: 2325967113517078.

Alonso A, Khoury L, Adams R. Clinical tests for ankle syndesmosis injury: reliability and prediction of return to function. J
Orthop Sports Phys Ther 1998; 27: 276-284.

Beckenkamp PR, Lin CWC, Macaskill P, Moseley AM, Herbert RD, Maher CG. Diagnostic accuracy of the Ottawa Ankle and
Midfoot Rules: a systematic review with meta-analysis. Br J Sports Med 2017; 51: 504-510.

Jonckheer P, Willems T, De Ridder R, Aertgeerts B, Debeer P, Joos R, Vaes B. Evaluating fracture risk in acute ankle sprains:
Any news since the Ottawa Ankle Rules? A systematic review. Eur J Gen Pract 2016; 22: 31-41.

Ruiz-Sanchez FJ, Ruiz-Mufioz M, Martin-Martin J, Cuesta-Vargas Al. Management and treatment of ankle sprain according to
clinical practice guidelines: A PRISMA systematic review. Medicine 2022; 101: E31087.

Seah R, Mani-Babu S. Managing ankle sprains in primary care: what is best practice? A systematic review of the last 10 years
of evidence. Br Med Bull 2011; 97: 105-135.

Altomare D, Fusco G, Bertolino E, Vernillo G, Piccinini A. Evidence-based treatment choices for acute lateral ankle sprain: a
comprehensive systematic review. Eur Rev Med Pharmacol Sci 2022; 26: 1876-1884.

Tarantino D, Mottola R, Resta G, Gnasso R, Palermi S, Corrado B, Sirico F, Ruosi C, Aicale R. Achilles Tendinopathy Pathogenesis
and Management: A Narrative Review. Int J Environ Res Public Health 2023; 20: 6681.

Ortega-Avila AB, Cervera-Garvi P, Marchena-Rodriguez A, Gijon-Nogueron G, Lugue-Suarez A. Conservative Treatment for
Acute Ankle Sprain: A Systematic Review. J Clin Med 2020; 9: 3128.

Ruiz-Sanchez FJ, Ruiz-Mufioz M, Martin-Martin J, Cohefia-Jimenez M, Perez-Belloso AJ, Pilar Romero-Galisteo R, Gdnza-
lez-Sanchez M. Management and treatment of ankle sprain according to clinical practice guidelines: A PRISMA systematic
review. Medicine 2022; 101: E31087.

Tarantino D, Palermi S, Sirico F, Corrado B. Achilles Tendon Rupture: Mechanisms of Injury, Principles of Rehabilitation and
Return to Play. J Funct Morphol Kinesiol 2020; 5: 95.

Wells B, Allen C, Deyle G, Croy T. MANAGEMENT OF ACUTE GRADE Il LATERAL ANKLE SPRAINS WITH AN EMPHASIS ON LIG-
AMENT PROTECTION: A DESCRIPTIVE CASE SERIES. Int J Sports Phys Ther 2019; 14: 445-458.

Van den Bekerom MPJ, Struijs PAA, Blankevoort L, Welling L, van Dijk CN, Kerkhoffs GMMJ. What is the evidence for rest,
ice, compression, and elevation therapy in the treatment of ankle sprains in adults? J Athl Train 2012; 47: 435-443.

Shin JC, Kim JH, Nam D, Park GC, Lee JS. Add-on effect of kinesiotape in patients with acute lateral ankle sprain: a randomized
controlled trial. Trials 2020; 21: 176.

Uslu M, Inanmaz ME, Ozsahin M, Korkmaz MF, Akyuz M. Cohesive taping and short-leg casting in acute low-type ankle sprains
in physically active patients. J Am Podiatr Med Assoc 2015; 105: 307-312.

Hewitt DJ, Todd KH, Xiang J, Jordan DM, Rosenthal NR. Tramadol/acetaminophen or hydrocodone/acetaminophen for the
treatment of ankle sprain: a randomized, placebo-controlled trial. Ann Emerg Med 2007; 49: 468-80, 480.e1-2.

Imtiaz S, Shield KD, Fischer B, Rehm J. Harms of prescription opioid use in the United States. Subst Abuse Treat Prev Policy
2014; 9: 43.

Vosseller JT, Karl JW, Greisberg JK. Incidence of syndesmotic injury. Orthopedics 2014; 37: e226-e229.

Miech R, Johnston L, O’Malley PM, Keyes KM, Heard K. Prescription Opioids in Adolescence and Future Opioid Misuse. Pedi-
atrics 2015; 136: e1169-e1177.

Kosik KB, Hoch MC, Humphries RL, Villasante Tezanos AG, Gribble PA. Medications Used in U.S. Emergency Departments for
an Ankle Sprain: An Analysis of the National Hospital Ambulatory Medical Care Survey. J Emerg Med 2019; 57: 662-670.
Kerkhoffs GMMJ, Handoll HHG, De Bie R, Rowe BH, Struijs PAA. Surgical versus conservative treatment for acute injuries of
the lateral ligament complex of the ankle in adults. Cochrane Database Syst Rev 2007; CD000380.

Petersen W, Rembitzki IV, Koppenburg AG, Ellermann A, Liebau C, Briiggemann GP, Best R. Treatment of acute ankle ligament
injuries: a systematic review. Arch Orthop Trauma Surg 2013; 133: 1129-1141.

Pihlajamaki H, Hietaniemi K, Paavola M, Visuri T, Mattila VM. Surgical versus functional treatment for acute ruptures of the
lateral ligament complex of the ankle in young men: a randomized controlled trial. J Bone Joint Surg Am 2010; 92: 2367-2374.
Takao M, Miyamoto W, Matsui K, Sasahara J, Matsushita T. Functional treatment after surgical repair for acute lateral ligament
disruption of the ankle in athletes. Am J Sports Med 2012; 40: 447-451.

Guillo S, Bauer T, Lee JW, Takao M, Kongsholm M, Stone JW, Cognet JM, D'Hooghe P. Consensus in chronic ankle instability:
aetiology, assessment, surgical indications and place for arthroscopy. Orthop Traumatol Surg Res 2013; 99: S411-S419.
Ferkel E, Nguyen S, Kwong C. Chronic Lateral Ankle Instability: Surgical Management. Clin Sports Med 2020; 39: 829-843.
Guelfi M, Zamperetti M, Pantalone A, Usuelli FG, Guelfi MGB, Salini V. Open and arthroscopic lateral ligament repair for
treatment of chronic ankle instability: A systematic review. Foot Ankle Surg 2018; 24: 11-18.

Brown AlJ, Shimozono Y, Hurley ET, Kennedy JG. Arthroscopic Repair of Lateral Ankle Ligament for Chronic Lateral Ankle
Instability: A Systematic Review. Arthroscopy 2018; 34: 2497-2503.

Guelfi M, Vega J, Dalmau-Pastor M, Malagelada F, Pantalone A. Arthroscopic treatment of ankle multiligamentous injuries
provides similar clinical outcomes to the treatment of isolated lateral ligament injury at the 2-year follow-up. Knee Surg
Sports Traumatol Arthrosc 2024. doi: 10.1002/ksa.12164. Epub ahead of print.

Glasoe WM, Allen MK, Awtry BF, Yack HJ. Weight-bearing immobilization and early exercise treatment following a grade Il
lateral ankle sprain. J Orthop Sports Phys Ther 1999; 29: 394-399.



