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 Clinical Assessment and Management of ATFL Sprains in Sports Injuries
Introduction
It is important for a sport and exercise therapist to know that “Anterior talofibular ligament (ATFL) injuries are the most common cause of ankle sprains” (Fujishiro et al., 2023) because the ability to form a well-founded, educated and specific diagnosis is a crucial skill for a Sport and Exercise Therapist. Moreover, diagnostic accuracy is a key performance indicator for therapists working in elite and professional sports. Musculoskeletal injuries frequently present with ambiguous and overlapping signs and symptoms, making it challenging to pinpoint a single diagnosis. Furthermore, Lateral Ankle Sprains are of extremely common incidence in physical activity meaning it is an injury that a competent Sport and Exercise Therapist must have extensive knowledge of (Wikstrom, Hubbard-Turner and McKeon, 2013). It is important to note that over 75% of acute ankle sprains are lateral ankle sprains, with over 73% resulting in injury to the ATFL (Herzog et al., 2019). This information will help a therapist to form an initial idea of the possible diagnoses before even performing any clinical assessment. 
Anatomy of the Lateral Ankle
The Anterior Talofibular Ligament (ATFL) supports the lateral aspect of the ankle by connecting the fibula to the talus (Shultz, Houglum, and Perrin, 2016). It is attached to the anterodistal part of the fibula, connected via fibrocartilage just in front of a bony ridge, which marks the boundary where the Calcaneofibular Ligament (CFL) attaches (Fujishiro et al., 2023). The other ligaments that support the lateral aspect of the ankle include; the calcaneofibular ligament (CFL), this attaches the calcaneus and fibular. The CFL is located further distally in relation to the ATFL, extending from the fibula to the lateral surface of the calcaneus. And the Posterior Talofibular Ligament (PTFL) which has its proximal attachment on the fossa located on the medial surface of the fibula. The ligament runs posteromedial and horizontally from this attachment point in the malleolar fossa of the fibula to its distal attachment on the posterolateral aspect of the talus (Inchai et al., 2021). This is important to know as this knowledge will help the therapist to be aware of any potential differential diagnoses as well as give therapists the knowledge needed to effectively palpate and perform tests with correct handling. 

Mechanism Of Lateral Ankle Sprains
Lateral ligament injuries occur during forced plantar flexion and inversion, positions that place significant stress on the ATFL. As a result, the ATFL is the most commonly torn ligament during inversion injuries (Renström and Lynch, 1998). Furthermore, a lateral ankle sprain is most likely to damage the ATFL because it has the lowest ultimate load tolerance among the lateral ankle ligaments (Brukner and Khan, 2012). A study published by Pierre et al. (1983) tested the ATFL’s of cadavers, along with their attached bones, and subjected them to tensile testing until failure. The ligaments failed either through bone avulsion from the talus or midsubstance rupture. Tensile strength values ranged from 58 to 556 newtons, with an average strength of 206 newtons. This gives a very broad idea of the ATFL’s tensile strength and therefore the exact amount of force needed to injure the ATFL is not able to be obtained. However, it does give us an idea of the minimum amount of force required to tear the ATFL. In a study published by Kristianslund et al. (2011) it is stated that the injury threshold for an ATFL is between 130 and 180 ms. The unit “ms” is used to abbreviate Moment of Static, this describes the amount of torque produced by a static force. It must be noted that this information is taken from a case study on an individual handball player who is an “elite female team handball player (173 cm, 63.7 kg, 22 years)” (Kristianslund et al., 2011) , meaning that information may vary depending age, weight, gender, level of competition and the sport in question.  However, this does give us a relatively precise value for the amount of torque the ATFL can withstand before failing.

 
Response to standard initial management including NSAIDS, ice, compression and aggravating and easing factors 

A study published by Dahners et al. (1998) stated that “Administration of piroxicam on Days 1 to 6 postinjury resulted in a 42% increase in strength at Day 14 postinjury for the piroxicam-treated ligaments (P < 0.01) when compared with the placebo-treated controls.”, which may suggest that NSAID’s are useful tools to use during injury healing and rehabilitation. However, it must be noted that not only is this study 36 years old but it was conducted on Rat Medial Collateral Ligaments. This may make the information less relevant to ATFL sprains. NSAID’s are a reasonable option for management of sports medicine injuries unless bone healing is required (Chen and Dragoo, 2012). Ankle injuries can often be associated with avulsion fractures, this means that before NSAID’S are recommended thorough clinical assessment must be conducted (Taser et al., 2006). Despite the fact that the tissue healing process can be started by inflammation, NSAID’s anti-inflammatory effect may not hamper tissue healing because the growth factor pathway remains unaffected by NSAID’S (Chen and Dragoo, 2012). A meta-analysis published by Mason et al. (2004) found that topical NSAID’s were both safe and effective pain relief for acute conditions. The theory that resting an injury while tightly wrapping it with ice to speed up recovery is based on unsupported claims dating back over forty years. Extended rest following an injury to tendons, ligaments, or muscles is not the most effective way to promote tissue regeneration. On the contrary, literature supports the idea that moving as much as possible after an injury is beneficial. While ice application has been shown to delay recovery and even cause tissue damage, it may still be useful for pain reduction. There is insufficient evidence supporting the use of compression and elevation, as most studies yield inconclusive results. Given the available evidence, a rehabilitation approach for acute athletic injuries should focus on pain-free movement through a full range of motion as early as possible (Scioloia and Swartzendruber 2020).

 



Responses to clinical assessment
When performing a thorough clinical assessment, it is important to include as many of the valid and relevant modes of testing as possible, as well as using as many tests within each specific mode of testing as possible in order to gain the most accurate working diagnosis possible. A sport and exercise therapist should be capable of performing the following tests: active, passive and resisted ranges of motion, Manual Muscle Tests, Ligament Stress Tests, Special Tests and functional tests. Palpation and Observation are also important when assessing an injured individual as they can give an immediate idea of the general area of injury.

 When assessing a reported ankle sprain it is important to assess all the ROM at the ankle in order to not only gain an objective marker for progression, but also fully assess which structures have been affected. Active ROM (AROM) tests will indicate the integrity of the active structures within the joint (muscles and tendons) (Shultz, Houglum and Perrin, 2019), this means that AROM tests are more likely to be negative when a patient presents with symptoms of an ATFL injury and the described mechanism of injury is similar to that of an ATFL sprain. However, this isn’t always the case as these ranges of motion may cause the patient pain regardless. Passive Range of Motion (PROM) tests identify the integrity of passive structures in and around the joint such as ligaments (Shults, Houglam and Perrin, pg.22, 2019). This means that PROM would more likely be positive. The ranges of motion that are most likely to cause pain and have a lack of range are the ranges involved in the mechanism of injury, in this case these are plantar flexion and inversion according to (Renstrom and Lynch, 1998). 

Manual Muscle Tests (MMT’S) and Resisted Range of Motion Tests (RROM) assess strength, resistive ability of muscles and tendons, neuromuscular integrity of the tissues, and the level of pain for the contractile elements (Shults, Houglam and Perrin, pg.22, 2019). In an injury to the ATFL these tests may be slightly less likely to be positive however resistive ability of the muscles and tendons may be low due to ankle instability. “Chronic ankle instability (CAI) is the result of recurrent lateral ankle sprains that compromise the static stabilizers of the ankle joint.” (Sarcon et al., 2019). If the patient has sustained multiple lateral ankle sprains, then the instability this causes at the ankle may cause a positive inversion and plantar flexion RROM.  The Tibialis Anterior is the muscle responsible for inversion whilst the ankle is slightly plantar flexed (Shultz, Houglam and Perrin, pg.414, 2019), this is the position in which an ATFL sprain occurs, so a positive test may occur with somebody who has sustained an ATFL injury.

“A sprain is an injury to a ligament or a capsular structure” (Shultz and Houglam, 2019). Ligament Stress Tests stress are used to identify the injured structure or confirm the severity of the injury/condition. These tests if positive will either demonstrate an abnormal response or recreate the patient's symptoms (Shultz and Houglam, 2019). There various ligament stress and special tests used to identify injury to the ATFL, some of which include: the Anterior draw test, Squeeze test for syndesmotic separation and a modified Kleiger’s test for syndesmotic Separation. A positive anterior draw test would involve pain and laxity. This can also indicate a CFL sprain. Kleiger’s test for syndesmotic separation would be positive if there is pain over the distal Anterior Tibio-fibular joint. It would indicate a high ATFL sprain. The Squeeze test for Syndesmotic Separation would also be positive if it caused pain in the distal anterior tibio-fibular joint and would indicate a high ATFL sprain (Shultz Houglam and Perrin 2019).

Functional tests are useful for setting objective markers especially when assessing strength. Calf raises with the ankle may be a viable functional test as it takes the patient into the range of motion that was involved the mechanism for injury. Therefore, it is likely an accurate assessment when monitoring a patient's progression and return to activity as it is specific to the injury they sustained. Another functional test that could be used when assessing an ATFL in jury is the functional hop test. A paper published by Crinion, Ball and Agnone (2024) stated that “The functional hop test was found to be a helpful (albeit imperfect) tool for clinical decision-making following an ankle injury.”, this indicates that it is useful tool when paired with more specific testing such as ligament stress tests. 


Differential Diagnoses
“Ankle injuries may be associated with avulsion fractures at either the origin or the insertion of any of ankle ligament” (Taser, et al.,2006), this must be considered when theorizing a potential diagnosis.  Avulsion fractures impair the function and movement of the affected joint, this is why it is important to identify if one has occurred as a result of a lateral ankle sprain (Vannabouathong et al., 2018). If left untreated, they can result in deformity, nonunion, malunion, pain, and long-term disability. Furthermore, early radiographs will not always detect an avulsion fracture radiographs (Haraguchi et al., 2007). Due to the CFL and PTFL being situated in the lateral aspect of the ankle it may be wise to assume that they could be the effected structures. This is magnified by the fact that as previously stated, a positive anterior draw test indicates a sprain of the ATFL and CFL (Shultz, Houglam and Perrin). 

Importance of Referrals for surgical interventions or for imaging.
Imaging is not something that a Sport and Exercise Therapist is in any way trained to do and therefore referral for imaging must be considered in order to gain the best understanding of the injury at hand if necessary. It is important for a patient who has suffered a lateral ankle sprain to be sent for imaging such as a radiograph due to the aforementioned association between ankle injuries and avulsion fractures (Taser et al., 2006). Not to mention that the sooner any surgeries are performed then the sooner an individual can return to play. A study published by Van den Bekerom et al., 2012 states that “Treatment of grade II and III acute lateral ankle ligament injuries can proceed with individualized aggressive, non-operative measures.”. Meaning that unless a fracture is suspected referral is not as important with an ATFL sprain.
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