Haydn Mole
Football ATFL Injury with Advanced Rehab and Injury Prevention


Introduction

A short introduction to what causes an ATFL injury and how in football/soccer it is the most frequently injured in the sport. The ankle is competing with the knee to be one of the highest injuries in football, where Van den Bekerom et al (2013) states that the ATFL is the first or only ligament to be damaged in two-thirds of all injuries.
Where in football 59% of injuries were sustained through player contact, meanwhile goalkeepers experienced less, with a percentage of 79% injuries being sustained from non-contact.
The common mechanism of injury in ATFL has been stated by Van den Bekerom et al (2013) to be when the ankle is in inversion, with a planter-flexed foot, sometimes the injury can occur when the foot is externally rotated but the result of ATFL injuries is due to inversion. As the ligament is placed in a tight position which leaves it to be unstable and vulnerable, where it is stated that the ATFL ligament has an important part in helping to stabilise the ankle joint. 
Dabadghav (2020) states that the demands placed on the tissue in football are high, with athletes having to perform various movements, and directional changes, which places a high stress load on the ATFL and surrounding tissues. Dabadghav (2020) states the common mechanism of injury for ATFL is when the foot has been forced into planter flexion and inversion with excessive supination, with these movements the ankle is at a point of being unstable. According to Dabadghav (2020) the common mechanism mentioned for ATFL injury results in a minor grade 1 injury to a server grade 3 injury to the ATFL ligament. 


Strength and Power

When strengthening muscles around the ankle, the peroneal muscles have been mentioned a lot, as these muscles are important in the reduction of eversion strength which has been shown to be associated with reoccurrence in ATFL injuries. During the strength exercises, to progress to the next stage there needs to be no pain when doing strengthening exercises. 
The proximal muscles need to be involved in strengthening, this includes the trunk and hip, if there is a decrease in hip strength this can have an impact and increase the risk of lateral ankle sprains according to Halabchi and Hassabi (2020). 
In football the demand on lower extremity is high and increases the risk of injury. 
In an article by Young, Morris and Herda (2022) who further backs the importance of strengthening the surrounding structure and not just the ankle itself, the kinetic chain is aimed at strengthening the hips and knees, which can be strengthened with squats, lateral hip exercises, and plank exercises.
The gastrocnemius, soleus, tibialis anterior and posterior, peroneus longus and brevis are also muscles surrounding the ankle that need strengthening, these muscles help with instability and decrease the risk of reinjury according to Sieça (2023).
Proprioception is mentioned a lot by different articles with helping improve balance and neuromuscular control, by using a tilt board according to DiGiovanni et al (2004) which has been a common trend in equipment choice for balance exercises. 
To regain and improve strength, sport specific functional movements involving different directional changes including hoping and jumping can be added to rehab programs. Having athletes challenge themselves for distance on the healthy ankle compared to the rehabilitated ankle according to Chinn and Hertel (2010).
Other ways of being sport specific in using dynamic balance can have the athlete standing on one leg and having to volley a ball back to the thrower, which helps with postural control and stability. The need for static and dynamic balance helps with neuromuscular control (Feger and Hertel, 2014).   

Plyometrics and Speed

High-speed running is considered a prerequisite for successful performance in football, conditioned athletes need to be monitored due to different positions requiring different demands (Olivia-Lozano, 2020).  Training speed through acceleration is vital in football, having high speed demands in training helps replicate the demand needed during competition. Due to positions being different in football, sprint demand is different, with 90% maximum sprint speed ideally trained to help with prevention of injury and improve performance. Training deceleration helps with the change of direction at high speeds, but during this point of training it needs to be monitored and managed as the high impact braking puts stress on the lower musculoskeletal structures (McBurnie et al, 2022). 

There is a high demand of changing directions in football, this ability is an important part of physical fitness which requires cognitive perception, in the ability to perform effective and efficient agility moves in football. Testing agility to improve change of direction has been shown with common tests that measure the deceleration and reacceleration in a new direction, such as the t-test, and 505 test.  The 505 test is two, 5-yard markers either side of a timing gate, this incorporates straight line sprinting for 5 yards with rapid change of direction returning to the start line, continuing for 5-yards, and changing direction the opposite way back to the start where the test is completed. Using the two common agility tests, it has shown to have the ability in identifying athletes lack of ability during high speeds and change of direction but also improve sprint ability (Nimphuis et al, 2013). 
Plyometric training has become important in football, this allows an improvement in sprinting, jumping, and changing directions. Performing weighted medicine ball throws, body weighted jumps are examples that help improve the bridge between speed and strength (Hammami et al, 2020). 

Prevention

Proprioceptive training has been mentioned as an effective way in preventing reoccurrence of ankle injuries, with the means of using a balancing board. With this prevention training in place Zwipp (2023) states that the program of using a balance board is not only used for athletes in sports but for general aftercare in ligament tear and chronic instability.
Proprioceptive exercises have shown to reduce reinjury by up 80%, using unstable surfaces to help with balance and progressively increasing the difficulty. 10 minutes daily work, 5 days per week were created as a guideline according to Slimmon and Brukner, (2010).
Using an adapted warm up can be a method of prevention as the target is to reduce the risk of injury, by using the 11 FIFA warm up which focuses on core stability, eccentric training, proprioceptive training, dynamic stabilization and plyometrics which can all be helpful to prevent the risk of reinjury according to Dellal, Chamari and Owen (2013). 
There is controversy whether a laced up boot is beneficial for preventing injuries, although this intervention is best used in the acute phase to bring down inflammation in the short term (Van den Bekerom et al, 2013). Slimmon and Brukner, (2010) has stated that ankle taping is shown to be helpful in support, but mechanically the tape is reduced after a short period therefore cannot be an effective prevention method. 


Progression

Early rehabilitation phase involves increasing strength and range of motion and improving gait symmetry, allowing pain free weight bearing. Strengthening the ankle from non-weight bearing to weightbearing positions for the increase in tissue load, progressing plantarflexion active range of motion, to a seated heel rise into a standing heel raise. Proprioception and balance are included in this phase, with the target of safe balance exercises using destabilizing equipment. Gait training progresses from walking in a straight plane to walking with changes of direction. The progression to the next phase of rehabilitation is achieved when the athlete has static balance, the ability to walk and change directions pain free. (Pearce et al, 2016)
For the late rehabilitation phase, the athlete needs to demonstrate ankle strength of at least 90% of the uninjured side. The strengthening at this stage is advanced to unilateral, full weightbearing. Jogging should begin at slow speeds and progress to higher speeds and progress for longer distances. Functional testing can be used to determine if progression to the next stage, return to sport is achieved. Functional tests that can identify progression include single leg hop, vertical jump, six metre hop and stair hops. (Pearce et al, 2016) 
Pearce et al (2016) describes two parts of a rehabilitation program with the early and late stages, whereas Seica et al (2023) has 5 phases of progressing through ankle rehabilitation, the breakdown of the phases starts with phase 1 where protection and offload is started, with the goal to control pain and increase range of movement with gentle mobilisation exercises.  
Progression into phase 2 the athlete needs to be pain free, with the goal to recover voluntary control of ROM, and maintain tissue healing. Active and passive mobilisation with isometric strengthening progressing to concentric, the markers in this phase can include the ability to perform full squat or leg press at 50% total weight. 
Achieving this allows the progression to phase 3 where it is important for the athlete to tolerate loads on the injured ankle. In the third phase it is important to maintain cardiovascular status, muscular endurance, muscle strength, agility, balance, and proprioception. 
Phase 4 is a progressive to return to practice, markers include jump tests at 90% with a gradual increase in playing hours, the final stage for the athlete before progressing to usual practice. In the last phase it is important to maintain rehabilitation and educating the athlete with exercises so there is no reoccurrence of injury. 

Return to full practice

Returning to practice should be a continuous process of recovery and rehabilitation, with the previous mention of the 5 phases of recovery and rehabilitation by Seica et al, (2023) return to practice should be achieved when the athlete has strength, balance, agility, and proprioception. Gradually increasing playing hours during the return to practice phase with the increase of in game scenarios, this will help the athlete return with confidence and ready to return to competition.    

Return to play

The return to play criteria for atfl injuries need to be met before allowing the return, if there is no pain and swelling full participation can be accepted with progression of stress to the ligament without having caused harm. If the individual has achieved 80-90% of their strength preinjury, the progression to sports specific activities involving cutting and landing without any hesitation on the effected ankle caused from the injury, all this should be completed before returning to play with no pain or swelling after completing a session according to Dabadghav (2020). 
Protocols are put in place to help ensure athletes are progressing correctly and most importantly safely, without any limitations or risk of reinjury, other measures that can be used to aid return to play which involve measures of strength, balance, plyometrics and sport-specific movements according to Wei (2023). Test that can used to help with return to play have been stated by D’Hooghe, Cruz and Alkhelaifi, (2020) as being simple with the Star excursion balance test, the Y-balance test and the agility T test which can all be used throughout the rehabilitation process. Using these tests can help compare the injured to non-injured sides, measuring 90% strength of preinjury, although it needs to be mentioned that this form of rehabilitation needs to be researched further. 

 
Physiological demands

Physiological demands in team sports are very high and are equally at a high risk of injury due to the repetitiveness of high intensity movements which include jumping, cutting and contact with opposition players when fatigued according to Read et al (2016). For football teams the physiological demands are high-speed bouts, change of directions as well as physical contact according to Dellal, Chamari, and Owen (2013).
With individual sports the physiological demand is different, an individual athlete will need to maximise specific capacities, which are stated by Boullosa et al (2020) as being maximum oxygen consumption (VO2max), anaerobic threshold and endurance to be successful in competitions. While in team sports the demand is different, as team players do not need to maximise VO2max and muscle power, with the need for team sports players having to perform differently with technical skills, physical qualities, and the most important part of any winning team sports tactical behaviour. There is a significant difference in competition time, as an individual athletes’ competition is shorter, with a certain period in the seasons being selected. In team sports there is a restriction in time for workload before competitions, there is always a preseason and camp training before tournaments, therefore the peak difference in individual sports to team sports is different with individuals having two loading events with peaking and tapering, while in team sports there is no peaking. According to Boullosa et al (2020) the performance is a plateau level of physical and physiological changes that helps with technical and tactical performances over time. 

Conclusion

To conclude this review of ATFL injury in football and what is set in the advanced stages of rehabilitation with prevention. It needs to be noted that every individual is different, and not all athletes will progress at the same time, or with the same programme designed. The exercises that are looked at with prescriptions are strength and power, having to strengthen not just the injured ankle but the surrounding structures is key to helping the prevention of reinjury or further injury. Sprinting is an important part of any field and individual sport, by implementing agility tests, this can help improve sprinting and acceleration, if the athlete has no pain or swelling when completing it. Returning to play has been stated a few times that athletes need to have 80-90% preinjury strength before being allowed to progress. How to prevent injury and risk of reinjury, proprioception training has been mentioned as effective way in helping decrease the risk of reinjury. It needs to be noted that injuries cannot be 100% prevented, but managing the risk and educating the need to maintain rehabilitation is key in helping reduce the risks. When progressing through the stages of rehabilitation have shown the acute phases the need to apply early management is needed with applications such as a laced boot in helping with the decrease in swelling, in the final stage the athlete will need to have a full ROM, 80-90 precent of preinjury strength and a normal gait, with no pain and swelling for the progression to return to play. 
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