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, as the ankle is competing with the knee to be one of the highest injuries. It is stated by Van den Bekerom et al (2013) that the ATFL is the first or only ligament to be damaged in two-thirds of all injuries. With the importance of the ATFL ligament in helping stabilise the ankle joint, in soccer majority of injuries were sustained through player contact with 59%, meanwhile goalkeepers having a less percentage of 79% but do sustain injuries 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 are due to inversion, as the ligament is placed in a tight position which leaves it to be unstable and vulnerable. 

Strength and power
Rehabilitation prescriptions for strength exercises are recommended for the targeting of weak muscles surrounding the ankle after injury. The peroneal muscles are mentioned to target, as these muscles are important, as the reduction of eversion strength has been shown to be associated with reoccurrence in injury. During the exercises of strength, the next stage for progression is determined by the athlete’s pain. With that being said the proximal muscles need to be involved, such as the trunk and hip, due to low hip strength having an increased risk of lateral ankle sprains according to Halabchi and Hassabi (2020).
In another article by Young, Morris and Herda (2022) who further backs the importance of strengthening the surrounding structure and not just the ankle itself, with the kinetic chain having to be strengthen the hips and knees with squats, lateral hip exercises, and planks.
The gastrocnemius, soleus, tibialis anterior and posterior, peroneus longus and brevis are also the surrounding muscles. Strengthening these areas help with instability and decreasing the risk of reinjury according to Sieça (2023). Proprioception is mentioned a lot by different articles with helping improve balance and neuromuscular control, using a tilt board according to DiGiovanni et al (2004) which has been a common trend in equipment choice for balance exercises. 
With the athlete regaining and improving strength, functional movements involving different directional movements with hoping and jumping are added, with a prescription of ten repetitions, having the athlete challenge themselves for distance on the uninjured ankle against the injured rehabilitated ankle, these exercises can be used for jumping and when involving more dynamic turns according to Chinn and Hertel (2010). The only prescription that could be found was a generic 3 times a week session with a time of 15-30 minutes, as each person is different and not all prescriptions are suitable for everyone.

Return to sprinting
Alongside training strength, the need for speed and sprinting in sport is one of the most important aspects, the time to train for agility is determined if the individual has progressed positivity with other aspects of the rehabilitation. According to Clanton et al (2012) agility is essential in team and field sports, the selection of agility tests is determined by what position or sport the individual participates in, for example a goalkeeper who does not move that often, will not have the same agility outcome as a winger, the t-test is a good agility test as this tests different planes involving speed and change of direction. 

Plyometric exercises 
When doing plyometric exercises, it is stated by Cankurtaran (2018) to do one plyometric exercise with ten repetitions and then progress to three or more plyometric exercises, this is recommended to do on a different day from strength exercises to avoid overuse. Exercise on sand has been a common trend in training plyometrics as the risk of reinjury is lower, the use of sand training has helped with improving sprinting, jumping and muscle soreness according to Dellal, Chamari and Owen (2013), with jumping and sprinting very much involved in a football game. The use of sand needs to be stated that there are no studies in which this is a prevention method for risk of injury. Rehabilitation plans that include plyometrics are beneficial as this helps in a reducing the risk of ankle instability which can cause further injury. Further benefits of using plyometrics exercises are to enhance neuromuscular, neuro-motor, and sensory motor systems, as well as improving balance according to (Muralisankar, Aarthi and Abinaya).

Retrain fall and landing
With any ankle injury there is always an apprehension on the injured athletes mind, when preforming activities in specific sports such as jumping and landing. There has been an intervention that has been created with success to help retrain the landing and falling skills in injured athletes who participate in football. According to Scase et al (2006) a session which involves skills such as prone fall, backwards fall, left and right sideways rolls, two foot landing and back shoulder roll have been used to teach falling and recovery skills. The intervention has been in place to help avoid bad landing techniques which can then create the risk of injury or reinjury to the ankle.



Return to play and risk of reinjury
The return to play criteria for athletes coming back from injury 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 can progress, 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 involve measures of strength, balance, plyometrics and sport-specific movements according to Wei (2023)
A prevention can be put in place to help avoid reinjury, by bracing and taping this helps reduce the risk of reinjury by means of stopping extreme range of movements as well as reducing abnormal movements off the ankle. According to Dabadghav (2020) a technique of taping by means of basket weave with a stirrup and heel lock has a mechanical effect which decreases the movement of inversion and plantar flexion.  Safran et al (1999) states an individual should be able to complete activities that are required in the specific sport which the athlete participates in, these exercises involve having the athlete complete running, jumping, cutting, and sprinting with the many articles emphasising there should no pain or swelling after completion. 
There are steps that can be taken to help injured athletes while returning to play, with five phases according to Seiça (2023) with phases three to five being the most relevant, phase three involves cardiovascular status, muscular endurance, muscle strength, agility, and proprioception.  Phase four involves the progressive return to play in practice and phase five having the athlete fully fit to play. 

How to prevent injury
There is no intervention that can one hundred percent prevent an injury from happening or reoccurring, there are some interventions that can be used to help previous injuries in the ankle. By placing the ankle in a semi rigid or laced up boot this is beneficial for the ankle in preventing recurring injuries. There is doubt with taping the ankle, if this method has any benefit in preventing reoccurrence of injury according to van den Bekerom (2013). 
In a separate article by Chen et al (2023) who states prevention is a challenge, and what can be done to help with prevention is the means of having safety measures in place when preforming strenuous activities or exercises. This can be done by wearing appropriate footwear, encourage daily activity and physical exercise, with this management the aim of a secondary injury can be limited.
Proprioceptive training has been mentioned as effective 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.  
Using an adapted warm up this can be a method of prevention as its 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 risk of reinjury according to Dellal, Chamari and Owen (2013).

Progressing through stages 
The progress through the stages of rehabilitation in ATFL injuries are stated to focus on restoring ROM, strength, balance, and gait patterns. In the acute phase reducing the pain and swelling are the first stages, with the common prescription of RICE (rest, ice, compress and elevate) although other prevention methods include PRICE (protection, rest, ice, compression, and elevation) by Tomàs and Visco (2022). Rest is issued to help with stress on the injury, with rest the aim is to reduce blood flow to the injury and metabolic demands of the injury. Ice is used by means of cryotherapy if the athlete has access to one, or the conventional ice pack will be used from first time of injury, the application causes vasoconstriction, which decreases blood flow and swelling. Compression and elevation can be used together, with the aim to prevent swelling and immobilises the injury which prevents further damage, and this allows healing according to Anderson et al (2014). The next stage is to improve range of motion with guidelines stating range of motion should return after two weeks if the exercises are completed, with exercises involving passive and active movements, where the athlete draws the letters of the alphabet using the foot. With the advance stage this involves the return to play, the athlete needs to be able to complete full ROM, 80-90 precent of preinjury strength and a normal gait to be able to preform sports specific return to play training, with no pain and swelling after completing a full practice session according to Anderson et al (2014).  

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. 

Demands placed on tissue
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. The common 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, grade one, two, and three injuries are caused by this according to Dabadghav (2020). As for the demands placed on the ankle in the return to play stage, the workload will increase, by adding an increase stress load on the ligament, allowing the injured ligament to get stronger, with the aim to prevent further injury, or put the athlete at risk of reinjury.  

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, 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 are the same, with tape and bracing of the ankle to be the preferred outcome in helping prevent reinjury. It needs to be noted that there are no 100% chances of preventing an injury. The progressing through the stages of rehabilitation have shown the acute phases with applications such as RICE and PRICE, 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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