Return to Play and Injury Prevention for Hamstring Tear 

Introduction 
This essay will aim to evaluate the various aspects of the return to play stage of rehabilitation and injury prevention for a hamstring tear which is one of the most common injuries in sports.
Strength and Power based Training
During the return to play phase of rehab for all injuries it is important to have power and strength-based training prescriptions to make sure that the athlete and the tissue that is injured can safely return to sport working towards the performance they once had without the risk of a recurring injury. It is important to note that the athlete should only start this stage of rehabilitation when they have full range of motion in the hamstring. 
When at this stage of rehabilitation, the practitioner must look at strength and power exercises that are relevant to the sport that the patient plays as this can be extremely important to try and maximise recovery and ensure the player will be able to regain their full performance as discussed by Suchomel et al (2018). For a hamstring tear it is suggested that exercises such as single leg deadlifts and resistance band work are used as they can replicate the movements for the sport the individual plays. For example, if the patient was a forward s player in rugby, then incorporating resistance band leg curls could be beneficial as it replicates the stain the muscle would be under when they are in a scrum or ruck scenario. It's also important that both concentric and eccentric exercises are incorporated in this stage of rehab, this could be through a Nordic hamstring curl which once again can help emulate sport specific movements therefore helping the muscle to be strong under the pressures that it will be placed under during their sporting games. 
As strength improves in the muscle which will be evaluated and monitored throughout the rehabilitation it is important to then make sure the power aspects of training are integrated into the rehab plan, this is supported by Buckthorpe (2019). Power can be introduced using plyometric training such as box jumps which can again be used to replicate the movements in each specific sport, in this case rugby, with box jumps improving power and strength in the lower body which is a necessary for scrummaging, rucking and fast movement turns as the player moves around the pitch. To further increase the benefit of these exercises they can be more linked to the needs of specific sports and further pinpointed and decided upon for each player position such as a forward in rugby. This could entail a more detailed programme where the therapist introduces box jumps with the therapist wrapping a resistance band around the player aiming to replicate the resistance the player would experience in a game. Power and plyometrics such as these box jump exercises also can help prevent recurring or further injury by aiming to make sure all the surrounding muscles of the hamstring such as the quads will be also be targeted as they will need to be reintroduced to game fitness and situations because of the lack of use of them due to injury in the hamstring. 
To further reduce the likelihood of re-injuring the tissue it is important to keep detailed and accurate records of the strength in the injured limb compared to the non-injured limb and to only progress to further and more demanding exercises when there is an equal or 90% strength comparison of each limb, this can be recorded by doing single leg squats and observing how the injured limb deals with the increased load. If the player is showing no improvement in the injured limb, then the rehabilitation plan would have to revert to the prior stage and look to slowly improve the muscle until it is at the correct strength before again moving forward to the rehabilitation stage of strength and power-based training. 
Return to Running
During the return to running and sprinting phase of rehabilitation after a hamstring tear the strength and power-based training is critical to ensure that the athletes can sprint strongly and safely, this phase should only be focused on once the athlete has full range of motion in both the injured and non-injured limb and can perform all the basic movement such as walking and jogging without any pain this is shown and supported by Heiderscheit et al (2010).
Firstly, in the return to running phase and before the athlete begins to start the accelerations phase, there should be a focus on the health and strength of all the muscle groups that surround the hamstring such as the quads and calf muscles. This can be achieved by following the prescribed exercises mentioned in the strength and power section of the rehabilitation programme (i.e. single dead lifts, resistant band work, box jumps). Once sufficient strength is achieved in the damaged limb, it is advised that the power-based training continues alongside the return to running phase of the rehabilitation programme because when building up to sprinting an athlete’s power and strength is extremely important for multiple reasons such as reducing the risk of re-injury.  
If all the aims and targets for strength and met in both limbs during the strength and power phase of the plan, then the athlete can progress onto the sprint phase. Sprint specific drills will be incorporated into the rehab plan. This will start with acceleration drills where the athlete will be asked to sprint at 60-70% for a short distance of around 20 meters. In this early stage the athlete will be given a longer time and distance for deceleration to reduce the chance of sudden changes of speed which will help prevent re-injuries, progress will be monitored by the practitioner who will decide on next steps and the athlete will also share when they feel comfortable and ready to start the sprint phases. The progression towards full pace sprinting will increase depending on the results that the athletes show as the plan progresses and percentages will only increase if they have no pain while running and if the other aspects of the rehabilitation plan are progressing as well, which could be the power and strength aspects. This supported by Edouard et al (2022). Deceleration will be focused on after the acceleration phase is completed, this is because a lot of hamstring injuries occur in the triple flexion phase of running and when slowing down after a sharp increase of speed. This can be achieved by limited the distance for the deceleration phase of running once the athlete reaches their top speed, for example in the first session they will have a 25 meter distance to slow down and this can be decreased 5 – 10 meters a week to slowing increase the load on the hamstring while being able to observe the effects of the sprint training is having on the recovery muscle.
Agility training is also important when looking to improve the sprinting for an athlete returning after a hamstring tear. Adding agility drills can help to improve co-ordination and responsiveness for the athlete which helps for returning to their sport as it introduces more movements that are involved in sport. When starting agility drills it's important to increase difficulty as the athlete’s injury improves, this can be done by starting with a ‘s-bend circuit’ to ensure there are no sharp turns and this can be done on multiple distances depending on what stage of the rehab plan they are on. In the early stage of sprinting, there will be a larger circuit to make sure there is enough room for deceleration to avoid extensive load on the hamstring. When the athlete moves on the circuits will change to be more challenging this is done by introducing ‘Y-circuits’ which bring in quicker changes of direction and then finishing with ‘Z-circuits’ which will have the most sharp bends and as progress and improvements continue the length of each drill will differ with each stage - shortening the circuit will increase the load on the hamstring and surrounding muscles and structures (Rudisill et al 2021).
Fall and Landing Training
Falling and landing is a vital part of rehab for all injuries and all sports that an athlete may compete in. Depending on the sport and the injury the rehabilitation may change, for a hamstring injury on a rugby player the fall and landing will be extremely important as rugby is a physical sport where the player will be repeatedly on the floor after an impact from tackling throughout most plays of the game. This is researched by Obzanski et al (2024) who highlighted the importance of fall and landing training in sports that include heavy impacts. 
Before starting falling and landing training elements of the rehab programme it is important to ensure that the athlete is strong enough in the all the muscles that will be needed to ensure they will be safe while completing this phase of rehab. Introducing exercises that engage the core will be recommended for this stage and this can be targeted by adding exercises such as bridges, planks and exercises that involve an uneven surface to introduce an instability aspect of training, this will help core strengthen and proprioception, elements of which will have also been targeted in the early stages of rehab to help strength and reduce injury when training to fall and take impact.
Once the athletes show they are ready to start the falling and landing phase they will begin the early stage of this phase. This phase will start by aiming to put minimal pressure on the body aiming to slowly bring the athlete back to contact. To start they will be on their knees with a matt next to them and they will slowly fall onto the pad, so they get used to the movement of falling again. This will be progressed by falling from a standing position with the next step being bringing the athlete back to a pitch/playing surface and going over these stages again - falling from their knee but onto grass instead of a pad then falling from standing position onto grass. This can then be moved into a sport specific exercise like rugby, where for a rugby player they will be asked to tackle a pad while on their knees and fall to the side so that they get used to a contact fall instead of a free fall, this exercise will be progressed the same as the free fall but then advanced to a one on one tackle with another player so that the player and the recovering muscle can get used to the sport’s physicality. All the while still monitoring their rehab noting if they feel any pain or show any signs of regression, should any signs be observed by the therapist or shared by the athlete then the exercise schedule will go back a stage until they are ready to move forward again.
Using the fall and landing stage as well as rehabilitating the player by using plyometric training in the early stage by using box jumps (starting on the box and jumping off) can help the body get used to absorbing force while landing either from a jump or a tackle. This progression of getting the body to absorb force can be specifically helpful for hamstring tears as the injured muscle will develop strength throughout the stages of this movement and increases in load on it. 
Return to play criteria
The return to play phase of rehabilitation is extremely important to ensure that the athlete and the recovered hamstring will be safe and reduce the chance of re-injury when they start to play sport again. 
Firstly, to be considered ready to return to play the athlete should have no pain in the hamstring while performing the basic movements especially in movements that are associated with their sport. This is to make sure that the hamstring is ready to be put under a larger load and can sustain the physicality of the game; while maintaining its safety and reducing the chance of re-injury. 
If the athlete is pain free, then they will move onto the strength and power phase that aims to start bringing the athlete back into some sport specific exercises and movements such as functional tests such as squats. This phase will use plyometric training and exercises that range from jumping from one foot to two feet and then box jumping, with the most advanced exercises being jumps with the therapist pushing them in the air so they are used to contact when landing and putting load on the hamstring. All these exercises will be assessed and monitored through the rehab plan to ensure the athlete is progressing and if they are not, they will go back to the prior stage to keep the hamstring safe and not re-injuring the tissue (Delvaux et al 2014).
When deemed fit the athlete will be moved onto neuromuscular control, this phase focuses on dynamic movements to try and emulate the sports specific movements that the athlete plays in. This is achieved by introducing agility drills and proprioceptive exercises, relating this to rugby would be using drills involving rugby balls and scenarios from rugby to make sure the hamstring is ready to be put under the strain that is needed to regain the performance that the athlete had before injury. This will be monitored by the next step which is functional testing. Specific sport related tests will be introduced so that the athletes can handle all the demands that the sport requests, this stage will be assessed throughout by the therapist to make sure that the athlete’s strength and recovery is progressing towards full fitness (Hickey et al 2017).
Psychological readiness is also an important part of rehabilitation. This stage focuses on how confident the athlete feels performing exercises on the injured hamstring. This is important because if the athlete plays without full confidence in the hamstring it may lead to re-injury because they are not going into a contact situation with 100% effort. This can be rehabilitated by sending the player to a sport psychologist while completing the rest of the rehab plan aiming to improve the mental aspects of rehab and performance (Crossman 1997).
The final phase of the return to play criteria is the progressive return to sport specific training. This phase aims to slowly introduce more and more aspects of the sport the athlete played to get them, and the injured hamstring used to the physiological demands of competing in the sport again. This will start with non-contact drill then moving onto using tackle pads and other forms of replicated contact without too much force being put on the injured player and finally they will work into performing full contact with other players but with the rest of the team being told to lightly bring the player back into sport, this can be achieved by giving the athlete a colour bib that indicates to the rest of the team that they are returning form injury and should not be tackled with full power and contact which can be a great way to get the athlete back involved with the team without compromising the hamstring too much (Van der Horst et al 2017).
Conclusion
By following the step-by-step phases of the rehabiliatation plan and monitoring the progress then the hamstring can recover allowing the player to return to play. However, throughout the rehabilitation phases the player must be open and honest about any pain or difficulties they are experiencing, this will allow the therapist to be able to tailor the rehabilitation at the right speed for recovery. The player must also be willing to take a step back within the phases of recovery should the therapist advise this as failure to follow the advice of the therapist could greatly hinder recovery.
Bibliography
Buckthorpe, M. (2019). Optimising the Late-Stage Rehabilitation and Return-to-Sport Training and Testing Process After ACL Reconstruction. Sports Medicine, 49(7), pp.1043–1058.
Crossman, J. (1997). Psychological Rehabilitation from Sports Injuries. Sports Medicine, [online] 23(5), pp.333–339. doi:https://doi.org/10.2165/00007256-199723050-00005.
Delvaux, F., Rochcongar, P., Olivier Bruyère, Guillaume Bourlet, Daniel, C., Diverse, P., Jean-Yves Reginster and Jean-Louis Croisier (2014). Return-To-Play Criteria after Hamstring Injury: Actual Medicine Practice in Professional Soccer Teams. Journal of Sports Science & Medicine, [online] 13(3), p.721. Available at: https://pmc.ncbi.nlm.nih.gov/articles/PMC4126316/.
Edouard, P., Pollock, N., Guex, K., Kelly, S., Prince, C., Navarro, L., Branco, P., Depiesse, F., Gremeaux, V. and Hollander, K. (2022). Hamstring Muscle Injuries and Hamstring Specific Training in Elite Athletics (Track and Field) Athletes. International Journal of Environmental Research and Public Health, 19(17), p.10992. doi:https://doi.org/10.3390/ijerph191710992.
Heiderscheit, B.C., Sherry, M.A., Silder, A., Chumanov, E.S. and Thelen, D.G. (2010). Hamstring Strain Injuries: Recommendations for Diagnosis, Rehabilitation, and Injury Prevention. Journal of Orthopaedic & Sports Physical Therapy, [online] 40(2), pp.67–81. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2867336/.
Hickey, J.T., Timmins, R.G., Maniar, N., Williams, M.D. and Opar, D.A. (2017). Criteria for Progressing Rehabilitation and Determining Return-to-Play Clearance Following Hamstring Strain Injury: A Systematic Review. Sports medicine (Auckland, N.Z.), [online] 47(7), pp.1375–1387. doi:https://doi.org/10.1007/s40279-016-0667-x.
Obzanski, K. (2024). HIGH IMPACT LANDINGS AND THEIR IMPACT ON THE KNEE JOINT IN EXTREME BOARD SPORTS: ACL REHAB, RETURN TO SPORT, FUTURE MAINTENANCE AND RISKS. Theseus.fi. [online] doi:http://www.theseus.fi/handle/10024/865417.
Rudisill, S.S., Kucharik, M.P., Varady, N.H. and Martin, S.D. (2021). Evidence-Based Management and Factors Associated With Return to Play After Acute Hamstring Injury in Athletes: A Systematic Review. Orthopaedic Journal of Sports Medicine, 9(11), p.232596712110538. doi:https://doi.org/10.1177/23259671211053833.
Suchomel, T.J., Nimphius, S., Bellon, C.R. and Stone, M.H. (2018). The Importance of Muscular Strength: Training Considerations. Sports Medicine, [online] 48(4), pp.765–785. Available at: https://pubmed.ncbi.nlm.nih.gov/29372481/.
van der Horst, N., Backx, F., Goedhart, E.A. and Huisstede, B.M. (2017). Return to play after hamstring injuries in football (soccer): a worldwide Delphi procedure regarding definition, medical criteria and decision-making. British Journal of Sports Medicine, [online] 51(22), pp.1583–1591. doi:https://doi.org/10.1136/bjsports-2016-097206.


  



