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Rehabilitation


Introduction
This study examines late to predischarge for rehabilitating a shoulder injury in rugby, critically evaluating the evidence for a shoulder injury and the return to play criteria and injury reduction strategies. The shoulder injury examined, was a supraspinatus tear, which is common in the sport of rugby. The supraspinatus muscle is a muscle that makes up part of the rotator cuff; supraspinatus, infraspinatus, teres minor and subscapularis make up the rotator cuff. The supraspinatus is the most injured muscle within the rotator cuff because of where the muscle is (Yeap, Robinson and Grainger, 2024). Shoulder injuries are the most common injury in the sport of rugby and are often an issue because of the nature of the game, as the shoulder is used frequently for tackling and handing people off (Stokes et al., 2020). The following points are discussed in this study: return to sprinting, falling and landing retraining, models of sports injury prevention, prerequisites to progressing through rehabilitation stages, the demands placed on the tissue, strength, hypertrophy, and power-based prescriptions, when to prescribe acceleration, deceleration, change of direction, plyometrics and speed. 

Physiological demands of rugby
Rugby is a physically demanding sport that requires a broad range of physiological skills from each player. Players must be aerobically fit to keep up with the game in play through an 80-minute match which involves scrummaging, tackles and continuous running. Having cardiovascular fitness helps sustain the level of performance during a physically arduous game, which proves rugby requires a high level of cardiovascular endurance. Strength is vital for rucking, scrummaging and tackling, whilst power is crucial for explosive movements like jumping for lineouts, sprinting and driving through tackles. Having upper body strength is important but so is the lower body for activities such as scrummaging. In the modern game players must be quick and agile, to change direction quickly, it is also very important to have good balance and proprioception, so when making a play the player can make a quick pass being fully aware of his or her surroundings whilst being under pressure. Rugby is a difficult sport to play as it is physically demanding and a high contact sport, so recovery and rest is important, giving time for muscles to rest and repair, which is vital for peak performance in sport (Glassbrook et al., 2019). 

Screening and injury reduction strategies
Ensuring the safety of the player and reducing the risk of a supraspinatus tear in rugby involves complete screening and injury reduction strategies. The first part of the screening is identifying pre-existing conditions or weakness in the shoulder by taking players through range of motion assessment, manual muscle testing and imaging if needed. Keeping a log of shoulder health throughout the season is crucial, so that signs of any issues can be seen early in the season, therefore implementing periodic checks and wearing of technology that tracks fitness levels is important to detect abnormalities (Lockie et al., 2019). The identification of players who have a history of shoulder injuries is also necessary as these players will be at higher risk. Reviewing medical records can help the therapist in understanding the history of the players’ issues, and conducting interviews with the players is another effective way of understanding the medical history of the players. The therapist will ensure that the strength and conditioning (S & C) coach takes players through a program, using resistance bands to strengthen the rotator cuff. Utilising wall push ups and planks can also benefit the shoulder and build overall strength, while utilising scapular retraction drills can improve scapula stability. To improve flexibility and mobility a player could be taken through specific exercises such as wall slides, and dynamic exercises, such as arm swings and shoulder circles, cable external and internal rotation, lateral raises with light weights and reverse dumbbell flies, working all three of the deltoids for balanced development and stability, such as shoulder press, lateral raises and rear delt flies will all help in reducing the chance of reinjury (Murray and Howitt, 2019). 
The coach’s role in this is to ensure that the players are tackling correctly and scrummaging with the correct technique. Coaches could carry out regular training sessions focused on educating players on not standing still for too long, which increases the likelihood of being tackled, and teach effective techniques in tackling and scrummaging. The coach can show the players using video analysis on where they went wrong in previous games, the coach can also benefit the team by listening to what the therapist advises (Daly et al., 2022). 
Therapists can also educate the players to not wait until injury or pain gets worse before booking in to clinic, and foster an environment of better communication, where players will approach the medical staff when they are carrying a knock or slight injury to ensure the injury doesn’t get worse. To prevent future injuries, the players could also wear shoulder pads and other padding around the shoulders (Hughes, Carré and Driscoll, 2021). Using the methods of screening and injury reduction techniques will minimise and reduce risk of injury to the shoulder area (Attwood et al., 2019). 
Return to play and risk of reinjury 
Return to play in the sport of rugby would need to be gradual, following a structured protocol, involving a phased approach, starting with lighter activities and then gradually increasing to more demanding activities. Club doctors, and therapists should give clearance for return to play after reassessing a player. Through a rehabilitation program flexibility, strength and proprioception are important to consider, during the return to play phase, strapping and taping can help the player in training sessions, using products like Hypafix for the shoulder and kinesiology taping can further support the shoulder and add stability (Angelopoulos et al., 2021). The risk of reinjuring the shoulder in rugby is very high as rugby is a shoulder dominant sport, with the tackle being the main mechanism for shoulder injury, accounting for 63% of the injuries in rugby, therefore, tackling correctly can reduce the risk of reinjury, and this is where the coach benefits the player in reducing the risk of injury. Another way the coach can reduce risk of injury is by listening to the medical staff on when to play the player and when not to play the player (Hughes, Carré and Driscoll, 2021).

Progressing through the rehabilitation stages
Prerequisites for progressing through stages in the tissue healing are the therapist being able to passively move the athlete’s shoulder with a range of motion of 66 – 75% of the normal function of the opposite shoulder, and the athlete having minimal pain. Therapists can also utilise manual muscle tests to test the kinetic chain function, which in practice means the therapist can check if muscles are firing in the correct sequence (Telles et al., 2021). Exercises the therapist could take athlete through are an exercise known as the soldier external rotation, face pull to overhead press, pulling of resistance band on tension and writing the alphabet, shoulder external rotational walk out with shoulder and elbow at 90 degrees and internal rotation with shoulder and elbow at 90 degrees making quick, sudden movements back and forth (Patel et al., 2022).
Rehabilitation at a rugby club involves physiotherapists, S & C coaches, sports scientists and the club doctors, and the aim in rehab is to restore the full fitness of the player. One of the first things at each stage is to reduce the pain being experienced by the player, improving muscle strength and range of movement, restoring proprioception and balance, ensuring the player’s fitness does not reduce so using cardio such as a spin bike is beneficial to keep fitness, introduce sport specific training at the later stages such as late rehab and return to play and in the return to play phase the player can be involved in contact drills followed by full contact (Cools et al., 2021). Using baseline results from pre-season is important, because if the player reaches pre-injury levels, then they are closer to match fitness (Sinclair, Edmundson and Bentley, 2022). Clubs should keep a record of all the players’ injuries so the medical team are aware of previous injuries, which is very helpful for knowing the players’ weaknesses or why they may be presenting with certain issues (Brown et al., 2019). 

For late to predischarge rehabilitation the player could go onto their knees and grapple with another player or person carrying out the rehabilitation (therapist or S & C coach). The grapple could be an isometric hold so that the player is not at risk, and then the player can lie on their back and the therapist can go on top and grapple in this position. For throwing, the player can be in a seated position on the floor and the therapist can throw a medicine ball, which the player can catch whilst falling back onto one side, catching with the injured side (Horsley, 2019). In the early stage the therapist is concerned about increasing the range of motion, reducing the pain, and keeping the whole body strong, which means not just focusing on the problem area, but for the player to progress through to the next stage, the player needs to have a reduction in pain (Yuniana et al., 2022). For the intermediate phase, the therapist focuses on strengthening muscles with compound movements and utilises resistance machines and bands. The therapist may also use an exercise bike for the player to help with endurance, and the player can also be taken through sport specific movement and proprioceptive exercises (Draovitch et al., 2024). To move on to the next stage the player would need to perform compound lifts with full range of motion and correct technique, and in the later stages the player can use rehabilitation exercises such as falling and landing, starting on their knees and working toward falling from standing in the return to play phase, and in the later stage the player can throw a rugby ball back and forth with the therapist walking up and down the field (Thornhill and Beggs, 2020). To progress through the late stage of rehab the player will then need to perform at a close to pre-injury level and have full range of motion in the shoulder, particularly, first 40 degrees in abduction of the shoulder as this is the action of the supraspinatus (Edwards et al., 2021). In the return to play, the player needs to be confident from a psychological perspective to return, and the player also needs to have confidence in the sport specific movements such as rucking, scrummaging and tackling, furthermore, it is recommended that the player start with a lower intensity of weight training, at around 5-10% of the non-injured side and gradually increase the weight (Vetter et al., 2023). In a shoulder injury the player must refrain from using any exercises that require the shoulder to be over 90 degrees or any overhead movements such as swimming (Lewis, Lowton-Smith and North, 2024).  Lewis, Lowton-Smith and North (2024), in their book, ‘management of shoulder injuries’ suggest that sports therapists are crucial in the assessing and management of injuries, so having a sports therapist at the club is important in diagnosing and treatment of the injuries sustained at the club.  In the return to play phase the therapist is looking for normal clinical presentation, normal shoulder arthrokinematics, normal kinetic chain integration, and progressing onto progression exercises, however, these decisions must be decided as a team, including the sports therapist and doctor, considering preinjury levels in ROM, strength and stability. Furthermore, the athlete must meet the targets of the therapist with strength and power in exercises given, therefore the athlete must be analysed going forward into the season (Daly et al., 2022).  


Strength, hypertrophy and power-based prescriptions
Strength
Protecting the injured tissue is important to help reduce pain when taking a player through the strengthening of the injured limb and non-injured limb, and managing the inflammation is also important when rehabbing, therefore, applying ice after training may help recovery (Kwiecien, Susan and McHugh, 2021). To improve the strength and stability of the shoulder in later stages of rehabilitation the therapist would need to utilise moderate weights and increasing repetitions, focusing on abduction exercises to help rehabilitate the supraspinatus tissue, cable external and internal rotation, lateral raises with light weights and reverse dumbbell flies, working all three of the deltoids for balanced development and stability, such as shoulder press, lateral raises and rear delt flies (Sakaki et al., 2022). Things to avoid during strength training would be triceps dips because of the position and stress on the shoulder in this position. Heavy overhead lifts and upright rows because this can cause shoulder impingement, and snatch cleans and overhead kettlebells also increase the risk of reinjury (Lewis, Lowton-Smith and North, 2024). The optimal amount of sets to achieve hypertrophy is 8-12 repetitions per set, the rep amount maximises tension on the muscle fibres, which achieves hypertrophy, this also creates significant metabolic stress, understanding the player and how much he or she is able to lift is also important in how much the therapist prescribes to the player  (Baz-Valle,Fontes-Villalba, and Santos-Concejero, 2021). 

Power training
The next step in the rehabilitation process is power training, also known as plyometrics. The trainer will give explosive movements for the athlete to carry out with lows reps and light weights, using a medicine ball and having the player on his or her knees with the player catching ball and falling back, and then returning the ball to the trainer by throwing it back to him or her. These exercises aim to increase multiplane neuromuscular control, increasing muscular power and endurance and illustrating correct technique (Wang et al., 2023).  


Utilising plyometrics and potentiation
Plyometric exercises the athlete could use to improve power are going from a double leg to a single leg when jumping, using a triple hop, box jumping, fast hill walking, using the triple hop to slow bounce back. A week long plan of Plyometric rehab may benefit the athlete, for example; Monday – low intensity plyometric and high intensity resistance training, Tuesday – high intensity plyometric and high intensity resistance training, Wednesday - would then be a day off, Thursday – high intensity plyometric and low intensity resistance training and finally on the Friday low intensity plyometric training and high intensity resistance training (Harat et al., 2020). This could be repeated as necessary. An additional technique would be to use potentiation to improve the player’s stretch reflex for example by pushing the player when they are not expecting it and on one leg, and progressing to do this with the player’s eyes closed.
  

Conclusion 

In conclusion, ensuring there is an accurate diagnosis from the therapist is important so that the injury is cared for correctly. Reduction in pain is important when rehabbing an athlete, and achievement of 90 degrees of abduction and glenohumeral joint rotation is also important but should only be attempted after significant improvements in pain. However, achieving 90 degrees of abduction immediately should not be attempted with a rotator cuff issue (Mahmood, Mohammed and Kadhim, 2023). 

Scapula stabilisation is vital for shoulder health, the therapist will concentrate on improving strength at the rhomboids, serratus anterior, serratus posterior, and a lengthening of the levator scapulae, as this improves scapula stability. Incorporating closed chain exercises is also beneficial for the shoulder along with plyometric, explosive exercises such as throwing a medicine ball also benefits (Polat, Bayramlar and Turhan et al., 2023). Aerobic exercise can also be used to maintain players’ fitness such as using an exercise bike, getting the player to sit on an exercise ball to improve core strength and proprioception, or using rotational movements so that they are strengthened in a movement like throwing a rugby ball. For return to play, the therapist may introduce grappling, gripping the player with arms around player and jostling back and forth, taking a tackle on knees, making a tackle on knees, clearing out of a ruck exercises that simulates this action, simulation of driving into a maul, simulation of hand offs such as pushing away a tackle pad, jump drill to simulate a line out and scrum engagement with pads at the late return to play stage of rehabilitation (Calleja-González et al., 2019). Finally, it is essential to only allow shoulder overhead exercises once the shoulder is stable (Rogowski et al., 2024). 
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