Introduction
The rotator cuff is made up by four tendons known as the SITS muscles, those being the supraspinatus, infraspinatus, teres minor, and subscapularis. The muscles and tendons stabilise the shoulder joint to avoid dislocation by assisting the bone discrepancy between the humeral head and the glenoid (Llopis, Perez, Cerezal, 2021). A rotator cuff tear is one of the most common injuries in the shoulder as the coordinated sequence of motion between the lower and upper extremities and trunk place extreme loads on the bones and soft tissue on the shoulder girdle to perform an overhead throw (Andrews, Elbayar, Jordan, 2021). This assignment will investigate rotator cuff tears in more detail by covering potential mechanisms, clinical outcomes, differential diagnosis, etc. 

Main body 
[bookmark: _Int_e6X4oIse]After doing research, generally the mechanism behind this injury involves trauma or overuse and can differ from a specific type of fall to a specific type of sport. Athletes that participate in sport such as tennis, basketball, etc, where overhead motions such as throwing is routine and due to repeated motion, a rotator cuff tear shoulder injury can occur. An example can be repetition from the load and torques during the acceleration and deceleration phases of the throw that puts the avascular tendon insertion site under a tremendous amount of stress. During the throwing phase, athletes place physiological loads of up to 108% of body weight and humeral angular velocities upwards of 7,000 degrees (Inui, Ninomiya, Tanaka, et al., 2017). To elaborate, a study has been researching this topic specifically in baseball pitchers. Economopoulos and Brockmeier, (2012), discussed that the muscles of the rotator cuff are vital in this type of sport and are the principal stabilizers that act to offset the high energy forces put on to the shoulder. For example, on the acceleration and deceleration phase. Acceleration phase being the amount necessary for throwing the ball at high velocities, whilst the deceleration phase is the upper extremity after the ball has been released. The rotator cuff then acts to offset the high energy forces and stabilises the humeral head within the glenoid (Economopoulos, Brockmeier, 2012). Pitchers are known to be the most common position in baseball to sustain a rotator cuff repair (60.9%) (Jack, Ciccotti, Cohen, et al., 2021). Nevertheless, rotator cuff injuries have also been shown to occur in contact sport such as football. One study by a professional football team stated that 47% of shoulder injuries were rotator cuff related and at college level this type of injury was demonstrated to be third most common of the shoulder. Contact sport such as football can involve many acute episodes of trauma that can lead to this injury such as a direct blow, falling in a certain way for example on an outstretched arm or from chronic overuse and repetitive microtrauma that’s more common in sports such as tennis as discussed above (Weiss, Wang, Hendel, 2018). Traumatic tears are thought to come from high energy mechanisms that can cause full thickness tears, however, Abdelwahab, Ahuja, Iyengar, et al., (2021) states that they originate as partial tears and possibly progress to full thickness tears. Traumatic tears are known to be larger and are more likely to
involve the subscapularis muscle from forced hypertension/external rotation of the shoulder or dislocation of the glenohumeral joint.
Rotator cuff tears can appear asymptomatic but can develop symptoms with time. It is known that larger tears are likely to be more painful however according to Hinsley, Ganderton, Arden, et al., (2022), there’s no evidence to suggest that the pain is greater than smaller tears. To add, a study by Alrabaa, Lobao and Levine, (2020) reported rotator cuff tears in athletes may be underreported as many of these rotator cuff tears are asymptomatic. By doing research in this area, it was highlighted that dominant shoulder tears are most common even in completely asymptomatic scenarios. It was found that 40% of dominant shoulders in overhead athletes had MRI findings consistent with partial or full-thickness rotator cuff tears. Going back to baseball, professional baseball pitchers who were entirely asymptomatic had their dominant shoulder imaged and around half of these athletes had partial or full thickness rotator cuff tears (Lesniak, Baraga, Jose, et al., 2013). 
However, many rotator cuff tears can be symptomatic with the most obvious being pain and trouble sleeping. Patients with acute traumatic rotator cuff tear can experience pain symptoms at first, which are frequently associated with loss of function and localised to the subdeltoid region (Abdelwahab, Ahuja, Iyengar, et al., 2021). A qualitative study by Lowe, Moser and Barker, (2014), looks at individual’s experiences with symptomatic rotator cuff tears, the impact on their daily lives and their coping strategies. 20 participants across Wales and England agreed to interviews and all experienced severe pain for months, in some cases years. The pain was described by words such as “excruciating”, “so much pain” and “so bad you can't believe” that was constant, dull and a nagging type of pain. This pain led to sleepless nights for all patients except one. The pain and disrupted sleep are what led most participants to the doctors. Their sleep patterns were described as trouble getting and then staying asleep, uncomfortable, and therefore experimenting with different sleeping positions, and effect their daytimes also psychologically. 
[bookmark: _Int_Ytc0VlP7]Evaluation and non-operative management of rotator cuff tears can include physical examination, imaging modalities, physical therapy, and medication management, overlap between orthopaedics and primary care. Pain control is difficult and different for each patient, but to achieve adequate pain control is vital to not only allow the patients to live their lives bearably but can help motivate to participate in their rehabilitation. As a general rule, NSAIDs are used for pain management for short term relief, assuming no contraindications (allergy, kidney problems, etc.) However, ideally acetaminophen is advised to be used as a first line medication because unlike NSAIDs that can negatively affect several body systems such as cardiovascular, gastrointestinal, etc, acetaminophen has not been found to have any association. Therefore, it is advised that NSAIDs should be utilized for a short period of time (Mathiasen, Hogrefe, 2018). 
Moving onto clinical presentations, an athlete with rotator cuff tear would generally involve methodical inspection of both shoulders, palpation, range of motion assessment, strength, stability, and special testing. The aim of these clinical tests is to reproduce any specific symptoms to help recognise which tendons are torn (Ladermann, Meynard, Denard, et al., 2021). The sternoclavicular joint, clavicle, acromioclavicular joint, acromion, anterior and posterior glenohumeral joint lines, greater and lesser tuberosities and bicipital groove are palpated. Tenderness at tuberosities palpation is commonly connected to the rotator cuff pathology, if there’s tenderness in other palpation locations, the physician should start to think of alternative diagnoses (Jack, Ciccotti, Cohen, 2021). The athlete's range of motion is then assessed, active, passive, and resisted. The assessment includes shoulder flexion, extension (including horizontal), abduction, adduction, internal and external rotation. For flexion and abduction, the athlete should present 160° to 180° of range of movement, extension should be around 40° to 60°, adduction is 30° to 40°, medial rotation 70° to 90° and lateral rotation should be 80° to 100° (Vizniak, 2005). The supraspinatus assists in elevating the arm (abduction), teres minor and infraspinatus in external rotation and the subscapularis in internal rotation. All contributing to the final diagnosis which in this case would help determine the type of tear (Jain, Wilcox, Katz, et al., 2013). In most cases, overhead athletes with rotator cuff pathology may exhibit restricted internal rotation and excessive passive external rotation at 90 degrees abduction of the glenohumeral joint (Weiss, Wang, Hendel, 2018).
Clinic diagnosis can be difficult, especially the shoulder joint as it is challenging to identify abnormal shoulder function due to the complexity of the joint’s movement. Some patients will appear with normal strength, this is common with small full-thickness rotator cuff tears, weakness is usually present with larger tears. Manual muscle tests and special tests are to test the muscles forming the rotator cuff. To evaluate subscapularis tears, the Gerber’s lift off test, belly press test and internal rotation lag sign are usually performed. The most common special test used on the supraspinatus tendon is the empty can test, and to assess the infraspinatus are the drop arm and external rotation tests. When weakness and pain are present in association with the supraspinatus, external rotation and impingement, there is a 98% chance of a rotator cuff tear (Via, Cupis, Spoliti, et al., 2013). However, there are a variety of tests clinicians can use to evaluate the rotator cuff. The Codman’s sign is another test for the supraspinatus tendon that shows positive when the arm drops suddenly. The Neer test is also specifically for the supraspinatus tendon and is positive when the patient feels pain. Another test that’s generally used is the Hawkings-Kennedy test that’s positive when pain takes place with passive internal rotation. The painful arc test evaluates the rotator cuff and if pain occurs between 60- and 120-degrees elevation, the test is considered positive (Kampen, Berg, Woude, et al., 2014). It is also important to consider testing and isolating other attachments within the joint capsule to help with diagnosing. For example, the long head of biceps should be examined as it’s an anatomic structure generally involved in painful shoulder conditions because of overuse, trauma, or degeneration. Yergason’s and Speed’s test are examples of special tests for the long head of biceps. If pain is experienced during resisted supination with the elbow fixed in 90 degrees of flexion, the Yergason's test is considered positive. The patient does the Speed's test with their elbow extended, forearm supinated, and humerus in a 90-degree forward flexion position. This test is positive when there’s pain present in the bicipital groove when the clinician resists humeral forward flexion (Ditsios, Agathangelidis, Boutsiadis, et al., 2012). 
[bookmark: _Int_TI09VGGC]In some cases, for an accurate diagnosis, imaging tests may be necessary. Radiography is known to be the initial imaging test for shoulder injuries, nonetheless Zoga, Kamel, Hynes, et al., (2021) states that the roles of MRI and ultrasound as first line imaging after radiography are evolving. If the injury occurred from trauma, then a radiographic series should include three views, these being anteroposterior internal, external rotation and the scapula Y alongside an axillary view for additional details of the glenoid rim and coracoid process. In patients with a clinical suspicion of a rotator cuff tear, radiographs are mostly used to rule out other possible causes of pain, such as glenohumeral or acromioclavicular osteoarthritis. When comparing MRI and ultrasound, MRI has several benefits for rotator cuff evaluation. MRI has better interobserver reliability in determining tear size and tendon retraction and is therefore preferred for surgical planning. Osseous lesions can also be recognised including bone bruises, chondral lesions at the glenohumeral joint, radiographically occult fractures, and labrum tears. The acromion is assessed on the scapula Y view, and generally a hooked acromion is associated with rotator cuff tears. Other findings include sclerosis or cysts in the greater tuberosity that could also suggest a rotator cuff tear (Alrabaa, Lobao and Levine, 2020). 
As discussed above, the rotator cuff can have several injuries as it’s such a complex joint and is easy to make a differential diagnosis. For example, calcified tendinopathy is a common cause of shoulder pain in young adults, that can migrate to the subacromial bursa causing bursitis. Another differential diagnosis could be adhesive capsulitis that’s characterised by decreased range of motion and pain. The MRI findings can show axillary capsular thickening, rotator interval synovitis and capsular edema. The axillary and suprascapular are the two main nerves to experience nerve denervation syndromes. Axillary nerve denervation can be caused by anterior inferior shoulder dislocation. Suprascapular neuropathy can be linked to compression of an associated paralabral cyst in a superior labrum injury however it can also be related to overuse in overhead athletes (Llopis, Perez, Cerezal, 2021). 
Conclusion
[bookmark: _Int_VyhZrcYf]By doing research it is clear to see that the majority of rotator cuff tears occur in overhead athletes due to the repetitive motion with many tears being symptomatic but a large amount being asymptomatic. If symptomatic, sleep would generally be disturbed, loss of strength and restricted range of movement. Full thickness tears are usually from trauma however the research stated that full thickness tears can originate from partial tears (Serbest, Tiftikçi, Askin, et al., 2017). Lastly, rotator cuff tears can come hand in hand with other conditions such as impingement, bursitis, tendinosis, etc. 
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