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INTRODUCTION
[bookmark: _Int_y1iw7JqJ][bookmark: _Int_Si1xNNq6]The sports and exercise environment experiences a large quantity of common peripheral injuries, particularly in contact sports. Anterior Cruciate Ligament injury is a common musculoskeletal condition that requires careful analysis and appropriate referrals. The Anterior Cruciate Ligament stands as the most frequently affected ligament within the knee, with an annual occurrence of approximately 100,000 to 200,000 injuries in the United States alone. This incidence rate has exhibited a consistent rise over the past century (Wu et al 2022). Understanding the background of ACL injury is crucial in determining the best course of treatment. As involvement in sports activities rises, the incidence of these injuries tends to grow. The following text aims to examine one of the most common of these injuries, an Anterior Cruciate Ligament strain. ACL injuries are classified by grades 1, 2, and 3, dependant on the severity of the injury. The common and less common mechanisms of this injury will be explored. Furthermore, the assignment will analyse other aspects, such as the mechanism of injury, pain location, factors that aggravate or alleviate the pain, pain patterns, sleep disturbances, and response to initial management measures, such as NSAIDS, ice, and compression. Additionally, concrete indicators such as clinical examinations and imaging offer valuable insights for diagnosis and treatment. Objective tests used to assess ACL injuries, such as Range of Movement, Manual Muscle Tests, Ligament stress tests, Palpation, Special and Functional Tests will also be discussed, and how these can be utilised to diagnose injury. 

[bookmark: _Int_uSw5UgNL][bookmark: _Int_txHMr8SL]The ACL is a strong band of collagenous fibres that give stability to the knee joint and is the most commonly injured ligament in the knee (Evans and Nielson, 2022). Approximately 70% of sport-related ACL injuries transpire in situations characterised by non-contact or minimal contact (Emami 2022). It is evident that females may be more predisposed to an ACL injury than males, as claimed in a study by Beck, N.A., et al (2017) “Females were at higher risk except in the 17- to 18-year -old group”. This claim was supported by Montalvo, A.M., (2019) “Female athletes were at greater risk of ACL injury than male athletes in contact and fixed-object HIRL sports”. A contributing factor to this may be the increased female Q angle and resulting knee valgus, as Numata, H., et al (2018) state that “Dynamic knee valgus is a potential risk factor for non-contact ACL injury in female high school athletes”. Interestingly, a three-cohort study by Walden, M., et al (2010) found that ACL injury incidence was double than their male counterparts, and that these injuries occurred at lower ages. These injuries typically occur in sports that include frequent cutting, pivoting, and jumping. ACL tears are linked to reduced functionality and physical activity, susceptibility to subsequent injuries, and an increased risk of future obesity and osteoarthritis (Pereira et al 2020). Common presentations of an ACL injury are often a ‘popping’ sensation felt at the knee, severe pain, rapid inflammation, affecting range of motion and instability felt on weight bearing (Mayo Clinic). If an individual describes an injury mechanism involving a combination of deceleration or acceleration with a knee valgus load, reports hearing or feeling a "pop" during the injury, or develops hemarthrosis within two hours of the incident, an ACL rupture should be considered (Fitbay and Grindem 2019). Moreover, Sonesson, S., Gauffin, H., Kvist, J., (2021) affirm that “Early after the injury, knee function is reduced due to knee joint instability, swelling, pain, reduced range of motion and muscle function, and an altered movement pattern". Other common presentations include tenderness along the joint line, swelling, and difficulty ambulating (Evans and Nielson, 2022). Additionally, non-contact combined valgus- and internal-rotation trauma of the knee is described as frequent mechanisms for an ACL rupture, as it may occur in pivoting sports such as in soccer or handball (Domnick et al 2016). A less common presentation may be a rare condition called Anterior Cruciate Ligament Aplasia. This is a congenital condition which can sometimes be asymptomatic, as claimed by Kambhampati, S.B.S., et al (2022) “These silent cases and can be encountered by the arthroscopy surgeon doing reconstructive procedure for the ACL”.

When considering the location of pain of an ACL injury, loss of proprioception can be an indicative factor. In a study investigating the effects of an ACL injury on proprioception, Relph, N., Herrington, L., Tyson, S., (2014) state that “patients with ACL injury may have poorer proprioception than an uninjured knee”. Additionally, patients may experience loss of stability in the region of the joint itself, and reduction in strength and range of movement of the surrounding muscles such as the quadriceps and hamstrings (Risaldar 2020). This is supported by Yu, P.A., et al (2020) “Muscle strength deficit in both the knee extensors and flexors were observed in acute ACL injured knees”, and as a result, after an anterior cruciate ligament rupture, individuals often encounter lasting declines in their quality of life regardless of whether they undergo surgical or non-surgical treatment (Filbay et al 2023). Often a patient will experience bruising at or near the injury site, and studies have explored its distribution within the joint compartments, revealing a greater occurrence on the knee's lateral side, with the lateral tibial plateau being the most frequently impacted location (Filardo et al 2019). However, it should be considered that not all ACL injuries present with clear musculoskeletal pain, particularly in the case of adolescents, as stated by Stromme, S.H., (2023) “Self-reported high MSP load in adolescents was not associated with increased risk of future ACLR”. Alternatively, ACL injury can often present as deep pain felt within the region of the joint line, swelling due to the increased pressure in the joint, tenderness around the area of the injury, and pain during movements such as walking or running. Furthermore, examining factors that worsen or ease ACL injuries is to be considered. By recognising these factors, medical professionals can gain an understanding of the specific conditions that intensify or alleviate the pain related to ACL injury. Activities like running, jumping, or changes in direction may contribute to aggravation, while rest, supportive bracing, or modified physical activity might serve as relieving factors. However, the research to support this is difficult to locate.


[bookmark: _Int_eVDKFwal]Pain patterns for ACL injuries can be varied, some may feel constant pain or discomfort, whereas others may experience symptoms upon waking, or possibly after a period of immobilisation. Factors that could potentially ease symptoms include the use of anti-inflammatory drugs., which could improve prognosis, as claimed by Lattermann, C., et al (2017) “It is encouraging that early intervention with an anti-inflammatory agent was able to affect biomarkers of chondral degeneration”. However, the benefits of NSAID’s could be regarded as inconclusive, as supported by Duchmann, K.R., et al (2019) “The current literature does not provide sufficient evidence for or against the use of NSAIDs following acute injury”. This claim is supported by Schug, S.A., (2021) which stated that “The question as to whether NSAIDs really interfere with healing after surgery or trauma cannot be answered definitively on the basis of the currently published literature”. Further investigation is warranted to ascertain the advantages or disadvantages associated with use of these medications concerning acute tissue healing. An additional approach in the management of acute injuries such as ACL sprains, involves the application of cryotherapy, specifically utilizing ice. Ice has historically served as a modality to mitigate pain and inflammation, and to deter tissue damage arising from swelling. However, conventional cryotherapy methods, such as applying ice to the injured region, may not be beneficial and could potentially impede recovery. Prolonged exposure to cold on the skin has been documented to decrease blood flow, potentially causing necrosis or permanent nerve damage (Wang 2021). However, this view is opposed in a Systematic Review on the effects of cryotherapy methods by Freire, B., et al (2016) which stated, “The physiological reactions to cryotherapy application are favourable to the use of this therapeutic tool in inflammatory treatment, pain decrease and demonstrate its importance in the neuromuscular system injuries rehabilitation”. Once more, additional investigation may be necessary to ascertain the impact of cryotherapy on tissue healing. Practitioners have also employed compression as a measure for managing acute injuries, including those such as ACL sprains. It is presumed that application of compression could contribute to the alleviation of pain, enhancement of joint proprioception, and facilitation of the healing process. However, a systematic review by Borra, V., et al (2020) claimed that “could not demonstrate either a beneficial or harmful effect from the application of a compression”.


[bookmark: _Int_Ee2iCxWm][bookmark: _Int_69SkHbhj][bookmark: _Int_Pu8b3HtQ]Healthcare professionals utilize diverse diagnostic tools to identify injuries like an ACL tear, encompassing Range of Movement Tests, Manual Muscle Tests, Special Tests, Ligament Stress Tests, and Functional Tests. Range of Movement Tests are applied to evaluate the pain-free range of motion in pertinent joints, specifically the knee in this context. MMT’s assess the strength and functionality of the adjacent muscle tissue. MMT is a widely used diagnostic tool, with a diverse range of applications in fields such as neurology, intensive care, physical therapy, osteopathy, and other disciplines. MMT is employed for various purposes across different contexts (Bittmann 2020). Special Tests and Ligament Stress Tests are employed in a targeted manner to examine the affected area more specifically and assess ligament laxity and function loss. When a patient exhibits signs indicative of ACL injury, questions arise regarding the validity of these tests, as stated by Lange, T., et al 2015 “Systematic investigations on the reliability of physical examination to assess the integrity of the ACL are scarce and of varying methodological quality”. Nevertheless, it is important to acknowledge that the reliability and validity of these tests may vary. Assessments for suspected ACL injuries encompass Lachmann’s Anterior Drawer Test, Pivot Shift Test, and Lever Sign Test. It would appear that the Lever Sign Test could be regarded as one of the more reliable tests. The diagnostic sensitivity of LST in identifying chronic ACL ruptures approached 100%, particularly in discerning acute and partial ACL ruptures. Additionally, the sensitivity of LST surpassed that of other clinical tests significantly (Huang 2022). Therapists also employ palpation as a means to evaluate the integrity of local tissues, discern anatomical landmarks, and corroborate findings obtained through diverse assessments. Moreover, various functional assessments may be employed, including tests such as the Squat, Inline Lunge, diverse balance assessments, and FMS. However, according to Berg, B., et al (2022), “The Single Leg Hop and Crossover Hop are currently the most promising tests following ACL injury”. Additionally, diagnostic imaging techniques, including radiography, ultrasound, computed tomography, magnetic resonance imaging (MRI), and arthroscopic visualization, represent the predominant modalities for diagnosing ACL injuries. However, Radiography, ultrasound, and CT lack precision in delineating the injury's location and measurement (Huang et al 2022). The reliability or otherwise of these tests can often provide the therapist with difficulty in diagnosing the potential cause of injury.


Differential diagnosis is used by medical professionals to assist with diagnosis of a condition, by distinguishing between potential causes of the patient’s symptoms. In the case of ACL injuries, it is essential to explore alternative pathologies such as meniscal tears, osteochondral injuries, tibial spine fractures, additional ligament injuries, or epiphyseal fractures. Individuals with ACL injuries commonly exhibit these pathologies and others (Hazle and Duby 2012). With regards to red flag considerations relating to anterior knee pain, MSK conditions could include Chondromalacia/patellar maltracking (and dislocation), jumper's knee, fat pad inflammation, saphenous nerve irritation and bursitis, whereas teenage boys may be susceptible to Osgood Schlatter's Disease (Gupte and St Mart 2012). Non MSK red flags may be representative of an infection or inflammatory disease via symptoms such as “Fevers and sweats with the sensation of heat in the knee,” again stated by Gupte, C., St Mart, J.P., (2012).


A critical aspect of the therapist's role involves the competence and understanding of appropriate referral protocols for patients falling beyond the confines of their professional scope. Instances prompting referral may arise in situations of diagnostic uncertainty or the presence of potential red flags, as indicated earlier. Conditions of a medical nature, including cancer, gall bladder or intestinal disorders, infections, autoimmune diseases, and visceral diseases, must be contemplated, alongside considerations of fractures or orthopaedic maladies. This is supported by Boissonnault, W.G., and Ross, M.D., (2012) who stated, “Physical therapists contribute to patient diagnosis of pathological processes by initiating a timely referral to physicians”. Upon contemplation of the referral, the therapist should initiate a consultation with the patient, elucidating the rationale behind the referral. Subsequently, the therapist should engage in consultation with the relevant medical professional, coordinating efforts to facilitate a transition for the patient. This coordination involves the relay of patient information, deliberation on treatment plans, and the fostering of an open and ongoing dialogue.


Conclusion

The issue of diagnosis poses a difficult challenge for Sports Therapists, influencing the treatment and recovery. The precision and diagnosis are vital factors in deciding the optimal approach for a patient. Nevertheless, the subjectivity of certain injuries, and the constraints of diagnostic tools, makes accurate diagnoses challenging. Enhancing diagnostic capabilities requires therapists to implement strategies encompassing advanced imaging techniques, engagement with multi-disciplinary teams, and a commitment to staying in line with current research and developments within the field.
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