Introduction
A common peripheral injury that occurs in the sports and exercise environment is an ACL tear. When diagnosing an individual with an ACL tear the clinician can use a variety of different tests and assessments during the clinical examination. As stated by Sokal, Norris, Maddox et al (2022) “ACL tears are diagnosed by combining patient history and physical examination with imaging modalities utilised if required”. Special tests and range of movement evaluations including manual muscle tests are commonly used by the clinician to evaluate the client and determine a potential diagnosis of an ACL tear.

Main Body
There is not a single mechanism for an ACL tear; the mechanism could be non-contact or contact. Commonly in non-contact situations a sudden change in direction or deceleration are the mechanisms for an ACL injury (Wang, Zeng, Yan et al, 2020). As stated by Wetters , Weber, Wuerz et al (2016) “Landing from a jump, twisting, and pivoting have also been associated”. Contact type mechanisms for an ACL injury include high-energy on-field injuries or traumatic knee dislocations, “Much like the noncontact type, there may be hyperextension, or collision, where varus or valgus stress is applied to the knee in the form of a translation and shearing motion” (Wetters, Weber, Wuerz et al, 2016). Also, impingement of the ACL against the medial border of the intercondylar notch has also been proposed to cause injury to the ACL as stated by  Boden, Sheehan, Torg et al (2010).
An individual that is suffering from an acute ACL tear presents knee pain, reduction in the knees’ range of motion and effusion of the knee (LaBella, Hennrikus,  Hewett, 2014). An individual who has just suffered an acute ACL tear will experience some form of immediate disability because of the severe knee pain.  Muscle spasms can also be seen after an ACL tear (Stevens and Dragoo, 2006). As stated in an article by Bogunovic and Matava (2013) “60% of nonoperatively treated patients experience some knee pain, primarily with activity”, which suggests the possibility of constant knee pain after an ACL tear. After an ACL injury, the knee joint is very tense and therefore very painful and this is likely to continue if left untreated (Doyle, 2001). With any type of knee injury where pain and swelling is present, it is advised that patients apply ice for about 10 to 20 minutes at a time, after obtaining the knee injury. Resting and elevating the knee is also important in the early stages of the injury (Doyle, 2001).  Doyle (2001) also states that during the acute phase a short course of NSAIDs should help control the patients' symptoms (as a form of pain relief). Therefore from this information,  possible easing factors for an individual who has suffered an acute ACL tear is ice, rest and NSAIDs. Whereas aggravating factors include weight bearing or if the individual is put into a situation of instability (Bunt, Jonas and Chang, 2018)

The therapist uses palpation and observation techniques during a clinical examination of the knee after a suspected ACL tear. Through using these techniques, they would notice and feel swelling around the knee. Swelling usually happens rapidly but the knee could also gradually swell over a period of 24 hours (Salzler,Nwachukwu, Rosas et al ,2015). Commonly, all the structures of the knee will be palpated to assess if other structures are also damaged which is often the case with ACL injuries. Most often the MCL is also damaged when there is an ACL tear, therefore it is important that this is detected because it can affect future treatment. Tenderness at different structures of the knee can indicate an injury to those particular structures (Heard, VanSice and Savoie III, 2015). Patients who suffer from a chronic tear experience pain and have difficulty when kneeling which suggests that the range of movement during flexion of the knee is reduced (Salzler, Nwachukwu, Rosas et al ,2015). A range of motion assessment as stated by Heard, VanSice and Savoie III (2015)  for a suspected ACL tear “consists of measuring deficits of flexion and extension as compared to the contralateral knee”. If a decrease in range of motion is found it could be secondary to swelling and pain from the injury (Heard, VanSice and Savoie III, 2015). Manual muscle tests (MMTs) can also be used by therapists during clinical assessment when there is a suspected ACL injury. Hamstrings are one of the muscles that can be tested when there is a suspected ACL injury as stated by Barcellona, Morrissey, Milligan et al (2013), therefore the hamstrings muscles should be tested when testing for anterior knee laxity.  Additionally, a manual muscle test to the quadriceps as a group and the rectus femoris would also be applied in clinical assessments when there is a suspected ACL injury because following an ACL injury quadricep weakness and functional deficiency is present (Birchmeier, Lisee, Kane et al, 2019).

[bookmark: _Int_EDViiCwF]In order to clinically diagnose an ACL tear, the two most common ‘special tests’ are performed during the assessment. These special tests are the Lachman test and the pivot shift test (Brady and Weiss, 2018).  “According to van Eck et al, when diagnosing an acute, complete ACL tear, the Lachman test has the highest sensitivity.”.  Lange, Freiberg, Dröge et al (2015) also states in their article that the Lachman test is the most valid out of the possible special tests used for a suspected ACL tear. It is said that it is possible to observe a hard stop with the Lachman test during a clinical examination when there is a partial tear to the ACL (Temponi, Sonnery-Cottet, Chambat et al, 2015).  However, the pivot shift test and the jerk test are found to be more specific (Temponi, Sonnery-Cottet, Chambat et al, 2015).  Additionally, the anterior drawer test is a common ligament stress test that is often used when there is a suspected ACL tear. The clinician would look for excessive displacement of the tibia anteriorly and how this compares to the uninjured knee (Abulhasan, Snow, Anley et al, 2016). However, there is “difficulty in performing the anterior drawer test at the acute stage following a suspected ACL injury.” (Abulhasan, Snow, Anley et al, 2016). The other ligament stress test commonly used during a clinical assessment is the valgus stress test as it tests if the MCL of the knee is also injured as it commonly can be when an individual has sustained an ACL tear. The positive test for the valgus stress test is laxity (Quatman and Hewett, 2009).

Proper examination of the knee after an injury might not be possible due to knee pain, swelling and knee dysfunction. Therefore, physical tests and assessments may be inconclusive and could differ between patients due to how long after the acute injury the individual is examined because the pain and swelling would decrease with time. It’s also possible for patients to have false positives or false negatives (Kopkow, Lange, Hoyer et al, 2018). Clark (2001) states that Functional tests “measures joint laxity/mobility, muscle extensibility (flexibility), muscle strength and power, proprioception, neuromuscular control, dynamic balance, agility, pain, and athlete-confidence simultaneously”. However as mentioned earlier, this might not be possible to achieve as it depends on the client's pain. For the ACL the most specific functional test would be a jump test (could be single leg) (Clark, 2001).

Imaging examinations are also used in the diagnosis of ACL injury and one technique used is radiology. When it comes to partial tears to the ACL there is little translation seen in relation to the none injured side with a complete tear to the ACL ligament “significant translation of the medial and lateral compartments can be seen” (Temponi, Sonnery-Cottet, Chambat et al, 2015). MRI is common in diagnosing an ACL injury and as stated by Temponi, Sonnery-Cottet, Chambat et al (2015) “magnetic resonance imaging is important for defining and guiding the best treatment”. However, the distinction between a partial tear to the ACL ligament and a complete tear to the ligament is said to be limited in its reliability on an MRI but it is also stated that an ACL injury is most likely easily detected, especially with the improvements over the years to the MRI. Positively, an MRI can also be used to check surrounding structures of the ACL ligament to identify if any other structures are also damaged during the injury as is often with an ACL tear (Jare mko, Guenther,  Jans et al, 2013). When looking at an MRI image as stated by Salzler, Nwachukwu, Rosas et al (2015) “A normal ACL appears as dark signal with a normal trajectory, and the lack of dark signal with disorganized or disrupted fibers implies an ACL injury.”. However, if a physical examination is conducted correctly an MRI will most likely not be needed as it will have no affect on the diagnosis and treatment (Meuffels, Poldervaart, Diercks et al, 2012).
When diagnosing an ACL tear, the symptoms the patients are experiencing are a big part of the diagnosing process but as with many injuries there is a possibility of some of the symptoms overlapping with other possible injuries which can make diagnosing more difficult. With an ACL tear as Temponi, Sonnery-Cottet, Chambat et al (2015) states “It also has to be ascertained whether the event in question was a partial tear or whether there was a complete tear that is now healing”.  For an individual who presents a traumatic knee effusion, on first glance the injury could be a fracture, osteochondral injury, dislocation, physeal injury or of course an ACL tear (LaBella, Hennrikus,  Hewett, 2014).  Additionally, it’s stated by Schachter and Rokito (2007) “The differential diagnosis includes intrasubstance ACL rupture, tibial spine avulsion fracture, meniscal tear, patellar sleeve fracture, and distal femoral physeal injury.”. These are potential diagnosis for a patient with an acute knee injury and a hemarthrosis. Anterior instability has also been linked to “tibial spine avulsion fracture, a congenital ACL deficiency, or generalized ligamentous laxity” as well as an acute ACL injury (Schachter and Rokito, 2007).
An individual should be further referred if the clinician suspects a ligament injury (ACL) to the knee after carrying out a full examination and all the necessary tests have been conducted in order for the individual to receive the right treatment (which in a situation where a patient has suffered an ACL tear, ACL reconstruction (surgery) is the correct next step). (Gupte and St Mart, 2013) To add to this, as stated in an article by Meuffels, Poldervaart, Diercks et al (2012) “A longer period between the occurrence of the ACL rupture and the reconstruction could increase the risk of meniscal and/or cartilage damage”. This highlights the importance of referring patients on and ensuring that they receive surgery in a timely manner to ensure no further damage is caused. As previously stated, an individual would be referred on to have surgery for their ACL tear, but as well as this during the clinical assessment the clinician would look for anything out of the ordinary that could indicate further injuries.

Conclusion
To conclude, an ACL is a well known ligament that can tear, especially in sports environments, therefore, there are many popular (commonly used) special tests out there to help with the diagnosis of an ACL tear. There are also imaging facilities available that can be used in the diagnosis of an ACL tear. As spoken about previously, the symptoms associated with an ACL tear cross over with other Musco skeletal injuries that can often occur, therefore performing the specific and correct tests and examinations of the knee during the clinical assessment is important for the patient to receive the correct treatment in a timely manner thus ensuring no further damage is caused.
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