Anterior cruciate ligament (ACL)

The anterior cruciate ligament (ACL) is one of the main ligaments found within the knee and attaches the femur to the tibia, while being protected by the patella in the front of the knee. The posterior cruciate ligament (PCL) works with this ligament in the prevention of the tibia bone sliding out in front of the femur. When this injury occurs through direct or indirect trauma, the stability of the knee joint is compromised. In a study by Zhihao Huang, MPE, Zhihao Liu, MPhil et al, (2022) where clinical tests were compared ‘approximately 35,000 procedures are performed annually for ACL reconstruction’ in the United States alone. With this number exceeding one million in a year period globally. 
[bookmark: _Int_xANiDcWp]ACL tears or ruptures are known for being ' One of the most common knee injuries' especially within the sporting industry. It is said that this type of injury ' typically requires surgical reconstruction and extensive rehabilitation for a minimum of 6 months.' Which can greatly affect a person's career in sport and delay their performance level or even regressing them. 

Mechanisms of injury
The main mechanisms of an ACL injury from a non-contact perspective have been said to be due to ' impingement, vigorous quadriceps contraction, and excessive knee valgus or abduction moments.' By Barry P. Boden and Frances T. Sheehan (2021) from the orthopaedic research society (ORS). Impingement of the ACL is located 'against the medial border of the intercondylar notch' and is claimed to be an intrinsic cause. Athletes are at an increased risk of this mechanism of injury intercondylar stenosis is present with them.
A ' vigorous, eccentric quadriceps contraction generating a force on the proximal tibia' is the theory for the quadriceps contraction mechanism which causes excessive straining and potential rupturing of the Anterior cruciate ligament (ACL). ' Excessive valgus torque or high abduction moments on the knee' was more commonly found in females being a causative factor of an ACL injury, making this type of mechanism more prominently being found in the female sporting population. 
An ACL injuries severity is graded from Magnetic Resonance Imaging (MRI) using a system made up of 4 points. These gradings as said by Hong, Sung Hwan (2019) conduct of ‘intact, low-grade partial tear, high-grade partial tear, and complete tear’ with a complete tear needing surgical reconstruction to allow for the rehabilitation process to start and help in the rebuild of movement and strength of the joint. 



Pain quality, quantity, and location
Reasearch and findings on the pain quality and quantity of an anterior cruciate ligament (ACL) injury is insufficient and therefore cannot be described and considered within this. Pain that can be felt from an ACL injury is found in the lateral/outside and anterior/back of the knee due to where the ligament is located. 

Aggravating and easing factors
Weight bearing can be an aggravating factor for an anterior cruciate ligament (ACL) injury due to the force being put onto the injury, however in a review by Andrade, Renato, et al. (2019) It is said that ‘full weight bearing is encouraged but clinicians are advised to progress as tolerated.’ this is to help during the healing stage and aid in the rehabilitation of the injury to allow for help in getting the limb back or almost back to its original ability. 
Cryotherapy is a type of treatment used to help with an injury with cold mediums such as ice application. In a study using clinical trials to find out the effects of cryotherapy treatment written by Raynor, Mathew, et al. (2005) Has said that ‘cryotherapy has a statistically significant benefit in postoperative pain control’ specifically used for its benefits after an ACL reconstruction surgery. 
Another study by Cohn, B.T., et al. (1989) investigated the use of Hot/Ice Thermal Blankets on patients after ACL surgery. The findings of this study showed that the patients who undertook this type of therapy ‘did their range of motion exercises with greater ease’ than those of whom did not have this treatment. These patients also had quicker recovery times while being able to get out and move around more efficiently. Overall, this study concluded that this results in ‘the potential benefit in pain reduction by use of a Hot/Ice Thermal Blanket in the postoperative recovery of patients undergoing ACL reconstruction.’

24-hour pain patterns
Using search engines including google scholar not much data can be found to support the studies of 24-hour pain patterns within ACL injuries making the topic difficult to understand and give reasoning to. However, it is known that ligamentous injuries typically become more painful in the evening part of a person's day due to having relaxed and not do much physical activity or taken part in much weight bearing through the joints, this is due to the fact of ligaments liking to be loaded and used to help within their recovery. 




Sleep disturbances
A study was conducted analysing a players sleep quality including phycological factors with their return to sport (RTS) time after an anterior cruciate ligament reconstruction (ACL-R). The studies by Christino, Melissa A., et al. (2015) have suggested that an athletes RTS time may result in a delay if the person is ‘having a poor sleep quality and/or quantity’ and in turn said that as well they ‘may be at risk for suboptimal recovery’, showing that athletes who experience a better quality of sleep will have a faster return to their sport. 
An athlete's recovery can be affected by a lack of sleep as said by Dattilo, M., et al. (2011) that this causes an altering of ‘their post-exercise endocrine response and may promote muscle loss and prevent muscle recovery’ having a detrimental effect on the healing process of the injury. There is evidence by Schwarz, P., et al. (2013) that suggests ‘sleep helps healing and improving tissue growth and recovery from injury’ proving the argument of the importance of sleep within this case. 

Response to standard initial management including NSAIDS, ice, compression
Some agents to help within the pain management of anterior cruciate ligament injury most commonly after the reconstruction surgery to help the injury as said by Bolia, I.K. et al. (2021) include ‘narcotics, non-steroidal anti-inflammatory agents (NSAIDs)’ As well as ‘lidocaine or bupivacaine’ which provide nerve blocking abilities to help aid with pain control. 
Nerve blocking agents such as peripheral nerve blocks (PNB) are implemented after the surgical procedure to aid in pain control. Vorobeichik, Leon, et al. (2019) has described the way this is given to patients can either be ‘a single-dose injection perioperatively, or catheter can be placed for continuous therapy for 3 to 5 days postoperatively.’ unlike other forms of pain control given orally these provide ‘decreased fatigue and nausea’ as well as ‘improved postoperative pain control’ as found by Bolia, I.K. et al. (2021) In a studied article from Vorobeichik, Leon, et al. (2019) . 
Non-steroidal anti-inflammatory drugs (NSAIDs) are used commonly during the management of pain with numerous studies have been done testing its efficiency and have ‘demonstrated it as an effective and safe method of treatment.’ Control trials including patients from ACL reconstruction (ACLR) were reviewed on their abilities in reduction of pain saying that ‘ketorolac and ibuprofen were both effective in minimizing postoperative pain’ which was found by Secrist, Eric S., et al. (2016), with many other studies being conducted comparing the different agents used for pain management after this surgery.  



Response to clinical tests including Range of Movement (ROM), Manual Muscle Tests (MMT), Ligament stress tests, Palpation, Special and Functional tests.
It is important to get an accurate diagnosis of anterior cruciate ligament (ACL) injury early on using imaging procedures like radiography, magnetic resonance imaging (MRI), and ultrasound which are said to be ‘most common methods for diagnosing ACL injuries.’ This is needed to be able to select appropriate treatment for the specific injury that has been clinically assessed. Huang, Z. et al. (2022) has researched the current clinical tests most used for ACL injuries which include ‘the Lachman test (LT), anterior drawer test (ADT), pivot shift test (PST), lever sign test (LST)’. 
A summery has been written on the four tests (the Lachman test (LT), anterior drawer test (ADT), pivot shift test (PST), lever sign test (LST)) on their strengths and limitations in the diagnosis of ACL injuries. The conclusion suggested that ‘the 4 clinical tests can be integrated to improve diagnostic performance’. However, the limitations of these tests include human error with the implication that the clinical tests named diagnosis within the field of ACL injuries accuracy ‘significantly depends on the skill and experience of the operators and the severity of the injuries.’ Meaning that relying on the person carrying out the tests to be accurate with their knowledge and thorough in what they are doing is needed to allow for the results to be valid and reliable. 

Imagine based findings 
[bookmark: _Int_aRE9XQMO]Imagine based examinations are used to help in the diagnosis of anterior cruciate ligament (ACL) injuries being one of the most used methods, which as said by Zhang, Lingyan, et al. (2020) include ‘ultrasound diagnosis, CT diagnosis, and MRI diagnosis, and arthroscopy.’ Choi, Won Rak, et al. (2019) has suggested that ‘MRI examinations show high clinical diagnosis accuracy of ACL tears and meniscus’ meaning that in recent years has been chosen first within the diagnosis of knee injuries due to the progress been made in clinical based settings on the imagine type. 

Differential diagnosis
Anterior cruciate ligament (ACL) injuries often receive differential diagnosis due to other injuries that may accompany often have the same pathologies making them appear similarly. Anne Marie Chicorell, et al. (2011) has explained that the other pathologies that must be considered include ‘meniscal tears, osteochondral injuries, tibial spine fractures, other ligament injuries, or epiphyseal fractures. Acute ACL injuries specifically in younger patients ‘often sustains a lateral meniscus tear at the time of the original trauma’ with the risk of developing this medially within a more chronic injury as proved by Bellisari, Greg, et al. (2011). 

Red flags & non MSK conditions where appropriate
Being able to identify red flags in a physical examination or in the client's history is important, this is through being able to ‘perform a thorough examination of patients to identify red flags in order to generate a differential diagnosis for serious pathologies.’ as concluded by Kim, Young Jae. (2019) to be able to initiate a referral as immediately as possible. An appropriate plan of care is to communicate with the client's primary care physician ‘If in any case there is suspicion of a serious medical pathology’.

Referring clients
Referring clients is important to allow for an accurate diagnosis through medical screening and imaging, this will then allow them to get appropriate treatment for their specific injury as soon as possible which will cause for a more successful recovery and rehab process. This is also to help reduce the risk of misdiagnosis which would have a major impact on the healing process and time of the injury due to the risk of them being treated for a different injury to the one they are truly suffering with. Referring a client should be done firstly by informing the client your reasons for the referral and the benefits they will receive from this. Also explaining your findings and all information to the professional the client is being referred to allow them to gauge an understanding of the injury and its circumstances with also the ability to stop tests being redone that were already carried out on the client/patient. 
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