Module Number: BMST5002       Student Number: 2307863 

Clinical Assessment Written assessment- Anterior Cruciate Ligament Grade 2 tear

Introduction
One of the most common and hazardous injuries encountered during sports and exercise is to the anterior cruciate ligament (ACL), which can occasionally cause severe functional disability and missed activity. ACL tears are a common injury that occurs during exercises that call for quick deceleration, twisting, or jumping. It can be identified by a partial rupture of the ligament. The goal of this paper is to present a thorough analysis of a Grade 2 ACL tear, including its clinical manifestations, differential diagnosis, and the significance of choosing the right imaging and surgical referrals. The essay will show how important a proper diagnosis and treatment are to guaranteeing the best outcomes for those affected by the condition by looking at both subjective and objective evaluation indicators.

Statistics
According to Cleveland Clinic (2023), A grade 2 Anterior Cruciate Ligament tear represents a partial rupture of the ligament fibres, resulting in instability in the knee joint. Whereas a grade 1 Anterior Cruciate Ligament tear involves minimal damage with intact ligament fibres, Grade 3 indicates a complete rupture. According to Musahl et al., (2019), Anterior Cruciate Ligament tears represent more than 50% of knee injuries and affect more than 200,000 people in the United States each year also “Young persons participating at high levels of competition are at particular risk; 40% of injuries are attributed to noncontact mechanisms involving pivoting, cutting, or jumping.” Giugliano et al., (2007) state that females are more likely to tear their Anterior Cruciate Ligament (ACL), and one of the reasons is due to “An increased level of estrogen in women relative to men which is believed to be an underlying cause of female ACL injuries. Estrogen receptors are present in human ACL fibroblasts, which produce the collagen that performs the major load-bearing function of the AC. When estrogen is present, the synthesis of collagen by the fibroblasts is reduced, which can reduce the strength of the ACL and increase the risk for an ACL injury”

Mechanisms of the injury
There are a lot of different mechanisms for an Anterior Cruciate Ligament tear, Boden et al., (2000) created a study where they used a standardised questionnaire, 89 athletes (100 knee injuries) were interviewed about the events surrounding their ACL injury. A noncontact mechanism was reported in 71 (72%) knees and a contact injury in 28 (28%) knees. Most of the injuries were sustained at foot strike with the knee close to full extension. “Noncontact mechanisms were classified as sudden deceleration prior to a change of direction or landing motion, while contact injuries occurred as a result of valgus collapse of the knee.” To support this information, Wetters et al., (2016) mention Anterior Cruciate Ligament tears most often “involve a change in velocity or the generation of multidirectional force across the knee joint while bearing weight. Specifically, rapid deceleration moments, including those that also involve planting the injured leg to cut and rapidly change direction, have been linked to ACL injuries. Landing from a jump, twisting, and pivoting have also been associated.” 

Pain Quality, Quantity and location
According to Physiopedia (2019) The pain of an ACL tear is often described as sharp or deep, particularly during the initial injury phase, over time, it may evolve into an aching sensation. Pain may subside with rest but return during weight-bearing or movement, pain is localised to the anterior knee, often around the joint line, with possible radiation to the medial and lateral aspects of the knee. 

Aggravating and easing factors
Weight-bearing activities, knee rotation and climbing stairs are some of the many stuff that aggravate the knee according to Mayoclinic (2022), rest, elevation and ice are a few of the things that Mayoclinic (2022) suggest that ease the pain of an ACL injury. Ebbens, J. (2023) mentions there are a few things you shouldn't do shortly after tearing your Anterior Cruciate ligament, HARM which stands for heat, alcohol, running and massage, doing these things will not help your recovery at all and will make the pain worse.

24-hour pain patterns+ Sleep disturbances
According to Musahl et al. (2019), oedema is often present and the most intense pain happens immediately following the event. During the first 24 hours, relaxation and elevation may help the pain subside, but attempting to move or bear weight can make it worse. Pain may also worsen at night due to a decrease in circulation and muscle relaxation. Discomfort when lying in specific positions, like on the afflicted side, can interfere with sleep. It can be difficult to find a comfortable resting posture at night due to throbbing discomfort that is made worse by inflammation and swelling. To find out if sleep quality and "psychological factors were associated with time to meet the discharge criteria to return to sport (RTS) following anterior cruciate ligament reconstruction (ACL-R) among athletes," Khalladi et al. (2020) conducted a study. According to Khalladi et al. (2020), "either sleep or psychological factors with time to meet the discharge criteria to RTS for the MDG" did not correlate.

Response to standard initial management including NSAIDS, ice, compression
Some discomfort may be reduced by elevating the leg with pillows. NSAIDs, compression, elevation, and ice are commonly used in initial therapy. These treatments work well to reduce acute oedema and offer short-term pain relief. Physiopedia also mentions peace and love where you protect the ACL, elevate the leg, avoid anti-inflammatory modalities, compress and educate. Then love stands for load, optimism, vascularisation and exercise. This is to try and maximise recovery and limit any further unnecessary effects that an Anterior Cruciate ligament tear could lead to.

Response to clinical tests including Range of Movement (ROM), Manual Muscle Tests (MMT), Ligament stress tests, Palpation, Special and Functional tests.

The NHS (2019) states that because of pain, swelling, or mechanical inhibition brought on by the injury, your knee may become extremely unstable, and you will lose your whole range of motion, particularly in full knee extension or deep knee flexion. You would see a significant difference between the injured and non-injured sides when doing our Active, Passive, and Resistant Ranges of Motion, knee flexion, extension, and medial and lateral rotation. Sandra et al., (2016). According to Sandra et al. (2016), when performing manual muscle tests, the surrounding muscles would have the greatest difficulty. As a result, the quadriceps as a group, hamstrings over the knee, and the hamstrings over the hip would all be weaker than the "non-injured" side. The Lachman Test, which is used to assess ligament stress, involves putting the knee in 30 degrees of flexion while the tibia is slightly externally rotated. The test is considered successful if the tibia feels soft or cushy at the end of range or if its anterior translation is 3 mm greater than that of the uninjured leg. The Anterior Draw test is the next ligament stress test. It involves sitting on the foot with the patient's hip at 45 degrees and knee at 90 degrees. Then, using your thumbs, palpate the joint line and attempt to move the tibia anteriorly in an explosive motion. If the tibia translates anteriorly more than 6 mm or if you experience a soft and mushy end feel. The lateral pivot-shift test is the next ligament stress test. According to Physiotutors (2017), a positive test result would be if you could hear a clunk or if the tibia were dragged posteriorly by a tightened iliotibial band that functions as a flexor at 30 to 40 degrees of knee flexion. You would feel a little discomfort when you palpated the knee. Khan et al., (2011). Functional tests like the squat and hop tests can also be used to determine whether there is an imbalance problem. McMurray's test is a unique exam that can be used to determine whether the meniscus is weak. According to Zhao et al. (2020) in "The Accuracy of MRI in the diagnosis of Anterior Cruciate Ligament Injury," an MRI of a torn ACL would likely show a partial tear, which is characterised by disruption in the ACL fibres and possibly some bone bruising that can be linked to injuries like meniscal tears. An MRI would also help distinguish between a grade 1, 2, and 3 tear.

Associated differential diagnoses+ Red flags and Non-MSK Conditions
Hamstring or quad tendon injuries, which result from the muscles not being used, are additional problems that may occur in conjunction with an anterior cruciate ligament injury because of the stress in the region. Meniscal tears, patellar dislocations, and medial collateral ligament (MCL) sprains are a few injuries that may be mistaken for an anterior cruciate ligament tear. When there are signs of more serious injuries, including compartment syndrome or vascular compromise, it is a red flag.




Importance of Referrals for surgical interventions or for imaging.

Referring clients is crucial if you want an accurate diagnosis. Khan et al. (2019) stress that the best course of action for evaluating anterior cruciate ligament damage is to go and have an MRI. Referrals for customers with anterior cruciate ligament injuries are particularly crucial since this allows us to determine the grade of the rupture, which will influence the kind of rehabilitation and therapy the client receives. Smith et al. (2017) emphasise the link between untreated anterior cruciate ligament injuries and early degenerative joint disease, which is another reason to refer clients in order to avoid any long-term problems including chronic instability, additional injuries, or early osteoarthritis. Another reason to refer a client is if there’s surgical considerations, they’d want to get it done as soon as possible so the recovery can start sooner. Referrals are also made because, in the event that surgery is necessary, the client would prefer to have it completed as soon as possible to begin their recovery. We should refer when the client is complaining of pain and comes to you with an issue such as pain in the knee, where you’d do the tests in the section above this and get a working diagnosis and if you suspect an anterior cruciate ligament tear but you aren’t a 100% sure, therefore you should send your client for a scan so they can be 100% and treat you based on the results. You should also refer the client if they want to be referred, some may prefer if they had a scan and were certain what was wrong with them, rather than being unaware of their injury. A study was done by Arastu et al., (2014) where hundred and sixteen patients (117 ACL tears) where some had imagining to diagnose and some didn’t, the conclusion mentioned “Despite a ‘typical’ mechanism of injury leading to ACL rupture, the rate of initial diagnosis in the UK still remains poor. This often leads to an unnecessary delay in the diagnosis and subsequent treatment and increases the risk of secondary injury to the knee.” This shows that we don’t use enough imaging because people don’t get referred enough to get diagnosed with an ACL injury, therefore they have further issues such as osteoarthritis etc.
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