Grade 2 Anterior cruciate ligament injury and how other health conditions affect the injury

Introduction
A grade 2 Anterior cruciate ligament injury is classified as a sprain where the ligament is stretched to a point where it becomes loose, often referred to as a partial tear (American Academy of Orthopaedic Surgeons, 2023). , This assignment determines and investigates the aetiology and impact of health conditions negatively impact healing and rehabilitation, increasing complications. Understanding these factors is essential for improving outcomes and developing effective, individualized treatment strategies.

Aetiology
 ACL injuries are typically more likely to occur from non-contact mechanisms such as sudden deceleration, pivoting, or landing from a jump with poor alignment (Griffin et al., 2006).). When such movement happens, the knee is usually in near-full extension causing the tibia to move forwards and rotate internally beneath the femur (Yu and Garrett, 2007). In sports, such mechanism is more likely to occur in football, basketball or netball (Griffin et al, 2006). ACL injuries can also happen from contact force to the lateral side of the knee, pushing the knee externally. This happens due to the foot being planted and cannot move to absorb. The valgus and rotational force lead to excessive strain or tearing of the ligament (Boden et al., 2000).   This is common in tackling in football, rugby and martial arts.  A study by Hewett, Myer and Ford (2006), says that woman are 2-8 more times likely to suffer a grade 2 ACL injury in cutting and jumping sports such as netball, football and basketball. This is because the pelvis in females is wider than men to accommodate for childbirth, leading to a larger angle between the femur and tibia, known as a Q angle (Hewett, Myer and Ford, 2006). Woman also have greater general ligamentous laxity due to hormonal factors, putting them more at risk of an ACL injury. As the ligaments allowing the joints to be hyper mobilized, the knee has less stability making woman more vulnerable to partial tearing under biomechanical loads (Shultz et al., 2010). Athletes that play high risk sports are also at risk of grade 2 ACL injuries as it places high loads on the anterior cruciate ligament, increasing risk of partial tears (Hewett, Myer and Ford, 2006). Other factors such as playing on artificial turf increases friction and fatigue leads to improper form and delayed reactions can also put an individual at risk of an ACL injury (Hershman et al, 2012; Wong et al, 2020).
Epidemiology
ACL injury is specifically common in athletes or active individuals, and usually account for half of all knee injuries (UPMC, 2023). Grade 2 anterior cruciate ligament injury is less frequently reported in epidemiological studies compared to grade 3. This is because professionals struggle to accurately diagnose partial tears as not detected as easily (Pujol et al, 2015).  Research indicates that up to 39% of athletes with ACL grade 1 injury may experience progression to grade 2 or grade 3 injuries, especially if initial injury is not managed correctly (Şeyma Torgutalp, Dönmez and Korkusuz, 2020).  As mentioned, contact sports are the most associated with higher ACL injury rates, Joshi et al (2022) states that football accounts for 83% of grade 2 ACL injuries. Basketball is also a common sport that experience a high rate of ACL injuries, especially in women, due to the jumping and quick turning (Joseph et al., 2013).  This study states that woman have a higher rate of 10.3 per 100,000 athlete exposures. Men are also at risk in this sport but have a lower rate of 2.3 per 100,00 athletes' exposure.

Principles of musculoskeletal
A grade 2 anterior cruciate ligament injury compromises knee stability but does not fully disrupt the ligament. Musculoskeletal management places an important focus on restoring joint stability, strengthening, proprioception and preventing progression to full tear of the ACL (Massachusetts General Brigham Sports Medicine ,2022). Early and accurate identification of grade of injury is important regarding which conservative approaches is appropriate to treat injury or if surgery is needed. The acronym ‘RICE’ is used for the acute phase of management, the initial treatment after injury. This approach helps minimize inflammation, reduce pain, and support the early stages of healing (Cleveland clinic, 2024). Resting the knee limits further mechanical stress on partial torn ACL and allow initial healing. Avoiding weight bearing using crutches or brace in early phases prevents progression to complete grade 3 tear (Bleakley, Glasgow and MacAuley, 2012). Applying ice to the knee will reduce swelling and secondary tissue damage such as meniscus cartilage and other ligaments supporting the knee. Cryotherapy is most effective in the first 48-72 hours post ACL injury and is recommended for 15 to 20 minutes every 2 to 3 hours. By being consistent with cryotherapy, it will slow down nerve conduction velocity, helping to reduce pain (Algafly, George and Herrington, 2007).  Individuals should use elastic bandages or knee sleeves to compress the site of injury as it helps limit fluid accumulation and reduces swelling. Compression also helps stabilize the joint temporarily and improve proprioceptive feedback (American Academy of Orthopaedic Surgeons, 2022).  Bracing of knee can be used to limit anterior tibial translation (Beynnon et al., 2003). The knee should be kept elevated at least above the level of the heart to promote blood flow from body’s tissue and organs back to the heart, known as venous return (Mediaustralia.com.au, 2020).  This helps drain inflammatory by-products from the joint space, reducing swelling (Edema) (Mac Auley, 2001). ‘RICE’ is effective way of handling pain and managing pain and swelling short term but should be quickly followed by active rehabilitation to restore function in the knee (Bleakley, Glasgow and MacAuley, 2012). Pain can be managed using NSAIDs or physiotherapy modalities ((Mac Auley, 2001). As the ligament is not fully torn in a grade 2 injury, non-operative rehabilitation is recommended as first line of treatment. This is because there is still structural intergirty and some functional stability remaining in the knee (Frobell et al., 2013).  Early controlled range of motion exercises are used for the first 2 weeks, starting with knee extension to prevent stiffness and quadricep activations to help restore knee function (Mac Auley, 2001). Strength and mobility are then targeted in the next 2 to 6 weeks to help restore strength and range of movement, continuing with quadricep and hamstring isometric stretches and incorporating closed chain exercises such as mini squats. This is introduced to provide support to the knee joint. At this stage, progression to stationary bike and straight leg stretches can also be produced to improve range of movement and strength (Frobell et al. (2013). For the next 6 weeks + should focus on rebuilding stability and proprioception back into the knee joint. Balance exercises such as standing on one leg can be introduced to help improve proprioception. Strength exercises also continue with more challenging closed-chain exercises and leg press (Risberg et al, 2001). Progression to sport specific drills can also start to be incorporated such as plyometric, agility training and running drills to restore coordination and explosive power. Before return to play, functional tests should be conducted to assess return to play readiness (Grindem et al, 2011).

Impact of Conditions
 A health condition is defined as ‘a state of illness, disease or injury that impacts an individual's physical or mental wellbeing’ (Eufic.org, 2019). Health conditions can an influence on management or risk of any sports injuries an individual could develop in their lifetime.  Osteoarthritis can make an individual more susceptible to a partial tear of the ACL as it causes abnormal alignment in the knee (Andriacchi and Dyrby, 2005). Pre-existing Osteoarthritis can also accelerate due to joint mechanics from initial ACL injury, creating a painful cycle of joint degeneration and instability (Lohmander et al., 2007). Osteoarthritis typically causes cartilage degeneration in the knee; this puts strain on the ligaments in the knee as the cartilage that cushions the ends of the bones in the joint is broken down (Cleveland clinic, 2024). The ACL is then taking on more strain, making an individual more vulnerable to ACL injuries, especially women (Macmillan, 2020).  Felson and H -G Schaible (2009), have reported that individuals with osteoarthritis and a grade 2 ACL injury often suffer with higher levels of pain and slower return to sports. Individuals with this condition and injury take slower time to return to sports as rehabilitation processes take longer due to difficulty with tolerance to weight bearing exercises when trying to gain full movement back in the knee. This process is also delayed as joint stiffness in the knee is more pronoun and muscle atrophy influence the individual's ability to weight bear (Felson and H -G Schaible, 2009). The combination of weakened ligament structure and OA-related instability may predispose the knee to a complete ACL tear (Grade 3) if untreated (Lohmander et al., 2007).

Conclusion 
To conclude, grade 2 ACL injuries have significant challenges due to diagnostic complexity and the risk of progression if not managed correctly. Understanding the mechanisms of injury, especially in high-risk sports, and acknowledging the role of individual health conditions like osteoarthritis is essential for effective treatment. These conditions can affect rehabilitation and delay recovery due to factors like joint degeneration and impaired load tolerance (Felson & Schaible, 2009; Lohmander et al., 2007). Early intervention, tailored rehabilitation, and awareness are key to preventing further complications and optimizing functional outcomes (Frobell et al., 2013).
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