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Musculoskeletal injury and effects of various health conditions:
Anterior Cruciate Ligament (ACL) Injury

Introduction: 
The Anterior cruciate ligament (ACL) aids in stabilizing the knee joint along with another ligament (Evans et al, 2023) and joins the femur to the tibia (Ebbens, 2023). Excessive forward movement of the tibia and rotation of the knee is limited by the ACL. This narrative review will discuss a musculoskeletal injury, specifically an ACL injury, and the effects of various health conditions. Epidemiology, aetiology and principles of musculoskeletal management along with impact of condition will be discussed to develop a clear understanding of the injury and impact of health conditions. Existing literature will be synthesized from articles, books and research studies to gather reliable information. 

Epidemiology: 
An anterior cruciate ligament (ACL) injury is one of the most common injured ligaments in the knee (Evans et al, 2023). Approximately 52,000 people will suffer with an ACL injury every year in the UK (O’leary, 2019) with half of the injuries requiring reconstruction of the ACL. Research in Australia found 132 ACL injuries occurred amongst 108 athletes and accounted for 6.4% of all knee injuries over 5 years (Rigg et al, 2023). Almost half of these ACL injuries occurred during training. Sutton and Bullock (2013) gathered from research that an ACL injury is 3 times more common in female athletes than male athletes and females tend to suffer at a younger age then males. ACL injury rate is higher amongst female athletes that take part in football (Montalvo et al, 2019). Szymski et al (2021) researched over 5 consecutive football seasons between 2014-2019 and gathered that there were 958 ACL injuries registered, 20.7% of these were from professional football leagues. Individuals with increased body mass index (BMI), hypermobility and joint laxity are more commonly affected by an ACL injury (Evans et al, 2023). Musculoskeletal factors can also increase the risk such as weak quadriceps, increased slope of tibial plateaus and a decrease in the intercondylar femoral notch (Smith et al, 2011). 

Aetiology: 
[bookmark: _Int_0w8auyZm]An ACL injury is described as an acute injury due to it being caused from a sudden forceful movement. Brukner and Khans (2011) stated that an ACL tear occurs when an athlete is pivoting, landing from a jump or decelerating suddenly causing an internal rotation of the knee joint. Strain on the ACL is caused with a coronal and sagittal load combined with imbalanced muscle contraction of the quadriceps and hamstring muscle groups (Wetters et al, 2016). Approximately 75% of all ACL injuries happen with minimal or no-contact and is conducted mostly when an individual generates multidirectional force across the knee joint while bearing weight (Wetters et al, 2016). There are 3 grades of an ACL injury, grade 1 is a partial overstretch of the ACL, grade 2 is a partial tearing and grade 3 is a complete tear (Bowers, 2022). 
Card et al (2023) research shows that playing on an unnatural surface can increase the risk of conducting an ACL injury as there was a 21.1% increase in injuries in the NFL on a non-natural surface compared to natural grass. Female athletes are at a higher risk of suffering from an ACL injury due to many factors. Females have a smaller femoral notch leading to impinging on the ACL and their oestrogen level vary during the menstrual cycle especially during the follicular and ovulatory phase that leads to insufficient progesterone then supressing the effect on the ACL (Mancino et al, 2024). Also, athletes who take part in sports that require loading while landing and quick change in direction (Bates, 2015) are more likely to suffer with an ACL injury, for example football, ice hockey and basketball. There is a 15 times higher chance of re-injuring the ACL after returning to sport (Belozo, 2024) due to muscle and ligament weakness. 

Impact of condition: 
Suffering from an ACL injury takes an athlete out of sport for a long period of time, leading to effects on the athletes physical, mental and social health (Matsuzaki et al, 2022). Young athletes are a high number amongst individuals who suffer from an ACL injury and can suffer from PTSD after the injury. The athletes suffer from fear of reinjury and therefore effects their sleep pattern, numbness and avoid speaking about the injury which can lead to emotional stress around performing (Padaki et al, 2018). Physically after an ACL injury an athlete is known to suffer from knee pain, reduced knee function and range of motion (Ezat et al, 2021). In the long term, when an athlete returns to sport after ACL reconstruction their level of performance would have decreased and their careers are potentially shortened due to management of injury and reconstruction (Buerba et al, 2021).
An individual who has suffered from an ACL injury have a high risk of developing early onset osteoarthritis after reconstructions (Friel and Chu, 2013). ACL tears is one of the most frequent injuries leading to post-traumatic knee osteoarthritis (OA), which are seen in young, active people who don't have additional risk factors for suffering (Rodriguez-Merchan and Encinas-Ullan, 2022). Research has shown that 80% of American football players who have suffered from a knee injury show symptoms of OA after 10-30 years (Amoako and Pujalte, 2014). When an athlete suffers from OA, they experience pain and discomfort which can lead to time out of training and competing. Synovial sheath is the connective tissue that surrounds the ACL joint and shields the ligament from degradative effects. Injury of the sheath can expose the ACL to synovial fluid and hemarthrosis, which can lead to ligament damage and cell necrosis (Solis et al, 2022). This leads to weaker ACL joints leading to increased risk of ACL injury. 

Principles of musculoskeletal management: 
Effective musculoskeletal management is essential for restoring function, limiting risk of re-injury and optimising performance following an ACL injury. An ACL injury can be managed surgically or non-surgically depending on the grade of injury. It is important to consider the individuals age, activity level and demands when deciding what treatment is appropriate (Evans et al, 2023). 
After surgery more than 80% of cases see function of the knee fully restored (NHS, 2021). The success of reconstruction is predicted on the prehabilitation and rehabilitation completed around the operation as it is essential to minimize the risk of reinjury (Brinlee et al, 2021). Cunha and Solomon (2022) gathered from 4-6 weeks of prehabilitation athletes had improved early to mid-term strength and motion leading to improved timings of individuals returning to sport. Prehabilitation is done pre surgery to help increase range of motion and muscular strength in the leg as the individual requires movement back in the knee before reconstruction is completed (Maxwell, 2022). 
Approximately 30,000 ACL reconstructions a year in the UK (NIHR, 2024). ACL reconstruction is used to manage a complete rupture in the ACL. A graft is taken from a replacement tissue to form a new ACL (HSS, 2024); to see the best benefit from the surgery it is encouraged to put weight on the leg with support as soon as possible and take part in rehabilitation programme (Maxwell, 2022). It can take between 6 and 12 months to recover from ACL reconstruction. Within the first 2 weeks the focus is to increase range of motion and the weight bared on the leg and between 4-6 week the individual will be able to walk on crutches with no pain relief. Climbing up stairs and full range of motion will be seen over 6-14 weeks and running is encouraged after 3-5 months. Finally, depending on the individual's progress between 6-12 months they can return to contact sport at a gradual impact to help gain strength and stability back in the leg (Maxwell, 2022). 
There is a risk of developing OA after an ACL injury, the effect the OA has on an individual can be minimized. Paschos (2017) gathered that the initial impact at time of ACL injury initiates a degeneration process leading to OA over the year and can be minimized through reconstructive surgery. It is recommended that individuals who suffer from an ACL injury undergo a progressive rehabilitation programme to manage impairments and neuromuscular deficits to help reduce the development of OA (Driben et al, 2023). The rehabilitation will help strengthen and build up muscle around the knee joint, helping to support and stabilize the knee. Also, to reduce stiffness in the knee, range of motion exercises are important to retore flexibility. Individuals with a higher body mass index and experienced an ACL reconstruction may experience early signs of cartilage breakdown leading to risk of OA (Pamukoff et al, 2022). Therefore, rehabilitation is important to keep the body moving while increasing mobility in the knee to reduce the risk of developing OA.

Conclusion: 
In conclusion, anterior cruciate ligament injury is a musculoskeletal injury that frequently occurs amongst athletes, specifically young female athletes. The injury happens through a non-contact mechanism and is caused from muscular imbalance and pivoting of the knee. An ACL injury has a big impact on an individual's overall health, such as physical limitation, emotional distress and the long-term risk of developing osteoarthritis in the knee. There are many effective musculoskeletal management techniques to help an individual suffering from and ACL injury to regain normal function of the knee such as surgical reconstruction. Overall, it is important for individuals suffering from ACL injuries to follow prescribed rehabilitation programmes to help mobility and strength. 
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