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Torn anterior cruciate ligament

Overview
ACL tears are a common and dangerous knee injury, particularly in sportsmen or people who engage in activities that call for abrupt pauses or direction changes. By restricting the tibia's forward motion in relation to the femur and managing rotational stresses, the ACL stabilises the knee. Non-contact mechanisms like sudden direction changes or uncomfortable landings cause the majority of ACL injuries. Pain, swelling, and a "popping" sound are common symptoms, and joint instability is frequently present as well (Miyasaka, Daniel & Stone, 1991). Clinical tests, such the Lachman test, that are backed by MRI are used to make the diagnosis. The degree of exercise and injury severity determine the course of treatment. For people who are less active, non-surgical rehabilitation might be enough, but for those who have significant physical demands, surgical reconstruction is frequently advised. According to Logerstedt et al. (2010), knee function restoration need a systematic rehabilitation program. For the best long-term results and injury avoidance, early diagnosis and customised therapy are crucial.

Epidemiology
Injuries to the anterior cruciate ligament (ACL) are among the most prevalent and incapacitating knee injuries, especially in athletes who play sports requiring a lot of cutting, turning, and jumping. Research has shown that a combination of anatomical, hormonal, and neuromuscular abnormalities account for the significantly greater rate of ACL injuries among female athletes than male players (Arendt & Dick, 1995). ACL tears in women are very common in sports like basketball and soccer, with non-contact mechanisms causing most of the injuries. They frequently happen during abrupt direction changes, poor landing technique, or deceleration motions. ACL injuries have serious long-term effects and frequently necessitate surgical restoration and protracted rehabilitation. Effective therapy entails evidence-based protocols that integrate non-surgical and surgical techniques, such as post-operative rehabilitation to regain knee function, strength, and stability (Logerstedt et al., 2010). People may have lower performance levels and a higher chance of developing secondary issues, such early-onset osteoarthritis, if they are not well managed. Sports medicine has made preventative techniques like neuromuscular training programs a top priority due to the incidence and consequences of ACL injuries, particularly in young, active people. Through enhancements in strength, balance, and movement mechanics, these strategies seek to lower the chance of injury.


Aetiology
 Numerous studies have examined the epidemiology of ACL injuries; data show that the incidence of ACL ruptures varies between 30 and 78 per 100,000 people per year, with a significantly higher prevalence in sports like football, basketball, and skiing that require jumping, cutting, and pivoting (Arendt & Dick, 1995). Even while participating in the same sports, female athletes are more likely than their male counterparts to get an ACL injury. This is a very significant epidemiological finding. Numerous variables, such as hormonal effects, variations in neuromuscular control, and biomechanical movement patterns, have been connected to this enhanced sensitivity (Arendt & Dick, 1995). Non-contact mechanisms account for the majority of ACL injuries, commonly occurring during rapid deceleration, sudden changes in direction, or landing from a jump with poor alignment. These mechanisms highlight the importance of intrinsic risk factors in the epidemiology of ACL injuries. The consequences of ACL tears can be substantial, not only due to the physical limitations they impose but also because of the economic and psychosocial burden associated with surgical intervention, prolonged rehabilitation, and time lost from sport and work. ACL injuries have a large impact on functional mobility and are a major issue in orthopaedic and sports medicine, according to Logerstedt et al. (2010).  In order to successfully manage ACL injuries, they support evidence-based clinical recommendations that emphasise precise diagnosis, sensible surgical judgement, and organised rehabilitation procedures.  Furthermore, preventative methods have taken centre stage in epidemiological discussions because to the high rates of incidence and reinjury.  Programs for neuromuscular training have shown promise in lowering the likelihood of ACL injuries, particularly in high-risk individuals.  All things considered, knowing the epidemiology of ACL tears is essential for creating focused preventative, therapeutic, and long-term care plans. 

Studies have consistently found that female athletes are more likely to experience acl injuries than their male counterparts, no matter the sport. One major reason for this is anatomical differences, particularly the Q-angle. In females, the Q-angle is larger than in males, which increases the strain on the knee during movements like sudden direction changes or jumps. This angle is formed by lines from the patella to the tibial tuberosity and from the patella to the anterior superior iliac spine, and it makes the knee joint less stable. According to Arendt and Dick (1995), this anatomical difference plays a big role in why women are more prone to ACL injuries, especially in high-impact sports like soccer and basketball. The findings suggest that understanding these physical differences can be key to preventing ACL injuries in female athletes and tailoring injury prevention strategies to their unique needs. Moreover, females are more likely to sustain an ACL injury due to biomechanical factors. Women frequently exhibit less ideal landing mechanics, including increased knee valgus (inward collapse) and less efficient hamstring activation during activities like jumping or abrupt direction changes (Michaud et al., 2016). These elements put more strain on the ACL, increasing its vulnerability to damage. The risk of ACL tears in females may be further increased by hormonal fluctuations, especially during the menstrual cycle, which may also lead to increased ligament laxity (Arendt & Dick, 1995). These hormonal, biomechanical, and anatomical factors work together to explain why ACL injuries are more common in women than in men.

Condition in relation 

In addition to having an immediate effect on knee stability and sports performance, anterior cruciate ligament (ACL) injuries are important because they are strongly linked to the development of post-traumatic osteoarthritis (PTOA).  According to research, even after undergoing surgical reconstruction, people who have an ACL rupture are significantly more likely to develop osteoarthritis in the injured knee, frequently within ten years of the injury (Friel & Chu, 2013).  The mechanical and biological alterations that follow an ACL injury are mostly to blame for this.  The knee frequently becomes biomechanically unstable after an ACL tear, leading to aberrant joint loading patterns and elevated shear forces during motion.  These altered mechanics accelerate the breakdown of articular cartilage and contribute to early degenerative changes. Furthermore, injury to other intra-articular structures, including the menisci and articular cartilage, commonly coexists with ACL injuries.  According to Lohmander et al. (2007), these combined traumas greatly raise the likelihood of PTOA and worsen joint deterioration.  Furthermore, the physiological and inflammatory alterations that take place at the moment of injury may start a series of molecular processes that result in cartilage degradation even with surgical intervention meant to restore joint stability.  The breakdown of joint tissue after injury is also facilitated by the release of catabolic enzymes, disturbed joint homeostasis, and synovial inflammation. These results highlight the significance of joint-preserving techniques, thorough rehabilitation, and early diagnosis after an ACL damage.  To lessen long-term effects, proper surgical planning, focused post-operative treatment, and the prevention of secondary injury are crucial.  Patients with a history of ACL rupture require continuous monitoring and care because, although ACL restoration can restore functional stability, it does not completely remove the risk of PTOA.
Rehabilitation
In order to restore knee function, avoid re-injury, and ensure a safe return to physical activity after an anterior cruciate ligament (ACL) damage, rehabilitation is a crucial part of the healing process. Usually, rehabilitation regimens are broken down into phases, each with distinct objectives based on the patient's development and recovery schedule. The main objectives during the initial phase (0–2 weeks after the injury or surgery) are to decrease pain and swelling, restore knee extension, and re-establish quadriceps activation. During this time, isometric exercises, limited weight-bearing, and cryotherapy are frequently recommended (Adams et al., 2012). Early in the healing phase, it is essential to restore complete knee extension since loss of extension is linked to long-term joint dysfunction and poor functional results. Patients enter the intermediate phase of therapy (2–12 weeks), when the focus is on increasing muscle strength, neuromuscular control, and range of motion (ROM).  The lower anterior tibial translation pressures of closed kinetic chain activities, including leg presses and squats, are frequently used because they lessen the strain on the healing ACL graft (Escamilla et al., 2012).  At this point, proprioceptive training, balancing drills, and core strengthening are also essential for restoring dynamic knee stability.  Neuromuscular electrical stimulation (NMES) can improve muscle recruitment and strength development in situations when voluntary quadriceps activation is compromised (Lepley et al., 2015). Sport-specific training and advanced neuromuscular re-education are the focus of the late recovery phase, which lasts three to six months.  To simulate the demands of athletic performance, directional change exercises, agility drills, and plyometric drills are progressively added.  Safe mechanics may be ensured and flawed movement patterns corrected with the use of movement analysis and biomechanical feedback.  Isokinetic strength testing, hop tests, and psychological readiness evaluations are examples of objective measures that are commonly used to inform judgements about returning to sports (Logerstedt et al., 2012).  Fulfilling these requirements considerably lowers the chance of re-injury, which is notably high in the first two years after ACL repair, especially for younger, more active people. Importantly, rehabilitation results are also influenced by psychological variables.  Lack of confidence, poor rehabilitation program adherence, and fear of re-injury can all impede development and postpone returning to sports.  Incorporating goal-setting, psychological support, and patient education into the rehabilitation process can improve long-term success and motivation (Ardern et al., 2013).  Furthermore, there is evidence that injury prevention programs, like FIFA 11+ or neuromuscular training regimens, may be used after recovery to reduce the probability of ACL injuries, especially in high-risk groups like female players. After all, there is no one-size-fits-all strategy for ACL rehabilitation.  A multidisciplinary, customised strategy that takes into account the patient's objectives, the demands of the sport, and their clinical presentation is necessary.  For the rehabilitation program to maximise healing and lower the risk of re-injury or secondary problems, it must be continuously monitored and adjusted.
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