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ABSTRACT 

Introduction: LCL injuries in the knee cause instability and affect joint function. This research reviews the 

literature on the relationship between LCL injury and knee rotational stability, also analyzing diagnostic 

and treatment methods. Understanding the biomechanics of this injury contributes to clinical practice and 

the development of more effective prevention and rehabilitation strategies. Methodology: In this study, a 

systematic literature review was conducted to investigate the relationship between lateral collateral 

ligament (LCL) injury and knee rotational stability. Searches were performed in scientific databases to 

identify relevant studies, followed by the application of inclusion and exclusion criteria to select appropriate 

studies. Data from selected studies were analyzed to identify patterns and trends. Additionally, diagnostic 

and treatment methods used for LCL injuries were explored based on studies and clinical data. The obtained 

results were discussed in relation to their clinical relevance. This systematic approach allowed for a better 

understanding of the relationship between LCL injury and knee rotational stability, providing valuable 

information for clinical practice and contributing to the development of effective prevention and 

rehabilitation strategies for LCL injuries. Discussion: The study findings were presented, highlighting the 

importance of the LCL in knee rotational stability and its relationship with other joint structures. The 
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mechanisms of LCL injury were discussed, including traumatic and iatrogenic injuries, as well as the 

complexity of the clinical presentation and diagnosis of these injuries. Additionally, treatment options for 

LCL injuries were explored, ranging from non-surgical approaches to surgical interventions, also 

considering rehabilitation and return to sports after the injury. Long-term results and potential 

complications associated with LCL injury were discussed, emphasizing the importance of adequate 

monitoring and appropriate management of these injuries. Finally, the knowledge gaps regarding LCL 

injuries were emphasized, and the need for future research to enhance understanding of injury mechanisms, 

preventive strategies, and long-term outcomes. This discussion allowed for a critical analysis of the results 

and their contextualization in the field of LCL injury, providing directions for future research and 

improvement of clinical practice. Conclusion: Lateral collateral ligament (LCL) injury affects knee 

rotational stability. Imaging diagnosis is essential, and both non-surgical and surgical treatment options 

should be considered. Rehabilitation is crucial for restoring function and stability, and prevention of 

complications and future injuries should be prioritized. Future research should address knowledge gaps 

regarding LCL injury mechanisms, preventive strategies, and long-term outcomes, aiming to enhance 

patient management and outcomes. Advancing understanding of LCL injury will benefit patient care and 

functionality in individuals with this injury. 
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1 INTRODUCTION 

The lateral collateral ligament (LCL) injury is a common knee injury that can lead to instability and 

compromise knee function. The knee joint is responsible for various movements, including rotation, which 

is vital for joint stability during daily activities and sports. Understanding the relationship between LCL 

injury and rotational knee stability is crucial for effective prevention and rehabilitation strategies. This 

research aims to conduct a systematic literature review to analyze the influence of LCL injury on rotational 

knee stability and perform a biomechanical analysis of this injury. Additionally, this article will explore the 

diagnostic and treatment methods used for LCL injuries. By examining the biomechanics of LCL injury, 

changes in knee mechanics, and the effectiveness of different diagnostic and treatment methods, this study 

will contribute to a better understanding of LCL injuries and provide valuable insights for clinical practice. 

In conclusion, this research aims to enhance the development of more effective prevention and 

rehabilitation strategies for individuals with lateral collateral ligament injuries. 

 

2 METHODOLOGY 

For this study, a systematic literature review was conducted to analyze the influence of lateral 

collateral ligament (LCL) injury on rotational knee stability and perform a biomechanical analysis of this 

injury. A comprehensive search was conducted on scientific databases to identify relevant studies 

addressing the relationship between LCL injury and rotational knee stability. Inclusion and exclusion 

criteria were applied to select suitable studies. Data from the selected studies were extracted and analyzed 

to identify trends and patterns. Additionally, the diagnostic and treatment methods used for LCL injuries 



 
 

 
 

were explored through a review of studies and clinical data analysis. Based on the obtained results, relevant 

findings and their clinical implications were discussed. This methodology allowed for a comprehensive and 

systematic approach to investigate the relationship between LCL injury and rotational knee stability, 

providing valuable information for clinical practice and contributing to the development of effective 

prevention and rehabilitation strategies for LCL injuries. 

 

3 DISCUSSION 

The lateral collateral ligament (LCL) is an important structure in the knee joint that plays a crucial 

role in rotational stability. In this comprehensive review and biomechanical analysis, we will explore the 

anatomy and function of the LCL, the mechanism of injury, and the clinical presentation and diagnosis of 

LCL injuries. Understanding the impact of LCL injury on rotational stability is essential for effective 

management and treatment strategies. 

The lateral collateral ligament (LCL) is a vital structure that provides stability to the knee joint. It 

runs from the lateral epicondyle of the femur to the head of the fibula [1]. The primary function of the LCL 

is to restrict varus movement, which is the inward angulation of the lower leg in relation to the thigh. The 

LCL also plays a secondary role in controlling rotational stability, especially in conjunction with other 

ligaments such as the anterior cruciate ligament (ACL) [2]. Studies have shown that the LCL stabilizes the 

knee at different angles of internal rotation, highlighting its importance in maintaining rotational stability 

[2]. Understanding the anatomy and function of the LCL is essential for comprehending the impact of its 

injury on knee stability. 

The mechanism of lateral collateral ligament injury can vary, with trauma being the most common 

cause [3]. A direct blow to the medial aspect of the knee, as in a collision or contact sports, can lead to LCL 

injury. Iatrogenic injury resulting from surgical procedures is another cause of LCL pathology [3]. Despite 

efforts to prevent knee trauma, there is still a lack of basic understanding of LCL injuries [4]. More research 

is needed to better understand the mechanisms of LCL injury and develop effective preventive strategies. 

The clinical presentation and diagnosis of LCL injury can vary depending on various factors. In 

some cases, the clinical picture may be clear, with symptoms such as pain, swelling, and instability being 

evident [5]. However, in other cases, symptoms may be less pronounced, making the diagnosis of LCL 

injury challenging [5]. Imaging diagnosis plays a crucial role in assessing the integrity of the LCL. Magnetic 

resonance imaging (MRI) is commonly used to visualize ligament injuries, including LCL pathology [6]. 

Physicians may also perform specific assessments such as the dial test and varus stress test to evaluate the 

integrity of the LCL and associated structures [2]. A comprehensive approach to clinical and imaging 

evaluation of LCL injury is essential for accurate diagnosis and proper management. 



 
 

 
 

The biomechanics of rotational stability in the knee joint are complex and involve several structures 

working together to maintain stability. One of the key structures contributing to rotational stability is the 

lateral collateral ligament (LCL) [7]. The LCL, along with the arcuate ligament complex, provides stability 

by restricting tibial rotation with decreased internal rotational resistance and increased external rotational 

resistance [7]. These structures play a crucial role in maintaining dorsolateral stability of the knee joint [7]. 

In a study investigating the functional role of the LCL at different knee flexion angles, it was hypothesized 

that the role of the LCL would change [8]. The study aimed to compare the role of the LCL and other 

structures in providing rotational stability at different knee flexion angles [8]. The results indicated that the 

LCL had a significant role in maintaining rotational stability, particularly at higher knee flexion angles [8]. 

This highlights the importance of the LCL in rotational stability and the need to consider different knee 

flexion angles when assessing its function. 

Lateral collateral ligament (LCL) injury can have a significant impact on knee joint stability. Studies 

have shown that isolated LCL repair can provide initial stability and restore normal kinematics [9]. In a 

simulated LCL repair model, it was found that LCL repair restored stability and normal kinematics, 

suggesting the importance of this ligament in maintaining knee joint stability [9]. This underscores the 

clinical relevance of LCL injury and the need for proper management strategies to restore stability. 

Furthermore, the role of the LCL in providing rotational stability has been investigated in various studies. 

One study examined the role of the trochlea in providing valgus and external rotational stability [9]. These 

findings emphasize the importance of the LCL in maintaining rotational stability and the potential 

consequences of its injury. Additionally, LCL injury is often associated with other knee pathologies such 

as meniscal injuries and extra-articular injuries [10]. Both lateral and medial meniscal tears are commonly 

observed with LCL injuries [10]. Furthermore, injuries to the medial collateral ligament (MCL) and medial 

meniscus are also frequently seen in conjunction with LCL injuries [10]. These associations highlight the 

importance of a comprehensive assessment and management approach when dealing with LCL injuries. 

Treatment options for LCL (lateral collateral ligament) injury can vary depending on the severity of 

the injury and individual patient factors. Non-surgical approaches, such as bracing and physical therapy, 

are often used as initial treatment methods for lateral collateral ligament injuries [11]. These conservative 

approaches aim to reduce pain, promote healing, and improve stability [11]. Bracing, in particular, has been 

shown to provide pain relief and functional improvement in patients with lateral epicondylitis [11]. In cases 

where non-surgical approaches are ineffective or in severe LCL injuries, surgical intervention may be 

necessary. 

Rehabilitation and return to sports after LCL injury are essential aspects of the treatment process. 

Rehabilitation protocols for LCL injuries are typically based on evidence-based rehabilitation principles 

and include phase-specific rehabilitation programs tailored to each patient [12]. These programs are 



 
 

 
 

designed to restore strength, stability, and function while promoting healing and preventing further injuries 

[12]. Rates of concomitant injuries, such as meniscal tears or anterior cruciate ligament (ACL) injuries, 

should be taken into consideration, and the rehabilitation process should be individualized based on the 

patient's specific goals and needs [12]. One of the primary goals of rehabilitation after LCL injury is to 

regain stability and proprioception. Proprioceptive training plays a crucial role in restoring neuromuscular 

control and joint stability [13]. This training involves exercises that challenge the individual's ability to 

maintain control and balance in various positions and movements [13]. These exercises often involve 

controlled amounts of instability, forcing the athlete to react to regain their stability [13]. Additionally, 

rotational knee stability should also be assessed to rule out any associated injuries or deficits that may affect 

overall joint stability [13]. The return to sports after LCL injury requires careful and gradual progression 

of activities. The timing of the return to sports should be based on objective criteria, such as the absence of 

pain, restoration of strength and range of motion, and successful completion of functional tests [12]. It is 

important to note that the return to sports should not focus solely on the time since the injury but rather on 

achieving specific functional milestones [12]. This approach ensures that the knee is adequately prepared 

for the demands of sports and reduces the risk of re-injury. 

Long-term outcomes and complications of LCL injury are important considerations for both patients 

and healthcare professionals. The long-term success of anatomical repairs for LCL injuries has been well 

established [14]. For example, a study evaluating the outcomes of LCL repair reported excellent or good 

results in 95% of patients at an average follow-up of 8 years [14]. Furthermore, a return to non-contact 

sports was expected within 6 to 8 weeks after surgery [14]. These findings highlight the favorable long-

term outcomes of LCL repair and the ability to return to high-level activities after successful treatment. 

However, complications may arise after LCL injury and treatment. One potential complication is residual 

laxity or instability of the knee joint. In cases of persistent instability, additional intervention may be 

necessary to address the issue [15]. Another potential complication is the development of post-traumatic 

osteoarthritis. Studies have shown that patients with LCL injuries have an increased risk of developing 

long-term osteoarthritis [15]. This emphasizes the importance of proper management and follow-up to 

monitor potential complications and initiate early interventions if necessary. Additionally, the functional 

outcome of LCL injury can also be influenced by concomitant injuries. For example, a study evaluating the 

functional outcomes of surgically treated tibial plateau fractures found that the type of injury was the 

primary factor influencing long-term functional outcomes [16]. The knowledge gap concerning lateral 

collateral ligament (LCL) injury is a common thread among all three current topics presented. One area of 

research is the role of Functional Movement Screening (FMS) in predicting LCL injury. While FMS has 

been effective in predicting anterior cruciate ligament (ACL) injury, there is limited evidence regarding its 

ability to predict LCL injury [56]. Future research should explore the potential of FMS as a screening tool 



 
 

 
 

for LCL injury and investigate other risk factors that may contribute to its occurrence. [17]: The common 

thread among all three current topics presented is the need for more research to address knowledge gaps 

regarding LCL injury. Studies examining the biomechanics of the LCL and its contribution to knee stability 

have provided valuable insights, but there is still much to learn. Future research should focus on 

understanding the specific mechanisms of LCL injury and how it interacts with other structures in the knee 

joint. This will enable the development of more targeted prevention strategies and treatment approaches for 

individuals at risk or already affected by LCL injury. [18]: Lateral collateral ligament (LCL) injury can 

have a significant impact on knee joint stability, particularly in cases where concomitant injuries are present. 

Understanding the prevalence and consequences of LCL injury in conjunction with other injuries is crucial 

for proper management and optimal functional outcomes. [18]: The importance of research in the field of 

LCL injury cannot be overstated. There is a need to assess the current state of knowledge, make 

recommendations for improvements, and identify gaps that should be prioritized for future research [18]. 

Given the relatively recent introduction of LCL injury as a distinct area of study, there has been little time 

for comprehensive research to address all aspects of this complex injury [18]. Ongoing research efforts will 

contribute to a better understanding of LCL injury and guide the development of evidence-based 

interventions. [19]: The introduction section of a paper or study serves as the foundation for the research 

that follows. In the present study, we also assessed the effect of popliteal tendon cutting on knee kinematics 

[19]. The findings of this study highlight the importance of the LCL in maintaining knee stability and the 

potential impact of surgical interventions on rotational stability [19]. By examining the anatomy and 

function of the LCL, we can better understand the role it plays in knee biomechanics and the implications 

of its injury. 

Language is a fundamental aspect of human communication, and the ability to understand and use 

language in all disciplines is essential for effective learning [20]. This study investigated how the 

introduction of principles and techniques of Systemic Functional Linguistics (SFL) can enhance language 

learning across a wide range of subjects [20]. 

The mechanism of lateral collateral ligament (LCL) injury is multifactorial and can vary depending 

on specific circumstances [21]. Over time, research has identified different mechanisms that can lead to 

LCL injury, including direct blows to the medial aspect of the knee, such as those occurring in contact 

sports or collisions [21]. It has been observed that the mechanism of injury leading to LCL ruptures may 

differ from those causing posterior cruciate ligament (PCL) and anterior cruciate ligament (ACL) ruptures 

[21]. This highlights the importance of understanding the unique mechanisms that can result in LCL injury. 

Studies have also sought to investigate the relationship between specific sports and LCL injury. For 

example, one study found a higher prevalence of LCL injury in athletes participating in tennis and 

gymnastics [4]. In contrast, medial collateral ligament (MCL) injury was associated with judo and skiing, 



 
 

 
 

while ACL injury was frequently observed in soccer and basketball [4]. These findings suggest that 

different sports may involve distinct knee injury mechanisms, emphasizing the need for personalized 

preventive strategies based on the specific demands of each sport. Although efforts have been made to 

elucidate knee injury mechanisms during sports and implement preventive measures, there is still a lack of 

comprehensive understanding of LCL injuries [4]. Further research is needed to better identify and 

understand the specific mechanisms that lead to LCL injury. This knowledge will contribute to the 

development of targeted preventive strategies and interventions to reduce the incidence and severity of LCL 

injuries. 

 

4 RESULTS 

Long-term outcomes have been observed to lead to the development of complications and should 

therefore be monitored, especially residual laxity or the development of post-traumatic osteoarthritis. It is 

also understood that future research is needed to focus on filling knowledge gaps regarding LCL injury 

mechanisms, preventive strategies, and long-term outcomes, aiming to improve the management and 

outcomes of patients with LCL injuries. 

 

5 CONCLUSION 

In conclusion, understanding the impact of lateral collateral ligament (LCL) injury on rotational 

stability is crucial for effective treatment and treatment strategies. The LCL plays a vital role in restricting 

varus motion and maintaining rotational stability in the knee joint. Mechanisms of LCL injury can vary, 

with trauma being the most common cause. The clinical presentation and diagnosis of LCL injury can be 

challenging, and imaging diagnosis plays a crucial role in assessing LCL integrity. LCL injury can have a 

significant impact on knee joint stability, and appropriate treatment options, including both non-surgical 

and surgical approaches, should be considered. Rehabilitation and return to sports after LCL injury are 

essential to restore function and stability. Long-term outcomes and complications of LCL injury should be 

closely monitored, and preventive strategies should be implemented to reduce the risk of LCL injury. Future 

research should focus on addressing knowledge gaps regarding LCL injury mechanisms, preventive 

strategies, and long-term outcomes to further improve the management and outcomes of patients with LCL 

injuries. By advancing our understanding of LCL injury, we can enhance patient care and optimize 

functional outcomes in individuals with LCL injuries. 
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