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Abstract: 
Background: The collateral ligaments of the knee, comprising the medial collateral ligament (MCL) and lateral 
collateral ligament (LCL), are crucial for joint stability by resisting valgus and varus stresses. Injuries to these 
ligaments are common in sports and trauma, often presenting with variable clinical outcomes depending on the 
severity and presence of correlated injuries. Understanding the correlation between functional anatomy and 
injury patterns is essential for accurate diagnosis and appropriate treatment. 
Aim: To analyze the functional anatomy and correlate injury patterns of the knee collateral ligaments in a cohort 
of patients, and to evaluate management strategies and outcomes. 
Methods: This retrospective observational study was conducted at Laxmi Chandravanshi Medical College, 
Bisrampur over a period of two years. A total of 50 patients with documented knee collateral ligament injuries 
were included. Data on demographics, mechanism of injury, type of ligament involvement, correlated injuries, 
treatment modality, and outcomes were collected from medical records. Statistical analysis was performed using 
SPSS version 23.0, with significance set at p<0.05. 
Results: The mean age of participants was 32.8 ± 9.4 years, with a male predominance (72%). MCL injuries 
were most common (60%), followed by LCL (24%) and combined injuries (16%). The predominant mechanism 
was sports-related trauma (42%) followed by road traffic accidents (36%). Correlated injuries were observed in 
30%, with anterior cruciate ligament (ACL) tears being the most frequent (18%). Conservative management was 
employed in 70% of cases, while 30% underwent surgery. At 6-month follow-up, 76% achieved good functional 
recovery, with significantly better outcomes in isolated MCL injuries compared to combined injuries (p=0.04). 
Conclusion: MCL injuries represent the majority of collateral ligament injuries, primarily affecting young 
males engaged in sports. Conservative treatment offers favorable outcomes in isolated injuries, whereas surgical 
intervention is often required for combined injuries. 
Recommendations: Early recognition, precise imaging, and patient-specific treatment strategies are essential to 
optimize recovery. Further multicenter prospective studies with larger sample sizes are recommended to 
strengthen evidence regarding long-term outcomes. 
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Introduction

The knee joint’s stability is critically dependent on 
its ligamentous structures, among which the 
collateral ligaments — the (MCL) and (LCL) — 
play vital roles in resisting valgus, varus and 
rotational forces. Recent anatomical and imaging 
studies have refined our understanding of these 
ligaments' structural variability, length‐change 
patterns, and their function in different positions of 
knee flexion [1,2]. Such advances are essential for 
diagnosing injuries accurately and guiding effective 
treatment. 

Injuries to the knee collateral ligaments are 
common in sports and high‐energy trauma, often 
causing significant morbidity. For instance, medial 
collateral ligament complex injuries frequently 
occur in conjunction with (ACL) ruptures, 
particularly when there is injury to correlated 
structures of the medial side such as the deep MCL 
or the posterior oblique ligament (POL) [3]. The 
involvement of multiple ligaments or anatomical 
variants increases the complexity of injury patterns 
and may influence both stability and outcomes. 

http://www.ijcpr.com/
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Imaging modalities, especially magnetic resonance 
imaging (MRI), have become indispensable tools 
for assessing collateral ligament injury. A 
systematic review of imaging of the MCL has 
highlighted that modern MRI protocols can 
delineate the ligament’s morphology and injury 
grade with good reliability, but that there is still 
variability in how injuries are classified and how 
imaging findings correlate with functional 
instability [4]. Similarly, anatomical meta-analyses 
have studied the popliteofibular ligament and its 
relationships within the posterolateral corner, 
underlining the clinical consequences of 
overlooked injuries in that region [5]. The 
biomechanical properties of the collateral ligaments 
— their stiffness, load to failure, and behavior 
under varied stress conditions — have also been 
more precisely quantified in recent experimental 
studies, which bear direct relevance to surgical 
repair and reconstruction techniques [1,6]. 

From a therapeutic standpoint, management of 
collateral ligament injuries ranges from 
conservative non‐operative treatment to surgical 
reconstruction, depending on injury severity, 
correlated ligamentous damage, and patient activity 
level. A systematic review in 2024 showed that 
combined ACL + MCL reconstruction for grade II 
or greater MCL injury reduces failure rates 
compared to non‐operative treatment [7]. Studies of 
multiligament knee injuries emphasize that early 
recognition of collateral ligament involvement, 
prompt imaging, and appropriately staged 
reconstruction are crucial for achieving optimal 
functional outcomes [8]. 

Given this background, there remains a need for 
retrospective analyses correlating functional 
anatomy with injury patterns in specific 
populations. Understanding how anatomical 
variations, mechanisms of injury, and correlated 
damage affect clinical outcomes helps in tailoring 
management strategies. The present study aims to 
describe the functional anatomy of knee collateral 
ligaments, correlate anatomical and imaging 
findings with injury types, and analyze outcomes in 
a cohort of patients seen at a tertiary medical center 
over a two‐year period. 

Methodology 

Study Design: This study was conducted as a 
retrospective observational analysis. 

Study Setting: The study was carried out at Laxmi 
Chandravanshi Medical College, Bisrampur, a 
tertiary care teaching institution catering to a large 
patient population. The hospital provides advanced 
diagnostic and surgical facilities, making it an 
appropriate setting for conducting research on knee 
injuries. 

Study Duration: The study was conducted over a 
period of 2 years, during which medical records 
and imaging reports of patients were reviewed and 
analyzed. 

Participants: A total of 50 participants were 
included in the study based on hospital records. 
These participants had documented clinical or 
radiological evidence of knee collateral ligament 
injury and sufficient medical records available for 
retrospective analysis. 

Inclusion Criteria 

• Patients of all genders aged 18 years and 
above. 

• Patients with documented (MCL) or (LCL) 
injuries. 

• Availability of complete medical and imaging 
records. 

• Patients managed either conservatively or 
surgically within the institution. 

Exclusion Criteria 

• Patients below 18 years of age. 
• Patients with incomplete or missing medical 

records. 
• Cases with isolated injuries to structures other 

than the knee collateral ligaments. 
• Patients with systemic musculoskeletal 

disorders that may confound analysis. 

Bias: To minimize selection bias, consecutive 
cases fulfilling the inclusion criteria were included 
in the study. Information bias was reduced by 
cross-verifying patient details from multiple 
sources, including case sheets, imaging reports, and 
operative notes. Observer bias was addressed by 
involving two independent reviewers to extract and 
verify data. 

Data Collection: Data were collected 
retrospectively from hospital records, radiological 
reports, and operative findings. Demographic 
details, mechanism of injury, type of collateral 
ligament injury, correlated injuries, treatment 
modality, and outcomes were recorded in a 
structured proforma. 

Procedure: The collected data were reviewed and 
categorized according to the type and severity of 
ligament injury, management strategy, and 
outcomes. Radiological imaging (X-ray, MRI) 
reports were correlated with clinical findings to 
ensure diagnostic accuracy. Patient outcomes were 
assessed based on available follow-up records. 

Statistical Analysis: Data were entered into SPSS 
version 23.0 for statistical analysis. Descriptive 
statistics were applied, and results were expressed 
as mean ± standard deviation for continuous 
variables and frequencies/percentages for 
categorical variables. Comparative analysis was 
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carried out using chi-square tests for categorical 
variables and independent t-tests where 
appropriate. A p-value of <0.05 was considered 
statistically significant. 

Results 

A total of 50 patients with knee collateral ligament 
injuries were included in this retrospective analysis. 
The mean age of the participants was 32.8 ± 9.4 
years (range: 18–55 years). Of the total, 36 (72%) 
were males and 14 (28%) were females, indicating 
a male predominance. 

 
Table 1: Demographic Characteristics of Participants (n=50) 

Variable Frequency (n) Percentage (%) 
Age (years) 

  

18–30 21 42.0 
31–40 16 32.0 
41–55 13 26.0 
Gender 

  

Male 36 72.0 
Female 14 28.0 
 
The majority of participants were young adults 
(18–40 years), with males being more frequently 
affected than females. 

Injury Distribution: Out of the 50 cases, 30 (60%) 
had isolated medial collateral ligament (MCL) 

injuries, 12 (24%) had isolated lateral collateral 
ligament (LCL) injuries, and 8 (16%) had 
combined MCL and LCL injuries.

 
Table 2: Distribution of Collateral Ligament Injuries 

Type of Injury Frequency (n) Percentage (%) 
Isolated MCL injury 30 60.0 
Isolated LCL injury 12 24.0 
Combined MCL + LCL injury 8 16.0 
 
MCL injuries were the most common type of 
collateral ligament injury, accounting for nearly 
two-thirds of cases. 

Mechanism of Injury: The most common 
mechanism of injury was sports-related trauma 
(n=21, 42%), followed by road traffic accidents 
(n=18, 36%), and falls (n=11, 22%).

 
Table 3: Mechanism of Injury 

Mechanism of Injury Frequency (n) Percentage (%) 
Sports-related 21 42.0 
Road traffic accident 18 36.0 
Fall 11 22.0 
 
Sports-related trauma emerged as the leading cause 
of collateral ligament injuries, particularly among 
young males. 

Correlated Injuries: Correlated injuries were 
observed in 15 cases (30%). These included 

anterior cruciate ligament (ACL) tears (n=9, 18%), 
meniscal injuries (n=4, 8%), and posterior cruciate 
ligament (PCL) injuries (n=2, 4%).

 
Table 4: Correlated Injuries with Collateral Ligament Injuries 

Correlated Injury Frequency (n) Percentage (%) 
ACL tear 9 18.0 
Meniscal injury 4 8.0 
PCL injury 2 4.0 
None 35 70.0 
 
Nearly one-third of patients had correlated intra-
articular injuries, with ACL tear being the most 
frequent. 

Treatment Modalities: Out of 50 patients, 35 
(70%) were managed conservatively with 
immobilization and physiotherapy, while 15 (30%) 
underwent surgical repair or reconstruction. 
Surgical intervention was more common among 
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patients with combined ligament injuries or severe grades of instability.
 

Table 5: Treatment Modalities 
Treatment Approach Frequency (n) Percentage (%) 
Conservative 35 70.0 
Surgical 15 30.0 
 
Conservative management remained the mainstay, 
but a significant proportion required surgical 
intervention for optimal recovery. 

Outcomes: At 6-month follow-up (based on 
available records), good functional recovery was 

noted in 38 patients (76%), fair outcome in 8 
patients (16%), and poor outcome in 4 patients 
(8%). Outcomes were significantly better in 
isolated MCL injuries compared to combined 
injuries (p=0.04). 

 
Table 6: Functional Outcomes at 6-Month Follow-Up 

Outcome Frequency (n) Percentage (%) 
Good 38 76.0 
Fair 8 16.0 
Poor 4 8.0 
 
The majority of patients achieved good recovery, 
particularly those with isolated MCL injuries, 
highlighting the favorable prognosis of this subset. 

Discussion 

The present retrospective study analyzed 50 cases 
of knee collateral ligament injuries over a two-year 
period. The findings showed that the mean age of 
the participants was around 33 years, with the 
majority belonging to the young adult group (18–
40 years). A clear male predominance (72%) was 
observed, reflecting their higher participation in 
sports and outdoor activities, which are major risk 
factors for such injuries. 

Injury distribution revealed that the (MCL) was 
most frequently involved (60%), followed by 
(LCL) injuries (24%) and combined injuries (16%). 
This highlights the anatomical vulnerability of the 
MCL, particularly due to its role in resisting valgus 
stress. The leading cause of injury was sports-
related trauma (42%), followed by road traffic 
accidents (36%), which together accounted for 
nearly four-fifths of all cases, indicating that both 
high-impact and repetitive stress activities play a 
significant role in ligament injuries. 

Correlated intra-articular injuries were seen in 30% 
of cases, with (ACL) tears being the most common 
(18%). This suggests that collateral ligament 
injuries frequently occur in combination with other 
ligamentous and meniscal injuries, complicating 
diagnosis and management. 

In terms of management, conservative treatment 
was the predominant modality (70%), particularly 
in isolated and less severe cases, while surgical 
intervention was required in 30%, mainly for 
combined or severe injuries. At 6-month follow-up, 
good functional outcomes were achieved in 76% of 
patients, while 16% had fair and 8% had poor 

recovery. Notably, patients with isolated MCL 
injuries had significantly better outcomes compared 
to those with combined injuries (p=0.04). 

The (MCL) is the most frequently injured ligament 
in the knee and plays a key role in valgus and 
rotational stability. Anatomy-focused reviews 
emphasize that the MCL consists of superficial, 
deep, and posterior oblique fibers, and that detailed 
knowledge of these structures is critical for clinical 
decision-making and surgical repair strategies 
[9,10]. 

Studies highlight that most MCL injuries heal well 
with non-operative treatment due to its extra 
articular location and healing capacity; however, 
distal tibial-sided ruptures and high-grade injuries 
often require surgical repair or reconstruction to 
prevent chronic valgus instability [11,12]. The use 
of suture augmentation and bioinductive scaffolds 
(e.g., BioBrace) has been reported to accelerate 
rehabilitation, reduce laxity, and enhance biological 
healing [13]. 

Recent work has refined diagnostic methods, such 
as the “arthroscopic medial compartment drive-
through sign,” which improves accuracy in 
identifying femoral- versus tibial-sided lesions, 
guiding precise surgical incisions [14]. Similarly, 
MRI remains the gold standard imaging modality, 
not only for injury grading but also for guiding new 
classification systems that support earlier surgical 
intervention in severe cases [15,16]. 

Injury mechanisms are often sport-related, with 
direct valgus contact being the most common 
cause. Video analysis of professional athletes 
confirms that trunk flexion, hip abduction, and 
slight knee flexion at the time of a lateral blow 
predispose to isolated MCL rupture [17]. 
Rehabilitation protocols are central to functional 
recovery, and comparative analyses suggest that 
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incorporating kinesiotaping with conventional 
physiotherapy can shorten recovery duration and 
enhance knee stability [18]. In surgical practice, 
advances in minimally invasive reconstruction 
techniques, including adjustable-loop femoral 
fixation and posteromedial corner plication, have 
shown excellent functional outcomes with reduced 
soft tissue morbidity [19]. 

Conclusion 

Medial collateral ligament injuries were the most 
common knee collateral ligament injuries, 
predominantly affecting young males and often 
resulting from sports-related trauma. While most 
cases responded well to conservative management 
with favorable outcomes, combined ligament 
injuries frequently required surgical intervention 
and were correlated with poorer prognosis. Early 
diagnosis and tailored treatment strategies remain 
essential for optimizing recovery. 
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