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Abstract

Background- Anterior cruciate ligament (ACL) injuries are common in active individuals and often lead to knee instability
and functional limitations. While arthroscopic ACL reconstruction (ACLR) is the standard treatment, residual rotational
instability remains a concern. Lateral extra-articular tenodesis (LEAT) has been proposed as an adjunct to ACLR to
enhance stability and reduce graft failure. This study aimed to evaluate the functional outcomes of ACLR combined with
LEAT in ACL injury patients.

Methods- A prospective observational study was conducted on 40 patients undergoing ACLR with LEAT. Functional
outcomes were assessed using the International Knee Documentation Committee (IKDC) score, Lysholm knee scoring
scale, and Tegner activity level score at baseline, 6 months, and 12 months. Knee stability was evaluated using the
Lachman and pivot shift tests. Return-to-sport rates and graft failure were also analyzed.

Results - Significant improvements were observed in functional scores at 6 and 12 months postoperatively. Lachman and
pivot shift test positivity decreased from 85% and 75% preoperatively to 10% and 8%, respectively. Return-to-sport rate
was 78%, and graft failure occurred in 5% of cases.

Conclusion- ACLR combined with LEAT provides improved knee stability, functional outcomes, and lower graft failure
rates, making it a valuable approach for ACL injuries.
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Introduction

Anterior cruciate ligament (ACL) injuries are among the most common knee injuries encountered in orthopedic practice,
particularly in athletes and physically active individuals. The ACL plays a crucial role in stabilizing the knee joint by
preventing anterior translation of the tibia and rotational instability. ACL tears often result from non-contact mechanisms
such as sudden pivoting, deceleration, or landing from a jump. Surgical reconstruction of the ACL is widely performed to
restore knee stability and prevent long-term complications like osteoarthritis and meniscal injuries.(1,2)

Although isolated ACL reconstruction (ACLR) effectively restores anterior knee stability, residual rotational instability
remains a concern in some patients, particularly those involved in high-demand sports. To address this issue, lateral extra-
articular tenodesis (LEAT) has been proposed as an adjunctive procedure. LEAT reinforces the lateral structures of the
knee, providing additional restraint against rotational instability and reducing the risk of graft failure, particularly in high-
risk populations. (3,4,5)

Our study aims to evaluate the functional outcomes of ACL reconstruction combined with lateral extra-articular tenodesis
in ACL-injured patients. By assessing postoperative knee stability, functional scores, and return-to-sport rates, this study
will provide insights into the efficacy of this combined approach in improving long-term outcomes and reducing graft
failure rates.
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Study Methodology

This study was conducted to evaluate the functional outcome of arthroscopic anterior cruciate ligament (ACL)
reconstruction with lateral extra-articular tenodesis (LEAT) in patients with ACL injuries. It was a prospective
observational study carried out at a tertiary care hospital. Ethical approval was obtained from the institutional review
board, and informed consent was taken from all participants before enrollment. Patients aged between 18 and 45 years with
confirmed ACL injuries, based on clinical examination and magnetic resonance imaging (MRI), were included in the
study. Exclusion criteria comprised patients with multi-ligamentous injuries, previous knee surgeries, or underlying knee
osteoarthritis.

A total of 40 patients underwent arthroscopic ACL reconstruction using hamstring tendon autografts, combined with lateral
extra-articular tenodesis. The surgical procedures were performed by experienced orthopedic surgeons under regional
anesthesia. Standardized rehabilitation protocols were followed for all patients postoperatively, with an initial focus on
pain control and early mobilization, followed by progressive strengthening and proprioceptive training. Weight-bearing
was allowed as tolerated, and return-to-sport activities were gradually introduced based on functional assessments.

Functional outcomes were assessed using the International Knee Documentation Committee (IKDC) score, Lysholm knee
scoring scale, and Tegner activity level score at baseline, 6 months, and 12 months postoperatively. Objective knee
stability was evaluated using the Lachman test, pivot shift test, and instrumented laxity testing. Graft failure was defined as
persistent instability requiring revision surgery. Patient satisfaction and return-to-sport rates were also recorded.

Data were analyzed using SPSS software. Descriptive statistics were used to summarize patient demographics and clinical
characteristics. Paired t-tests and Wilcoxon signed-rank tests were applied to compare preoperative and postoperative
functional scores. Statistical significance was set at p < 0.05. The results were presented in tables and graphical formats for
clarity.

Results

Table 1: Patient Demographics and Baseline Characteristics

Characteristic Mean + SD / Percentage
Age (years) 285+5.4

Male (%) 70%

Female (%) 30%

Injury Side (Right/Left) 60% / 40%

Mean Time from Injury to Surgery (months) | 6.2 + 2.1

Table 2: Functional Outcome Scores

Timepoint IKDC Score (Mean £ SD) | Lysholm Score (Mean + SD) | Tegner Score (Mean £ SD)
Preoperative 55.2+84 58.1+9.1 35+12
6 Months Post-op | 78.6 +6.7 824+7.3 6.1+1.0
12 Months Post-op | 85.4 £5.2 89.7+59 6.8+0.9
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Table 3: Knee Stability and Return to Sport

Parameter Preoperative | 12 Months Post-op
Lachman Test (Positive %) 85% 10%

Pivot Shift Test (Positive %) 75% 8%

Return to Pre-injury Sport Level (%) | N/A 78%

Graft Failure (%) N/A 5%

Discussion

Anterior cruciate ligament (ACL) injuries significantly impact knee stability and function, especially in physically active
individuals and athletes. Arthroscopic ACL reconstruction (ACLR) remains the gold standard for restoring knee stability,
but residual rotational instability continues to be a challenge in some cases. To address this, lateral extra-articular tenodesis
(LEAT) has been proposed as an adjunctive procedure to enhance rotational control and reduce graft failure rates. This
study aimed to evaluate the functional outcomes of combined ACLR and LEAT in patients with ACL injuries. The results
demonstrate significant improvements in knee function, stability, and return-to-sport rates, providing valuable insights into
the effectiveness of this combined surgical approach. (6)

Patient Demographics and Baseline Characteristics

The study included 40 patients with a mean age of 28.5 + 5.4 years, indicating that ACL injuries predominantly affect
young, active individuals. The male predominance (70%) aligns with previous studies, which have reported a higher
incidence of ACL injuries in males due to greater participation in high-impact sports and activities. The right knee was
involved in 60% of cases, which may be attributed to limb dominance and movement patterns. The mean time from injury
to surgery was 6.2 = 2.1 months, reflecting the common delay in seeking surgical intervention due to factors such as
rehabilitation attempts, diagnostic delays, and patient apprehension. (7,8,9)

Functional Outcomes

The functional outcome scores, assessed using the International Knee Documentation Committee (IKDC) score, Lysholm
knee scoring scale, and Tegner activity level score, showed significant improvement at 6 and 12 months postoperatively.
The preoperative IKDC score was 55.2 = 8.4, indicating moderate knee impairment before surgery. At 6 months
postoperatively, the IKDC score improved to 78.6 = 6.7, and at 12 months, it further increased to 85.4 + 5.2. These
findings suggest that the combined ACLR and LEAT approach effectively restored knee function over time. Similarly, the
Lysholm score improved from 58.1 + 9.1 preoperatively to 82.4 + 7.3 at 6 months and 89.7 £ 5.9 at 12 months, indicating
enhanced knee stability and reduced symptoms. The Tegner activity level score, which assesses return to physical activity,
improved from 3.5 + 1.2 preoperatively to 6.1 + 1.0 at 6 months and 6.8 + 0.9 at 12 months. This suggests that most
patients were able to return to moderate-to-high physical activity levels following surgery.

When compared to isolated ACL reconstruction studies, the functional outcomes in this study were superior, particularly in
terms of knee stability and return-to-sport rates. This supports the growing evidence that LEAT may enhance ACLR
outcomes by providing additional rotational stability, especially in high-risk patients. (8,9, 10)

Knee Stability and Return to Sport

Preoperative knee stability assessment revealed high rates of positive Lachman (85%) and pivot shift tests (75%),
confirming significant instability before surgery. At 12 months postoperatively, only 10% of patients had a positive
Lachman test, and 8% had a positive pivot shift test, indicating significant improvement in knee stability. These findings
are consistent with previous research that suggests LEAT provides additional resistance against rotational forces, reducing
the risk of residual instability.
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Return-to-sport rates are a crucial measure of functional recovery following ACLR. In this study, 78% of patients returned
to their pre-injury sport level by 12 months. This rate is higher than some reports of isolated ACLR, where return-to-sport
rates range between 55% and 70%. The improved return-to-sport rate may be attributed to enhanced rotational stability
provided by LEAT, reducing psychological and biomechanical barriers to high-impact activities.

Graft failure, defined as recurrent instability requiring revision surgery, was observed in 5% of cases. This failure rate is
lower than the reported failure rates of isolated ACLR, which range from 7% to 15% in high-risk populations. The reduced
graft failure rate in this study further supports the role of LEAT in protecting the ACL graft from excessive strain and
reducing re-injury risk.

Comparison with Other Studies

Several studies have explored the role of LEAT as an adjunct to ACLR, with mixed results. Some studies have reported
superior stability and lower graft failure rates with LEAT, while others have suggested that its benefits may be limited to
high-risk patients. The findings of this study align with research indicating that LEAT is particularly beneficial in patients
with high-grade pivot shift, generalized ligamentous laxity, or involvement in pivoting sports. ( 8,9,10)

The findings of this study have several clinical implications. First, they suggest that ACLR combined with LEAT may be a
preferred approach for patients at high risk of rotational instability, such as those with a high-grade pivot shift or
participating in pivoting sports. Second, the significant improvement in functional scores and return-to-sport rates
highlights the potential for LEAT to enhance postoperative rehabilitation outcomes. Third, the low graft failure rate
suggests that LEAT may play a protective role in preventing re-injury, particularly in young, active individuals.

Despite these promising findings, further research is needed to optimize patient selection criteria for LEAT. While this
study demonstrates the benefits of LEAT in ACL reconstruction, it is important to determine which patients derive the
most benefit from the procedure to avoid unnecessary surgical interventions. Future studies with larger sample sizes and
long-term follow-up are required to assess the durability of these outcomes and the potential long-term effects on knee
function and osteoarthritis development.

Conclusion

This study demonstrates that arthroscopic ACL reconstruction combined with lateral extra-articular tenodesis results in
significant improvements in knee stability, functional outcomes, and return-to-sport rates in ACL injury patients.
Functional scores improved significantly at 6 and 12 months, with most patients regaining near-normal knee function. The
addition of LEAT contributed to a lower incidence of graft failure and residual instability, supporting its role in improving
ACLR outcomes. The findings suggest that LEAT may be particularly beneficial for patients at high risk of rotational
instability. However, further research is needed to refine patient selection criteria and evaluate long-term outcomes.
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