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Rehabilitation of ACL Injuries: Best Practices and OQutcomes.
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Introduction

Anterior cruciate ligament (ACL) injuries are among the most
common and debilitating injuries in athletes, particularly
those involved in sports that require sudden changes in
direction, jumping, and pivoting, such as soccer, basketball,
and skiing [1]. The ACL plays a crucial role in stabilizing
the knee joint by preventing the tibia from sliding forward
relative to the femur and controlling rotational movements.
An ACL injury can severely impair an athlete's function,
and without appropriate rehabilitation, it can lead to long-
term knee instability and premature osteoarthritis. This mini-
review explores the best practices in the rehabilitation of ACL
injuries and their outcomes [2].

Overview of ACL injury and treatment

An ACL injury typically occurs as a result of a sudden
stop, twist, or change in direction, causing the ligament
to overstretch or tear. The injury is often accompanied by
significant pain, swelling, and a feeling of instability in the
knee. In some cases, surgical intervention is required to repair
the torn ligament, while in others, conservative management
may be adequate for less severe injuries [3]. Regardless of
the treatment approach, rehabilitation is critical to ensure full
recovery and return to sport.

Phases of ACL rehabilitation

Rehabilitation for ACL injuries is typically divided into three
main phases: the acute phase, the recovery phase, and the
return-to-sport phase. Each phase aims to restore function,
strength, and stability to the knee while minimizing the risk
of re-injury [4].

Acute Phase is the primary focus during the acute phase is
to manage pain and swelling, protect the injured area, and
begin restoring range of motion (ROM). This phase typically
involves rest, ice, compression, and elevation (RICE), along
with gentle mobility exercises. For those undergoing surgery,
immediate post-surgical care includes immobilization of the
knee and early range-of-motion exercises to prevent joint
stiffness [5]. Physical therapy at this stage aims to restore full
extension of the knee and begin strengthening the quadriceps
and hamstrings without compromising the healing ligament.

Recovery Phase, the focus shifts to improving strength,
flexibility, and neuromuscular control. Rehabilitation
exercises such as leg presses, squats, lunges, and closed-
chain exercises are introduced to strengthen the muscles

around the knee, particularly the quadriceps and hamstrings.
Proprioceptive training, which improves the athlete’s ability to
sense the position of the knee joint and control movement, is
also a key component during this phase. As the knee stabilizes
and strength improves, sport-specific drills with gradual load
increases may be introduced [6].

Return-to-Sport Phase is the final phase of ACL rehabilitation
focuses on returning the athlete to their sport while minimizing
the risk of re-injury. This phase involves more advanced
strength training, plyometric exercises, agility drills, and
sport-specific movements. Functional testing is crucial at this
stage to assess strength, balance, and the athlete’s ability to
move and react quickly under pressure. If an athlete achieves
near-normal knee function and meets the criteria for sport-
specific movements, they may be cleared for return to play [7].

Best practices in ACL rehabilitation

One of the best practices in ACL rehabilitation is the early
initiation of range-of-motion (ROM) exercises. This is
essential for preventing joint stiffness and promoting
fluid movement of the knee. Additionally, activating the
quadriceps muscle as soon as possible after injury or surgery
is critical to prevent muscle atrophy and promote optimal
knee function. Strengthening the muscles surrounding the
knee joint, particularly the quadriceps, hamstrings, and calf
muscles, is essential in ACL rehabilitation. Weak muscles
can lead to improper movement patterns, increasing the risk
of future injuries. Closed-chain exercises (such as squats and
leg presses), which involve weight-bearing movements, are
particularly effective for strengthening the muscles without
putting undue stress on the healing ACL [8].

Proprioception training is a key component in preventing re-
injury. Exercises that challenge balance and coordination,
such as standing on unstable surfaces (e.g., balance boards
or wobble boards), are effective in improving joint stability
and function. Additionally, neuromuscular training that
integrates speed, agility, and coordination is important for
athletes preparing to return to sports. Progressive loading is
essential in the recovery process to avoid overloading the
knee. Rehabilitation exercises should gradually increase in
intensity and complexity to allow the tissues to adapt. Sudden
or aggressive loading can compromise the healing ACL and
increase the risk of reinjury. Proper progression ensures that
the knee is prepared for the demands of athletic movements

[9].
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Outcomes of ACL rehabilitation

Outcomes of ACL rehabilitation are generally positive when
best practices are followed. The goal of rehabilitation is to
restore the patient to pre-injury function and reduce the
likelihood of re-injury. Research shows that patients who
undergo rigorous rehabilitation post-ACL reconstruction can
return to their pre-injury sport level in approximately 6 to 12
months, depending on the individual’s progress. However,
return-to-sport rates vary depending on several factors,
including the severity of the injury, the rehabilitation protocol,
and the athlete’s age and fitness level. Studies indicate that up
to 80% of athletes may return to competitive sports following
ACL surgery, but a significant portion (up to 20-30%) may
experience re-injury, often due to inadequate rehabilitation
or premature return to sports. Therefore, comprehensive
rehabilitation that includes strength training, neuromuscular
re-education, and gradual progression is essential for optimal
outcomes [10]. Moreover, individuals who do not undergo
surgical intervention and instead rely on conservative
treatment may experience suboptimal outcomes, particularly
in terms of knee stability and long-term knee health. While
conservative management can work for some individuals, the
standard for athletes, especially those who wish to return to
high-impact sports, remains surgical reconstruction followed
by comprehensive rehabilitation.

Conclusion

Rehabilitation of ACL injuries is a critical component in the
recovery process and plays a significant role in the long-term
success of the individual. Best practices in ACL rehabilitation,
such as early range of motion exercises, strength training,
proprioception exercises, and gradual load progression, are
vital to achieving optimal outcomes. When these strategies
are followed, athletes are more likely to return to their pre-
injury performance levels while minimizing the risk of re-
injury. Given the growing evidence supporting the importance
of comprehensive rehabilitation, it remains a cornerstone of

ACL injury recovery, ensuring both short-term recovery and
long-term joint health.
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