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Critical Evaluation of Return to Play and Injury Risk Protocols Surrounding an ACL Tear

Introduction
Laskowski (2013) summarised the function of the ACL by stating that "The anterior cruciate ligament (ACL) is a primary restraint to anterior tibial translation and a significant contributor to both static and dynamic knee stability, especially for sports and activities that require deceleration and aggressive cutting and pivoting movements. ACL injuries have a significant impact on individual function and on the health care economy, and continue to be prevalent and disproportionate, affecting more women than men.”. A study by Boden et al., (2000) found that 72% of ACL injuries were non contact. In the second part of the same study, 27 videos of ACL injuries were examined; the majority of non contact ACL injuries were caused by a sharp deceleration, change of direction or landing whilst the knee was almost fully extended. A review of the literature surrounding the epidemiology of ACL injuries in football stated that multiple studies have shown ACL injuries to be more prevalent in females (Walden et al., 2010). Return to play in sports rehabilitation is the process by which an athlete gradually increases load and intensity of training in order to return to full athletic performance.  It incorporates the reduction of pain, development of range of motion, muscular endurance, strength, power, agility, speed, balance, coordination and any other sport specific demands of the sport in question. Different organisations have different benchmarks for return to play for ACL injuries. What is consistent throughout return to play protocols is that progression is based off of markers as opposed to time frames. Injury “Prevention” or injury risk reduction measures, aim to reduce the risk and/or severity of future injuries whether that be related to or unrelated to previous injury. In general, injury risk reduction measures often include a combination of warm up, strength training, speed and agility training and plyometric movements such as jumping, bounding, and hopping.

Early to Intermediate Stage Rehab
A systematic review on the literature surrounding Bone patellar tendon bone ACL reconstruction and Hamstring/Gracillis graft patients stated that pre surgery measures should include seeing a physical therapist at least three times prior to surgery (Grinsven et al., 2010). The review states that therapy must include the therapist educating the patient on the injury and the rehabilitation that will be carried out. The review recommended; emphasis on decreasing swelling and inflammation, achieving pain free range of motion and good patellar mobility, achieving/ maintaining a normal gait pattern. Maintain strength, prevent atrophy. Emphasising full extension in the first days post operation with exercises such as heel slides and a straight leg raise. Practice of alternate walking with crutches in the first days post operation. Test visual analogue score (VAS) as a marker for pain, ROM tests (a goniometer would allow for measurable markers), measurement of knee swelling, IKDC questionnaire, hop tests and optional isokinetic tests for strength and endurance of the knee flexors and extensors. The review advises using isometric in the early phase of movement to help regain neuromuscular control. In order to progress to the next phase of rehab within the program they’ve documented, pain on the VAS score must be lower than or equal to the week before, swelling has to have measurably reduced, full extension and 90 degrees of flexion (goniometer), improved patellar mobility (compare with opposite side), sufficient quadriceps strength and control to perform a 0-30 degree squat and a straight leg raise. Ability to walk independently without crutches. 

It states that during the second phase (approximately 2-9 weeks) to normalise gait and walking patterns as well as implement isometric exercises for the quadriceps, hamstrings, gastrocnemius and soleus whilst increasing the intensity. For open chain exercises such as a leg extension machine: weeks 2, 3 and 4 from 90° to 40°, afterward 10° toward extension to be added every week, as the aim is to gradually build from the least aggravating range to a full range of motion. For closed chain exercises such as a squat: weeks 2–7 from 0° to 60° and from week 8 from 0° to 90°. The program also advises using cold therapy to reduce swelling as well as introducing low impact cardio options around the third week post operation such as swimming and cycling on an ergometer. By week 8 it aims to have the athlete perform outdoor cycling and also static stability exercises and neuromuscular training whilst working towards dynamic stability exercises. By the end of phase 2 the program aims to have the athlete jogging and ensuring proper technique is restored. The criteria to progress to Phase 3 of the program includes essentially a progression from the previous progression; minimal pain and swelling (VAS score), 130 degrees of knee flexion, normal gait pattern and adherence to the exercise program. 

Phase 3 (approximately week 9-13) incorporates maintenance of full ROM, increasing muscular strength and endurance (adding increasing weights) as well as “Neuromuscular training with increasing emphasis on dynamic stability and plyometric exercises, slowly increasing duration and speed. Start with two-legged jumping and work slowly toward one-legged jumping. Normalize running with outdoor jogging from week 13.”. However, it doesn’t mention progressing from isometrics to concentric only movements or later implementing the eccentric phase. An article by Lucas et al., (2021) stated progressive overload as an essential component of ACL rehabilitation, this means to increase the stimulus on the affected tissue over time, this would mean not only increasing the intensity of isometric movements but also progressing to concentric movements and then to implementing the eccentric phase. The article also states that all three phases of movement should be implemented in an ACL rehab program. Spudic and Nosaka (2025) found that maximal voluntary eccentric contraction is 41% stronger than maximal concentric contraction strength meaning that athletes can withstand greater loads in an eccentric only movement. Naturally, this would mean that to progress to eccentric movements it is wise to implement concentric only movements first. However, a combination of both in the later stages could be useful and is most commonly used to increase strength and stimulate hypertrophy and muscles that have been less active over the course of the injury. Furthermore, eccentric strength is vital for the injury risk reduction after returning to play, as previously stated most ACL injuries are non contact and a common non contact mechanism for ACL injury is forceful deceleration whilst the knee is close to full extension.

The previously mentioned systematic review  from Grinsven et al., (2010) stated that the criteria to move on to phase 4 of the rehabilitation process (approximately week 16-22) was no pain (VAS), no swelling, full ROM (goniometer), the IKDC questionnaire was to be administered again; the strength parameter for the quadriceps and hamstring 75 % of the uninjured side, whether or not they compared the athlete's output from the exercises or used a dynomemeter to measure strength was not stated. The parameter for the hop tests needed to be up to 75% of the uninjured side and once again all programmed exercises needed to be carried out. This was the final phase before what they described as return to sport, the focus was on “maximizing muscle endurance and strength and Maximizing neuromuscular control with emphasis on jumping, agility training and sport-specific tasks. Variations in running, turning and cutting maneuvers are allowed. Duration and speed to be increased and maximized.”.

Return to play

The same systematic review from Grinsven et al., (2010) altered the criteria for return to sport slightly, only adding that strength and hop tests relative to the uninjured side needed to be up to 85%. A review of the literature surrounding return to play after ACL reconstruction stated that only 2 of the studies they found documented time as a key factor for return to play criteria (Wright et al., 2025). The same article stated that ACL remodeling after a hamstring graft can take from 6 to 36 months, this highlights the importance of meeting criteria and progressing through different stages of rehab as opposed to setting a return date at the beginning of the rehabilitation process.

 On the other hand 80% of the articles used in the review used strength as a return to play parameter. Most of which tested knee extensor strength. 61 % of they studies they identified assessed knee flexor strength with three testing maximal voluntary isometric strength, one assessing eccentric strength and one using an Isokinetic Dynomometer. Several of the studies used hop tests, some also used vertical jump test variations. The vast majority of studies identified in this review used a limb symmetry index (LSI) of greater than or equal 90% of the uninjured limb. Some studies used pre injury strength as a parameter with some even using strength to body weight ratio as a benchmark. Both LSI and the other parameters have they place, ideally as many measures as possible would be used to ensure the athlete’s injured limb is not only as strong as their uninjured limb but also is where it needs to be to meet the demands of high level sporting performance. It may also be wise to gradually increase the amount of minutes they train for and also play before allowing them to play a full 90 minutes of football. This is the protocol for all in Injuries in the South African Rugby Union, despite it being a different sport; many of the movements and physical demands are similar. 

A review by Rambaud et al., (2018) stated return to running as an important milestone in ACL rehabilitation, this is especially true for football due to the demands of the sport. Out of the studies identified in these reviews, the median timeframe for return to running was 12 weeks post operation. Similarly to the previous review on return to play, most studies found used strength as a parameter The most common recommendations for the RTR strength evaluation was 80% for isometric quadricep strength for return to running. This benchmark could also be applied to knee flexor strength.

Physiological Demands of Football

Within football a variety of different movements are performed incorporating power, speed, agility, strength, cardio vascular endurance, balance and coordination. Different jumps, cuts, pivots, and skill based movements occur, as well as straight line sprinting and deceleration. To be more position specific midfielders cover more overall distance as well as more high-speed distance at the top level (Sarmento et al., 2024). Taylor and Burkhart (2024) found that fatigue is a significant risk factor for ACL injury. 

Injury Prevention

[bookmark: _Int_lf9hITi4]It’s impossible to eradicate all injuries through any one mode of training or protocol, however evidence shows there are many ways of reducing injury risk both post injury but also removed from any injury. As stated previously, fatigue is a risk factor for ACL injuries, this suggests that cardio vascular endurance training as part of a strength and conditioning program may reduce injury risk. To further emphasize the importance of strength and conditioning in injury prevention, noting the common mechanisms for ACL injuries is important. Landing in close to full extension is one common non contact mechanism, therefore plyometric jumps with an emphasis on proper landing mechanics my reduce injury risk. Depth jumps are a viable variation of plyometrics for landing mechanic. This simply involves dropping from a box or platform for a set number of repetitions. Changing direction is also a common mechanism, agility drills incorporated in to team training and/ or strength and conditioning sessions may be beneficial to reduce injury risk. Deceleration in close to full knee extension is another common ACL injury mechanism, speed and agility work may help this. Furthermore, due to the eccentric nature of deceleration, eccentric knee flexor and extensor exercises such as the Nordic Hamstring Curl may be effective at injury risk reduction. Lepley et al., (2017) found that eccentric exercise positively alters muscle morphology and neural control, indicating that strength training lowers the risk of injury through enhanced neuromuscular control. A randomised control trial by Chen et al., (2023) was not only an effective rehabilitation exercise post ACL reconstruction but also reduced re injury risk as it is effective in loading and strengthening the knee and therefore approving knee stability. A more broad systematic review by Lauersen et al., (2014) found that strength training reduced injuries by 66%.

Implementing an effective warm up is also vital for injury prevention. A systematic review by Herman et al., (2012) stated that an effective neuromuscular warm up protocol such as the FIFA 11+ can reduce lower extremity injury incidence. The FIFA 11+ was designed as an injury prevention warm up protocol specifically for football. Three sections make up the FIFA 11+ program, which includes 15 workouts in a predetermined order. At least twice a week, it should be done as a normal warm-up at the beginning of each training session. Only the running exercises (parts 1 and 3) should be done before games. There are three components to the 11+ program: slow running combined with partner and active stretching. Exercises for balance, plyometrics, agility, and leg and core strength are also included. Running exercises that combine cutting and rotating motions at a moderate to high speed.

Conclusion
To summarise, progression through a rehabilitation program for ACL injuries should be based off meeting criteria rather than timeframes whether it be strength parameters, pain ratings, or more sport specific measures. Injury prevention for the ACL specifically should include firstly adequate neuromuscular warm up, and also a combination of strength training, cardio vascular endurance training and also a mix of plyometrics, speed and agility training.
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