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A B S T R A C T

Introduction: Many factors can affect the return to pivoting sports, after an Anterior Cruciate Ligament Recon-
struction. Prehabilitation, rehabilitation, surgical and psychological aspects play an essential role in the decision
to return to sports.
The purpose of this study is to reach an international consensus about the best conditions for returning to sports in
soccer—one of the most demanding level I pivoting sports after anterior cruciate ligament (ACL) reconstruction.
eroa).

ier Inc. on behalf of International Society of Arthroscopy, Knee Surgery and Orthopedic Sports Medicine. This is an
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:dhfigueroa@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jisako.2022.08.004&domain=pdf
www.sciencedirect.com/science/journal/20597754
www.elsevier.com/locate/jisakos
https://doi.org/10.1016/j.jisako.2022.08.004
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jisako.2022.08.004
https://doi.org/10.1016/j.jisako.2022.08.004


D. Figueroa et al. Journal of ISAKOS 7 (2022) 150–161
Methods: 34 International experts in the management of ACL injuries, representing all the Continents were
convened and participated in a process based on the Delphi method to achieve a consensus. 37 statements related to
ACL reconstruction were reviewed by the experts in three rounds of surveys in complete anonymity. The statements
were prepared by the working group based on previous literature or systematic reviews. Rating agreement through
a Likert Scale: strongly agree, agree, neither agree or disagree, disagree and strongly disagree was used. To define
consensus, it was established that the assertions should achieve a 75% of agreement or disagreement.
Results: Of the 37 statements, 10 achieved unanimous consensus, 18 non-unanimous consensus and 9 did not
achieve consensus. In the preoperative, the correction of the range of motion deficit, the previous high level of
participation in sports and a better knowledge of the injury by the patient and compliance to participate in
Rehabilitation were the statements that reached unanimous consensus. During the surgery, the treatment of
associated injuries, as well as the use of autografts, and the addition of a lateral extra-articular tenodesis in some
particular cases (active young athletes, <25 years old, hyperlaxity, high rotatory laxity and revision cases) ob-
tained also 100% consensus.
In the postoperative period, psychological readiness and its validation with scales, adequate physical preparation,
as well as not basing the RTSS purely on the time of evolution after surgery, were the factors that reached
unanimous Consensus.
Conclusions: The consensus statements derived from this international ISAKOS leaders, may assist clinicians in
deciding when to return to sports soccer in patients after an ACL reconstruction. Those statements that reached
100% consensus have to be strongly considered in the final decision to RTS soccer.
What are the new findings

� Return to sport soccer after anterior cruciate ligament recon-
struction must be based considering multifactorial variables that
can play a role in the pre op, surgery and post operative stages of
this process.

� In the pre-operative phase, the panel of experts reached unani-
mous consensus in the correction of the ROM deficit, the previ-
ous high level of participation in sports and a better knowledge
of the injury by the patient and compliance to participate in
Rehabilitation, as relevant factors in the decision to return to
sport soccer.

� During the surgical procedure, the treatment of associated in-
juries, as well as the use of autografts, and the addition of a
lateral extra-articular tenodesis in some particular cases (active
young athletes, <25 years old, hyperlaxity, high rotatory laxity
and revision cases) reached the unanimous consensus and could
be associated with a higher return to sports.

� In the post-operative phase, the psychological readiness and its
validation with scales, adequate physical preparation, as well as
not basing the RTSS purely on the time of evolution after surgery
are the factors that reached unanimous Consensus and could be
relevant in the final decision to return to sport soccer, after ACL
reconstruction.

Introduction

Anterior cruciate ligament reconstruction (ACLR) is considered the
gold standard treatment for active patients with an ACL injury. Several
factors may affect the outcome of ACL reconstruction surgery, including
surgical-related factors and pre- and post-operative rehabilitation factors
[1,2,65,91]. Between others, early ACLR increases the incidence of
developing joint stiffness; however, delayed ACLR decreases muscle
strength and increases the incidence of additional injuries [3,4]. Psycho-
logical aspects also play an essential role and fear of re-injurywas themost
frequent cause of not returning to sports (RTS) in some patients [5,12].

Evidence suggests a role of a multimodal algorithmic approach that
factors in time, graft biology and functional testing in return-to-play
decision-making after ACLR [6,36,65]. Various objective criteria have
been used to help clinicians to decide when athletes are ready for RTS. A
systematic review [7] has questioned the ability of currently available
tests to evaluate the return to sports (RTS), showing high variability in
defining, assessing, interpreting and reporting RTS following ACLR.

There is limited evidence in the literature regarding the return to
specific sports at specific activity levels. Seto et al. reported that athletes,
who participated in pivoting sports, were less successful in returning to
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preinjury activity level after ACLR [8]. Other authors suggest that
competitive athletes return to preinjury level of activity and sport-related
function more quickly and successfully than non-athletes. A widely
accepted guideline is that return to full activity should not be permitted
until six months postoperatively; however, a range of 4.1–8.1 months for
RTS has been reported [9].

Football (soccer) is a sport where the player faces many challenges
when returning to competition following an ACLR. Soccer involves many
cuttings and twisting motions, putting the player at risk of a second ACL
injury. The soccer player usually must deal with high pressure of his
entourage (club, coach) and the risk of jeopardizing his career, while
pursuing the goal of a successful RTS. Physiotherapists play an essential
role in monitoring a closely supervised criteria-based program and in
guiding the athlete during the rehabilitation and training process [10,11].

The literature is not consistent in recommending some agreement in
return to sports soccer after an ACLR. This study aims to reach an in-
ternational consensus about the best conditions for returning to sports in
soccer (RTSS), one of the most demanding level I pivoting sports after
ACLR.
Methods

This consensus was performed based on the Delphi method which
allows structuring a communication process of experts organized in a
group-panel to shed light on a research problem [12, 93]. An interna-
tional working group was created (4 experts) with a facilitator who
prepared a list of statements. A questionnaire of 37 statements related to
ACLRwas applied to orthopedic knee surgeons experts in the subject. The
questions were divided into:

(A) Preoperative factors that could affect RTSS (9 questions)
(B) Operative factors that could affect RTSS (9 questions)
(C) Postoperative factors that could affect RTSS (19 questions)

The expert panel answered three rounds of surveys in anonymity. The
first round allowed respondents to include comments and rating agree-
ment through a Likert Scale: strongly agree, agree, neither agree or
disagree, disagree and strongly disagree.

Consensus was defined when the assertions achieved a 75% of
agreement. Cohen's Kappa index was used to indicate stability between
the second and third rounds [94].

The expert panel was formed based on a nominative process to
recognize the relevant experts in the research topic either because of
their knowledge and experience, together with their willingness to
participate. The selection criteria and composition of the panel are
shown in Fig. 1.



Fig. 1. Show the selection criteria and composition of the panel of experts, and the sequence of work.
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Fig. 1. (continued).
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Results

Of the 37 statements discussed by this working group, 28 achieved
consensus, 10 unanimous and 18 non-unanimous and 9 did not achieve
consensus (in statements #15 and #24 there was an almost consensus
against the statements) (Tables 1–3).

The 37 finalized statements (third round), with supporting literature,
are as follows.

Preoperative factors that could affect RTS in soccer

1. “Time of surgery (more than three months after the injury) is one of the
factors that should be considered in affecting RTS in soccer”: Consensus
76.9%

Many studies favour that waiting some time (up to 3 months) before
reconstruction, improve the functional results, with better clinical scores
in the postoperative period [9,10,75].

Shelbourne et al. [66] have concluded in an increase in arthrofibrosis
in patients who had undergone ACLR within the first week of injury [63,
64,66]; however, other studies have not found significant differences in
knee range of motion (ROM) between patients who underwent early
reconstruction versus those who waited at least 6 weeks [68].

Conclusion: Moderate consensus. The decision of when to
undergo ACLR is likely multifactorial. The optimal timing of ACLR is an
essential clinical decision that affects patient outcomes and RTS soccer
significantly. But Timing of surgical intervention may only be one factor
that should be consideredwhen determining the optimal timing of surgery.

2. “Wait for about three weeks to allow resolve symptoms related to inflam-
matory and proliferative phases. After that period, we can proceed with the
ACLR, and it will not influence the RTS in soccer”: Consensus 80.8%

Waiting for the resolution of the inflammatory process before pro-
ceeding with the surgery is a factor that can influence better outcomes
[13] as there is a strong association between preoperative irritation of the
knee and arthrofibrosis [14]. With the appearance of arthrofibrosis, the
RTS activities may be delayed and impaired [15]. Interestingly, those
individuals who underwent surgery after 4 weeks with an irritated knee
had a similar chance of developing arthrofibrosis as those who under-
went an earlier reconstruction [67].

Conclusion: High consensus. More important than time alone,
objective criteria about the inflammatory phase of the knee preoperative
including perioperative swelling, oedema, hyperthermia and ROM are
important indicators of when surgery should be performed.
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3. “Preoperative ROM deficit (less than full extension, and or less than 90� of
flexion) should be corrected before surgery as it can affect the RTS in
soccer”: Consensus 100%

Some studies conclude that the preoperative ROM deficit results in
worse functional results at one year after ACLR [16,75] and could be a
predictor of reduced postoperative ROM, and that symmetrical full
ROM can be achieved preoperatively and has been shown to reduce the
risk of arthrofibrosis improving the outcomes postoperatively [19,
69–71].

Conclusion: Consensus 100%. An important indicator of patient
readiness for surgery is the achievement of full symmetrical ROM before
undergoing ACLR.

4. “Quadriceps' strength should be evaluated and improved before surgery as
can affect the RTS in soccer”: Consensus 65.4%

Preoperative training provides a significant positive impact on func-
tional performance of the knee, with muscle control exercises and muscle
co-contraction with particular attention to the quadriceps providing
higher rates of RTS and a trend towards a shorter time to the RTS [17–20,
73]. Eitzen [72] suggest that ACLR should not be performed before
quadriceps muscle strength deficits of the injured limb is less than 20% of
the uninjured limb.

Conclusion: No consensus. Although the literature supports the fact
that quadriceps strength should be evaluated and restored before ACLR,
our expert panel did not agree with this statement.

5. “In patients who still have pain and effusion, delayed surgery should be
considered because it can affect RTS in soccer”: Consensus 96.2%

Recent literature shows the association between poor patient out-
comes with significant inflammatory phenomena before surgery [18,21,
73]. Eitzen et al. [18] showed that 3.9% of the patients presented
symptoms such as swelling and pain during or after pre-rehabilitation
associating magnetic resonance images due to suspicion of other
intra-articular pathologies such as a meniscus tear, which should be
adequately evaluated before reconstruction surgery.

Conclusion:High consensus. The knee status before surgery may be
a more critical factor than injury-to-surgery interval in determining the
optimal timing of reconstruction.

6. “RTS in soccer is associated with a high level of preoperative sports
participation”: Consensus 100%



Table 1
Statements that achieve consensus (75% agree or disagree) at the end of the third round. Descending percentage order.

Statements Percentage of
consensus in the
agree position

P3. Preoperative ROM deficit (less than full extension, and or less than 90� of flexion) should be corrected before surgery as it can affect the RTSS 100.0%
P6. RTSS is associated with a high level of preoperative sports participation. 100.0%
P7. A better understanding of the injury, surgery and the importance of subsequent rehabilitation and compliance of the patient with this Rh, is one the most
critical factors that can affect the RTSS.

100.0%

P13. Allografts allow faster immediate postoperative recovery and less operative pain BUT delayed incorporation/remodelling and display higher graft failure
rates.

100.0%

P16. Cartilage and meniscal associated injuries, should be managed concomitantly with ACL reconstruction as these can be essential in the making decision to
RTSS.

100.0%

P17. Autografts are more successful in RTSS and have less failure rates compared with allografts, especially in active young athletes. 100.0%
P27. In addition to physical readiness, the athlete's psychological state is crucial for RTSS timing and outcomes, so a Psychological validate scale should be used
as an essential tool to make the correct decision for RTSS.

100.0%

P31. Purely Time-based RTSS should not be used as a single and definitive factor to decide readiness parameter in RTSS. 100.0%
P35. Psychological readiness for RTSS is essential after ACLR since this is a predictor for returning to the pre-injury level and secondary ACL injuries of the sport
in amateur athletes.

100.0%

P5. In patients who still have pain and effusion, delayed surgery should be considered because it can affect RTSS. 96.2%
P19. RTSS should be based on the participation of the patient in a complete rehabilitation program with objective goal-based progressions and objective criteria
to discharge to sports participation, known to the patient, as a minimum requirement.

96.2%

P21. RTSS decision-making must include objective physical examination data as anterior drawer test, Lachman test, pivot shift test, ROM, effusion, pain, dial test,
among others.

96.2%

P22. Before RTSS, patients should pass a standardized, validated, objective analysis. These include isokinetic testing (strength symmetry evaluation), and hop
tests (movement quantity and quality evaluation). When determining a safe RTPS, test results should demonstrate a Limb Symmetry Index (LSI) of 90%–100%,
which is recommended to reduce the recurrence of injury and possible long-term complications.

96.2%

P26.RTSS should involve the assessment of specific functional skills that demonstrate the appropriate physical performance such as quality of movement,
strength, ROM, balance and neuromuscular control of the lower extremity and body.

96.2%

P32. Other important factor for RTSS is the quality of movement. Using solely the LSI can mask kinematic deficits (movement quality)” 96.2%
P8. An essential element during the preoperative period for RTS is the completion of a rehabilitation program (pre-habilitation). The goals of a pre-habilitation
program include reducing inflammation, swelling and pain, restoring normal range of motion (ROM), strength, neuromuscular control and gait.

92.3%

P18. In Young patients (<25 years old), hyperlaxity, high rotatory laxity and revision cases, we may consider adding an extra-articular lateral tenodesis to the
ACL reconstruction in order to a better RTSS.

92,3.0%

P29. Even though, as a doctor, one might be satisfied with the outcome of treatment (adequate graft placement and fixation, symmetric strength, excellent agility,
the patient is back to playing his sport), the patient might still have a different perspective regarding a successful outcome. Therefore, self- personal satisfaction
tests should be applied before RTSS.

92.3%

P20. RTSS should include a questionnaire of the patient's symptoms as pain, swelling, instability, giving way, locking sensation, stiffness among others. 88.5%
P34. Most of the current test batteries can be used to determine the likelihood that patients resume RTSS at pre-injury level, but fail in identifying patients who
are at risk for a second ACL injury.

88.5%

P37. All parameters used for a safe RTSS will also act as preventive measures for a new ACL injury 88.5%
P28. Patient's age should be considered as an important factor in the decision making for RTSS. 88,5%
P12. For the elite athlete who demands the highest level of stability and function, it may be beneficial to receive an anatomic reconstruction, which will more
closely recreate the pre-injury function of their knee, so an Anatomical placement of the graft should be privileged if we want a better RTSS.

84.6%

P33. Increasing the quality of the ACLR rehabilitation by implementing more progressive strength training results in higher passing rates for RTSS strength
criteria, which potentially increase RTSS rates and decrease the risk for second ACL injury.

84.6%

P2. Wait for about three weeks to allow resolve symptoms related to inflammatory and proliferative phases. After that period, we can proceed with the ACLR, and
it will not influence the RTSS.

80.8%

P36. Using patient reported-outcomes as IKDC form, and Tegner activity rating scale, give us a reliable and valid measure of patient-reported function in the
making decision to RTSS.

80.8%

P1. Time of surgery (more than 3 months after the injury) is one of the factors that should be considered in affecting RTSS. 76.9%
P30. At this time, using MRI to investigate graft healing is promising; however, it has not been validated to ensure graft maturity and biomechanical strength.
MRI decisively should not be used as an isolated parameter for deciding the RTSS.

76.9%

Table 2
Statements that do not reach consensus (75% agree or disagree) at the end of the third round.

Statements Percentage of
consensus in the
agree position

P4. Quadriceps' strength should be evaluated and improved before surgery as can affect the RTSS 65.4%
P9. Evaluate the EPIC (estimated pre injury capacity) could be a beneficial tool in this phase in order to a better RTSS. 69.2%
P10. Graft choice is one of the most important factors that could affect the RTSS. 69.2%
P11. In patients with a high level of intensity of pivoting sports practice, BTB should be the favourite graft as an earlier graft ligamentization allows the
implementation of a more aggressive rehabilitation program after surgery, and therefore, a faster RTSS.

69.2%

P14. Ideally, proper tension should avoid the laxity caused by the insufficient ligament, without causing over constriction that may lead to increased
joint contact pressures and resultant in collagen myxoid degeneration and intrasubstance graft necrosis. Hence, graft tension at the end of the surgery
is one of the factors that could affect the RTSS.

65.4%

P15. Enhance the biological ligamentization process during the surgery, should be fundamental in improving RTSS. 23.1%
P23. The hop test battery should always include single-leg hop, triple hop, crossover hop and single-leg vertical hop 73.1%
P24. The single-leg vertical hop test has been the most recommended for use in functional performance hop test batteries because of its value in
discriminating between healthy versus ACL-injured limbs according to previous literature.

19.2%

P25. Isokinetic quadriceps strength test should be performed with 3 submaximal (i.e. 50% effort) practice knee extension contractions being more
reliable at a rate of 60 deg/s before attempting the maximal effort trials.

65.4%

D. Figueroa et al. Journal of ISAKOS 7 (2022) 150–161
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Table 3
Variability in answers between the different rounds (round II y III).

Question Disagree Center Agree Sum Variation

P1 23.1 0.0 57.7 80.8 19.2
P2 15.4 3.8 80.8 100 0.0
P3 0.0 0.0 100 100 0.0
P4 3.8 15.4 57.7 76.9 23.1
P5 0.0 3.8 96.2 100 0.0
P6 0.0 0.0 100 100 0.0
P7 0.0 0.0 100 100 0.0
P8 0.0 7.7 92.3 100 0.0
P9 0.0 19.2 61.5 80.7 19.3
P10 7.7 11.5 61.5 80.7 19.3
P11 7.7 19.2 57.7 84.6 15.4
P12 11.5 3.8 84.6 99.9 0.1
P13 0.0 0.0 100 100 0.0
P14 3.8 23.1 61.5 88.4 11.6
P15 3.8 50 15.4 69.2 30.8
P16 0.0 0.0 100 100 0.0
P17 0.0 0.0 100 100 0.0
P18 0.0 7.7 92.3 100 0.0
P19 0.0 3.8 96.2 100 0.0
P20 0.0 7.7 88.5 96.2 3.8
P21 0.0 3.8 96.2 100 0.0
P22 0.0 3.8 96.2 100 0.0
P23 3.8 7.7 69.2 80.7 19.3
P24 3.8 53.8 7.7 65.3 34.7
P25 0.0 30.8 57.7 88.5 11.5
P26 0.0 3.8 96.2 100 0.0
P27 0.0 0.0 100 100 0.0
P28 3.8 7.7 88.5 100 0.0
P29 0.0 7.7 92.3 100 0.0
P30 7.7 15.4 76.9 100 0.0
P31 0.0 0.0 100 100 0.0
P32 0.0 3.8 96.2 100 0.0
P33 3.8 11.5 84.6 99.9 0.1
P34 0.0 11.5 69.2 80.7 19.3
P35 0.0 0.0 100 100 0.0
P36 11.5 7.7 80.8 100 0.0
P37 3.8 7.7 88.5 100 0.0
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A meta-analysis including 57 studies to assess the level of preopera-
tive sports participation has found that elite athletes were more likely to
return to any type of sport [22]. However, those returning to level I sports
after ACL injury have a 4.32 to 18.40 times higher reinjury rate. The
2-year reinjury risk in patients who returned to level I sports after ACL
surgery was 29.7% (22 of 74) [23].

Conclusion: Consensus 100%. Elite athletes with higher levels of
preinjury athletic skills may be more likely to return to their preinjury
level of the sport.

7. “A better understanding of the injury, surgery, and the importance of
subsequent rehabilitation (Rh) and compliance of the patient with this Rh
is one the most critical factors that can affect the RTS in soccer”:
Consensus 100%

Knowing the movement patterns associated with the injury, resolving
deficiencies, and eliminating predisposing factors for a future injury through
a rehabilitation protocol provides the best opportunity for RTS without
further injuries [24]. There has been substantial research attempting to
formulate anevidence-basedclinicalpracticeguidelinesofwhatbest practice
ACL rehabilitation programs should include [42,44]. It is crucial to consider
personal factors that may act as barriers or facilitators to rehabilitation.
Increased awareness and understanding of these factors may offer new in-
sights and opportunities to improve long-term ACLR outcomes [74–76].

Conclusion: Consensus 100%. Identifying the barriers and facilita-
tors of adherence and participation in ACL rehabilitation programs,
provides an opportunity to address personal, environmental, and
treatment-related factors, increasing the likelihood of patients complying
with current best evidence rehabilitation to improve outcomes such as
return to sport rates.
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8. “An essential element during the preoperative period for RTS is the
completion of a rehabilitation program (prehabilitation). The goals of
a pre-habilitation program include reducing inflammation, swelling,
and pain, restoring normal ROM, strength, neuromuscular control,
and gait” Consensus 92.3%

Recent studies have supported implementing a prehabilitation pro-
gram to optimize preoperative knee function [18]. This program com-
prises two phases: the first one seeks to resolve the inflammatory
symptoms and the complete ROM deficits of the knee. The second phase
is started, as soon as these objectives are met, aiming to restore muscle
strength and adequate neuromuscular responses [18,20] Some studies
[26,76], showed that groups with prehabilitation had better functional
results and higher rates of RTS 2 years after ACL reconstruction than the
non-experimental group.

Conclusion: High consensus. Although the evidence is still limited
and there is only very-low quality evidence to support the use of pre-
habilitation before ACLR, the panel of experts believes that outcomes of
muscular strength, function and patient-reported symptoms can be
improved when a prehabilitation program is implemented.

9. “Evaluate the estimated pre-injury capacity (EPIC) could be a bene-
ficial tool in this case to a better RTS in soccer”No Consensus: 69.2%

A recent retrospective cohort study [27] demonstrated that EPIC
levels could predict secondary injury compared to postoperative limb
symmetry index (LSI; commonly used to determine RTS timing). Another
prospective cohort study [28] found that 6 of 8 patients with 90%
postoperative LSI and EPIC levels <90% after ACL reconstruction suf-
fered secondary ACL injury. They concluded that the LSI could be over-
estimating the function of the knee, being the levels of EPIC more
sensitive than the LSI in the prediction of second injuries.

Conclusion: No consensus. Although some literature favours EPIC
versus other parameters in terms of a better criteria for RTS in soccer, the
expert panel did not reach an agreement.

Operative factors that could affect RTS in soccer

10. “Graft choice is one of the most important factors that could affect
the RTS in soccer”No consensus 69.2%

One systematic review [77] demonstrated that ACLR rusing
bone-patellar-tendon-bone (BPTB) autografts showed higher overall
RTS rates when compared with hamstring (HT) autografts. However,
BPTB and HT autografts had similar rates of return to pre-injury levels
of performance and re-rupture rates. Less than half of the athletes
returned to preinjury status after ACLR with either an HT or BPTB
autograft. However, when using allografts, the clinician must be aware
that there is a higher risk of failure during the first nine months after
reconstruction [23].

Conclusion: No consensus. Graft choice was not considered as one
of the most critical factors in RTS in soccer.

11. “In patients with a high level of intensity of pivoting sports
practice, BPTB should be the favourite graft as an earlier graft
ligamentization allows the implementation of a more aggressive
rehabilitation program after surgery, and therefore a faster RTS in
soccer” No consensus 69.2%

BPTB autografts have been considered to have lower revision rates
and higher postoperative stability than HT autografts and may be pref-
erable in competitive high-level athletes in contact sports [77]. Xie [78]
suggested that BPTB autografts should be used in young and
high-demand athletes to enable a greater proportion of patients to return
to their preinjury sport postoperatively with higher levels of activity, but
despite it provides better initial fixation and allows an early return, has
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been associated with different morbidities, such as anterior knee pain
and loss of ROM, and longer time to reach the Rh progression milestone
than HS [29].

Conclusion: No consensus. BPTB should not be prioritized in pa-
tients with high demand in pivoting sports allowing a faster RTS in
sports.

12. “For the elite athlete who demands the highest level of stability
and function, it may be beneficial to receive an anatomic recon-
struction, which will more closely recreate the pre-injury function
of their knee, so an anatomical placement of the graft should be
privileged if we want a better RTS in soccer” Consensus: 84.6%

For the elite athlete who demands the highest level of stability and
function, has been described that more closely recreating the pre-injury
function of their knee through anatomical reconstruction results in
increased in situ graft loading, reproducing native kinematics potentially
avoiding the development and progression of post-traumatic osteoar-
thritis. However, there is always a risk of a new knee lesion [1,23].

Conclusion: High consensus. Anatomic reconstruction of the torn
ACL could be an important factor in RTSS.

13. “Allografts allow faster immediate postoperative recovery and less
operative pain but delayed incorporation/remodeling and display
higher graft failure rates” Consensus: 100%

Many studies have associated allografts with less anterior pain of the
knee and morbidity [1,35,74,79]. However, ligamentization and allo-
graft incorporation are slower and presumably more susceptible to early
failure [30]. A systematic review [79] concluded that although no sub-
stantial difference in patient-reported function, activity level, and
symptoms, the findings highlighted a greater risk for graft failure or
revision that may make allograft a less safe treatment modality in ACL
reconstruction.

Conclusion: Consensus 100%. The use of allografts should be
restricted in high demand and pivoting sports because due to associated
higher rates of failure.

14. “Ideally, proper tension should avoid the laxity caused by the
insufficient ligament, without causing over-constriction that may
lead to increased joint contact pressures and resultant in collagen
myxoid degeneration and intrasubstance graft necrosis. Hence,
graft tension at the end of the surgery is one of the factors that
could affect the RTS in soccer” No consensus 65.4%

Adequate graft tensioning may be important for restoring normal
anteroposterior laxity in ACL reconstruction at the time of graft fixation.
The optimal amount of force applied to the graft before fixation is a
matter of debate, with most authors recommending between 20 and 90N
of initial graft tension. An under-tensioned graft will not restore knee
native stability. An over-tensioned graft will pull the femur anteriorly on
the tibia and restrict the ROM within the knee. This places the graft at
increased risk of damage during normal physiological loading [55–57].

Conclusion: No consensus. Graft tension was not considered as a
factor that affect the RTS in soccer.

15. “Enhance the biological ligamentization process during the sur-
gery, should be fundamental in improving RTS in soccer” No
consensus 23%

A systematic review [31] concluded that there is promising evidence
that the addition of platelet-rich plasma (PRP) could be a synergic factor
in acquiring faster ACL graft maturation, but the clinical implication of
this remains unclear. Conversely, there is not an improvement with the
addition of PRP in tunnel healing. Regarding the use of stem cells as
adjuvants in ACLR, there is still a relative paucity of high-level evidence
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ligament and tunnel healing; however, early human and animal results
support the reparative and immunomodulatory potential of stem cells as
an evolving therapeutic, which merits further investigation [80].

Conclusion: No consensus. Biological enhancement was not
considered as important to improve the RTS in soccer after ACLR.

16. “Cartilage and meniscal associated injuries, should be managed
concomitantly with ACLR as these can be essential in the making
decision to RTS in soccer” Consensus 100%

There is evidence in the literature that the menisci and cartilage state
influences outcomes after ACLR [32,33,85]. Concomitant meniscus in-
juries, either in isolation or in combination with cartilage lesions, render
a deterioration of clinical scores and quality of life between 5- and
10-year post surgery follow-up of ACL-reconstructed patients. No such
deterioration was seen for patients who had isolated ACL injuries [81].

Articular cartilage injuries are a common clinical problem during ACL
reconstruction with an incidence rate of 16–46%. Good results of ACLR
combined with the treatment of chondral lesions have been published in
many studies with patient satisfaction and improvement in their quality
of life [32,33,58,59].

Conclusion: Consensus 100%. Cartilage and meniscal associated
injuries should be managed concomitantly with ACLR as these can be
essential in deciding RTS in soccer.

17. “Autografts are more successful in RTS in soccer and have less
failure rates compared with allografts, especially in active young
athletes” Consensus: 100%

Some studies have shown that autografts are preferred over allografts
for primary ACLR in active young individuals due to the increased risk of
allograft revision [34]. A case–control study of 2497 patients showed that
the probability of re-tearing for subjects with allograft was 13-fold higher
compared to the BPTB autograft [35]. Similarly, a systematic review
showed that, the risk of graft failure was substantially greater in patients
receiving allograft compared with patients receiving autograft [79].

Conclusion: Consensus 100%. Autografts are more successful in
RTS in soccer than allografts.

18. “In Young patients (<25 years old), hyperlaxity, high rotatory
laxity and revision cases we may consider adding a lateral extra-
articular tenodesis (LEAT) to the ACLR for a better RTS in soc-
cer” Consensus: 92.3%

ACLR with the addition of LEAT can decrease the time to RTS (me-
dian: 8 months versus 6 months for those without LEAT) in patients who
are exposed to high-grade pivot change, ACL revision, or who met two or
more minor criteria such as hypermobility, age under 20 years, failed
contralateral ACLR, and elite athletes [36,82]. The STABILITY study and
others has also shown that the addition of LEAT can decrease the risk of
clinical failure reducing the rate of residual pivot shift and ACL graft
retear [82,96].

Conclusion:High Consensus. In the high-risk population, we should
consider adding a LEAT procedure to obtain a better RTS in soccer and
reduce the reinjury risk.

Postoperative factors that could affect RTS in soccer

19. “RTS in soccer should be based on the participation of the patient
in a complete rehabilitation program with objective goal-based
progressions and objective criteria to discharge to sports partici-
pation, known to the patient, as a minimum requirement”
Consensus: 96.2%

Rehabilitation following ACLR has shifted from a paradigm based on
protocols to a goal-based program with objective criteria to progress
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through rehabilitation phases [95]. When the patient is ready for RTS,
objective criteria must be met to reduce the risk of further injury [83].
Higher levels of motivation during rehabilitation have shown to be
associated with higher rates of return to preinjury sport following ACLR
[84]. Athlete's value playing an active role in their recovery and setting
realistic expectations during rehabilitation contributes to their
self-efficacy and recovery [37].

Conclusion: High consensus. The patient's participation in a com-
plete rehabilitation program is a critical factor that should be considered
in RTS in soccer.

20. “RTS in soccer should include a questionnaire of the patient's
symptoms as pain, swelling, instability, giving way, locking
sensation, stiffness, among others” Consensus: 88.5%

Symptoms such as pain, swelling and instability are one of the
postoperative indicators of higher loads concerning the unstable and
weakened knee, substantially related to a new knee injury, with the
possibility of damage to the reconstructed ACL [23,25]. There are
many patient-reported outcome measures (PROMS) that can be used,
but these should not be used as isolated criteria for the decision of RTS
in soccer.

Conlusion: High consensus. Subjective instability or inflammatory
symptoms should be investigated in patients before RTS in soccer.

21. “RTS in soccer decision-making must include objective physical
examination data as anterior drawer test, Lachman test, pivot shift
test, ROM, effusion, pain, dial test, among others” Consensus:
96.2%

Clinical tests such as the Lachman, pivot shift and other have served
as an index of knee stability both pre- and postoperatively [38,39].
however available high-quality evidence suggests that tests are not
helpful on their own, but combinations may prove to be more beneficial
both in the pre- and post-operative diagnosis. However only one-fourth of
studies use clinical examination as objective criteria for RTS [38].

A systematic review of clinical tests for ACL injury [85] highlights the
lack of clinical test accuracy data to support the use of history and
physical examination to diagnose an ACL injury. Methodological flaws
can overestimate the diagnostic accuracy of these tests [99].

Conclusion: High consensus. RTS in soccer should consider objec-
tive physical examination to assess knee laxity, ROM, and function.

22. “Before RTS in soccer, patients should pass a standardized, vali-
dated, objective analysis. These include isokinetic testing (strength
symmetry evaluation) and hop tests (movement quantity and
quality evaluation). When determining a safe RTS in soccer,
physical performance-based tests results shoulddemonstrateanLSI
of 90%–100%, which is recommended to reduce the recurrence of
injury and possible long-term complications” Consensus: 96,2%

An association has been found between the appearance of a second
ACL injury in patients who return without meeting a variety of criteria,
including restoration of �90% of the LSI, finding asymmetric quadriceps
strength and asymmetric knee function during jumping at the time of the
RTS [37–39]. While values that correlate with perceived “normal” knee
function can be provided for functional testing following ACL recon-
struction, objective evidence is lacking for determining return to play
criteria based on an exact result of a functional test. Many authors have
advocated using multiple tests to assess full RTS status [86,91].

Conclusion: High consensus. A standardized functional test battery
should be applied to patients before RTS in soccer.

23. “The hop test battery should always include single-leg hop, triple
hop, crossover hop, and single-leg vertical hop.” No consensus:
73.1%
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Even though passing a test battery including a series of single leg hop
tests and isokinetic testing has been associated with lower re-rupture
rates following RTS and an increased likelihood of returning to previ-
ous sporting levels, the hop and isokinetic tests do not consistently pre-
dict successful outcomes following ACL rehabilitation. A systematic
review [61] reported no associations between the use of RTS discharge
tests and greater risk of reinjury, stating the low quality of evidence af-
fects our ability to make definitive conclusions. Similarly, a critical re-
view [87] concluded that while the ACL hop tests display adequate
reliability, the current evidence indicates a lack of consistency in their
capacity to predict successful outcomes following rehabilitation either in
terms of return to previous performance levels or identifying those at
greater risk of re-injury.

Conclusion: No consensus. Single leg hop testing should not be
considered as an isolated test to decide the readiness of athletes to RTS in
soccer.

24. “The single-leg vertical hop test has been the most recommended
for use in functional performance hop test batteries because of its
value in discriminating between healthy versus ACL-injured limbs
according to previous literature” No consensus: 19.2%

Petschnig et al. [41] states that the vertical jump test on one leg is
sensitive enough to detect functional limitations in the lower limb
after ACLR. Other studies have shown that the vertical jump test on
one leg provides the lower sensitivity rate to detect knee functional
limitations [60].

Some studies applying different hop test, based the RTS criteria in a
limb symmetry index of 90% in all hop tests and 85% in isokinetic
strength tests, that better inform the clinicians the underlying quadriceps
deficits that still present [40,98].

Conclusion: No consensus. Single-leg vertical hop test was not
considered as the most recommended test to discriminate between a
healthy versus ACL-injured limbs. It should not be used as an isolated test
before RTS soccer.

25. “Isokinetic quadriceps strength test should be performed with 3
submaximal (i.e., 50% effort) practice knee extension contractions
being more reliable at a rate of 60�/s before attempting the
maximal effort trials” Consensus: NO 65,4%

While isokinetic testing may also be used to assess the quadriceps
after ACL reconstruction, it seems that isometric testing is a highly
relevant clinical measurement [88]. In this way, there is a lack of con-
sistency in RTS assessments, in particular hop tests and isokinetic test to
predict who will sustain a reinjury following ACLR. A systematic review,

[62] demonstrated that only 23% of patients passed RTS test batteries,
suggesting an apparent paradox that ‘passing’ an RTS battery was asso-
ciated with a greater risk of injury to the contralateral limb.

Conclusion: No consensus. Isokinetic quadriceps strength test per-
formed with 3 submaximal (i.e., 50% effort) practice knee extension
contractions by itself is not a reliable test to be considered for RTSS.

26. “RTS in soccer should involve assessment of specific functional
skills that demonstrate the appropriate physical performance such
as quality of movement, strength, ROM, balance, and neuromus-
cular control of the lower extremity and body” Consensus: 96.2%

Many papers highlight the key areas that require special attention in a
rehabilitation program as the restoration of neuromuscular performance,
muscle strength, ROM and quality of movement (kinematics) before RTS,
as they can reduce the risk of ACL injury. It is also recommended to
consider factors such as time, psychological preparation, self-confidence,
stability and jumping tests [42–45,53].

Conclusion: High consensus. Assessment of specific functional
skills that demonstrate the appropriate physical performance such as
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quality of movement, strength, ROM, kinematics, and neuromuscular
control of the lower extremity and body should be considered before
RTS in soccer.

27. “In addition to physical readiness, the athlete's psychological state
is crucial for RTS in soccer timing and outcomes, so a psycho-
logical validate scale should be used as an essential tool to make
the correct decision for RTS in soccer” Consensus: 100%

A recent study [63] highlights the importance of incorporating the
evaluation of psychological responses in RTS testing. Psychological
readiness measured 9 months after surgery was found to be predictor of
RTS 2 years after ACLR, while functional tests had no predictive value.
Other studies have shown the importance of psychological readiness
before RTS for a faster RTS and to decrease the risk of second ACL
injuries [6,51].

Conclusion: Consensus 100%, so psychological status should be
considered as critical in the decision to RTSS.

28. “Patient's age should be considered as an important factor in the
decision making for RTS soccer” Consensus: 88.5%

Age is considered as a “non-modifiable” risk factor for second injuries
in young patients (<25 years old) [22,41,47]. Many studies showed that
younger athletes were more likely to return to their pre-injury level of
sport [9,10,89,90]. However, they suggested that age could be a proxy
for other factors as younger patients are more likely to return to high-risk
sports involving cutting, jumping and pivoting movements. One study
showed that younger age was a significant predictor of return to sport,
with 81% of patients aged�25 years having already returned to level I/II
sports at the time of the clinical evaluation. It is reasonable that a young
person has a higher level of sports activity and a stronger sense of athletic
identity, acting as a positive motivator for RTS and a catalyst for future
injuries [22,46,47].

Conclusion: High consensus. Age was considered as an important
factor related to RTS in soccer.

29. “Even though, as a doctor, one might be satisfied with the
outcome of treatment (adequate graft placement and fixation,
symmetric strength, excellent agility, the patient is back to playing
his sport), the patient might still have a different perspective
regarding a successful outcome. Therefore, self-personal satisfac-
tion tests should be applied before RTS in soccer” Consensus:
92.3%

Besides clinical and physical performance-based tests, subjective
outcomes such as PROMS might have an important role in determining
readiness for RTS. They offer a more complete picture of the patient's
perception of the actual recovery after ACL surgery [90]. Dissatisfied
patients are those who tend not to understand their abilities and limi-
tations in the postoperative period, thus leading to a greater risk of future
injuries [48].

Conclusion: High consensus. Patient-specific and subjective per-
sonal interpretation and satisfaction should be considered before RTS in
soccer.

30. “At this time, using magnetic resonance imaging (MRI) to inves-
tigate graft healing is promising; however, it has not been vali-
dated to ensure graft maturity and biomechanical strength. MRI
decisively should not be used as an isolated parameter for
deciding the RTS in soccer” Consensus: 76.9%

MRI shows a promising modality for evaluating ligament character-
istics using measurements such as graft volume and signal intensity to
extrapolate the mechanical strength of the graft. MRI-based graft matu-
rity cannot predict clinical and functional outcomes in patients at the
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first-year follow-up. Graft maturity should not be used as an objective test
to determine the appropriate time to RTS during the first year after ACL
reconstruction [49, 50, 64].

Conclusion: Moderate consensus. MRI should not be used as an
isolated and reliable test for RTS in soccer.

31. “Purely time-based RTS in soccer should not be used as a single
and definitive factor to decide readiness parameter in RTS in
soccer” Consensus: 100%

Several studies have demonstrated deficits in muscular strength, kin-
aesthetic sense, balance and force attenuation 6 months to 2 years
followingACLR [7,16,20,26,52]. Therefore, returning to sport at 6months
following ACLR is no longer the expected norm [83]. Grindem et al. [23]
showed that RTS 9 months or more after surgery substantially reduces the
rate of new injuries and, that by eachmonth, the RTSwas delayed after the
6 months, the risk of new knee injuries was reduced by 51%.

Conclusion: consensus 100%, purely time-based, should not be
used as a parameter to decide RTSS.

32. “Other important factor for RTS in soccer is the quality of move-
ment. Using solely, the LSI can mask kinematic deficits (move-
ment quality)” Consensus: 96.2%

A bilateral deficit may lead to a falsely high LSI since LSI is calculated
as a ratio between the values of the lower limbs. Buckthorpe et al. [43,
44] indicate that a sufficient LSI may have low levels of absolute resis-
tance leading to a patient being insufficiently prepared to tolerate load
demands.

Conclusion: High consensus. The LSI is a good test to evaluate
functional deficits (hop testing) but should not be used as a single
parameter to evaluate knee function for RTS in soccer, as can mask ki-
nematics unbalances.

33. “Increasing the quality of the ACL rehabilitation by implementing
more progressive strength training results in higher passing rates
in strength criteria, which potentially increase RTS in soccer rates
and decrease the risk for second ACL injury” Consensus: 84,6%

Progressive strength training in ACL rehabilitation can mitigate
commonly reported strength deficits [40]. If proper progressive strength
training is implemented, amateur male soccer players after ACL recon-
struction achieve similar knee strength after ACLR at 7 months compared
to healthy controls [97].

ACL rehabilitation progression should be based on objective criteria
and not just time frames [83].

Consensus: High consensus. Rehabilitation after ACLR should
follow a progressive strengthening program which may increase the rate
of RTS in soccer and decrease the rates of a second ACL injury.

34. “Most of the current test batteries can be used to determine the
likelihood that patients resume RTS in soccer at pre-injury level,
but fail in identifying patients who are at risk for a second ACL
injury” Consensus: 88.5%

There is still a lack of consistency in the battery of tests used to decide
on the athlete's readiness to RTS, with a time-based approach still being
used in some studies [40]. A battery of test can identify with some ac-
curacy those at higher risk of graft tear, but not those at risk of secondary
ACL injuries [62,92,98].

Conclusion: High consensus. Most of the current test batteries for a
safe RTS in soccer fail in predicting which athletes are at higher risk of a
second ACL injury.

35. “Psychological readiness for RTS in soccer is essential after ACLR
since this is a predictor for returning to the pre-injury level and
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secondary ACL injuries of the sport in amateur athletes”
Consensus: 100%

The RTS is multifactorial, requiring both physical and psychosocial
recovery after surgery. Physical functioning assessment has traditionally
dominated RTS evaluation, but there is emerging evidence for incorpo-
rating psychological factors in these decisions. The psychological
disposition to return to sports and recreational activity has been a factor
strongly associated with the RTS and risk of reinjury [45,51,63].

Conclusion: Consensus 100%. Psychological readiness is a crucial
factor that should be considered in RTS in soccer.

36. “Using patient-reported outcomes as International Knee Docu-
mentation Committee 2000 Subjective Knee (IKDC) Form, and
Tegner activity rating scale, give us a reliable and valid measure of
patient-reported function in the making decision to RTS in soccer”
Consensus: 80.8%

The assessment of knee-specific PROMS, such as the IKDC form, has
traditionally been regarded as an essential measure of successful outcome
after ACLR and is often used in conjunction with other RTS objective
measures [38]. An IKDC score �94.8 predicted a quadriceps LSI �90%
with high sensitivity and moderate specificity suggesting that the patient
is at an acceptable level of RTS. Additionally, Tegner physical activity
rating assesses the current level of physical activity with acceptable
validity [38,52].

Conclusion:High consensus. The use of PROMS as IKDC and Tegner
could be useful in the making decision to RTS in soccer.

37. “All parameters used for a safe RTS in soccer will also act as
preventive measures for a new ACL injury.” Consensus: 88.5%

The evidence shows conflicting results for the relation between RTS
criteria and potential risk for second ACL injury (98, 100). However,
most of the tests are carried out to evaluate the safety of RTS as well as to
determine the recovered functional capacity. If patients pass, they
probably have a lower risk of re-injury [54,61].

Conclusion: High consensus. Although there is a controversial
literature, the panel of experts believes that all parameters used to RTS in
soccer prevent new ACL injury.

Conclusion

Regarding the results of the Consensus, return to sport soccer after an
ACL reconstruction is a decision that must be based on multifactorial
parameters. The panel of experts strongly recommend taking into ac-
count. In the preoperative, the correction of the ROMdeficit, the previous
high level of participation in sports and a better knowledge of the injury
by the patient and compliance to participate in Rehabilitation. During the
surgery, the treatment of associated injuries, as well as the use of
autografts and the addition of a lateral extra-articular tenodesis in some
particular cases (active young athletes, <25 years old, hyperlaxity, high
rotatory laxity and revision cases) could be associated with a higher re-
turn to sports.

In the postoperative period, psychological readiness and its validation
with scales, adequate physical preparation, as well as not basing the RTSS
purely on the time of evolution after surgery are the factors that reached
unanimous Consensus.

However, despite strong consensus by experts, there is a need for
larger randomized trials that analyses better each factor that can
participate in RTSS with longer-term follow-up.
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