Indications for Lateral Extra-articular Procedures in ®
the Anterior Cruciate Ligament—Reconstructed
Knee: Part I of an International Consensus Statement

Bertrand Sonnery-Cottet, M.D., Ph.D., Alessandro Carrozzo, M.D., Adnan Saithna, M.D.,
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Purpose: To define expert consensus on whether and how lateral extra-articular procedures (LEAPs) should accompany
anterior cruciate ligament (ACL) reconstruction to optimize outcomes in ACL-deficient knees. Methods: Fifty-five knee
surgeons from 17 countries on 5 continents completed a 3-round modified Delphi process. Twenty-one statements on
patient selection for combined ACL reconstruction (ACLR) + LEAPs were graded on 5-point Likert scales; >75% “agree/
strongly agree” signified consensus. Strength of recommendation was ranked, and statements failing the threshold were
revised or discarded after discussion. Results: One statement achieved unanimous agreement (100%): it is strongly
recommended to add a LEAP for active patients <25 years receiving hamstring-autograft ACLR to reduce graft failure.
Strong consensus (>90%) supported LEAPs in primary ACLR when grade 3 pivot shift (97.9%), knee hyperextension
(97.9%), skeletally immature status (79.5%), revision ACLR (91.5%), return to pivoting sports (93.2%), active patients
<25 years using nonhamstring grafts (90.7%), grade 3 Lachman test (90%), and when multiple relative risk factors
coexist (statement 36, 97.1%). Consensus (75%-89.9%) favored LEAPs for chronic symptomatic ACL deficiency (86.1%),
posterior tibial slope >12° (85.7%), and a history of contralateral ACL injury (88.9%). Eight statements did not reach
consensus regarding small-diameter autografts, female athletes, imaging signs of anterolateral injury (e.g., Segond frac-
ture, lateral femoral-notch sign), and concomitant meniscal procedures. One statement on LEAPs with primary ACL repair
was withdrawn because the project focused on reconstruction. Conclusions: International experts strongly recommend
adding a LEAP in young active patients undergoing hamstring-autograft ACLR and in cases of high-grade rotational or
anterior laxity, knee hyperextension, revision surgery, or returning to pivoting sports. Unresolved issues include small
graft size, female athletes, imaging findings of rotational instability, and concurrent meniscal procedures, highlighting
priorities for future research. Level of Evidence: Level V, expert opinion.
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ateral extra-articular procedures (LEAPs) have

been used for decades to limit rotational instability
in anterior cruciate ligament (ACL)—deficient knees.' ™
Early interest led to the frequent use of stand-alone
extra-articular tenodesis, but enthusiasm declined due
to concerns that these procedures may overconstrain
the lateral compartment and accelerate degenerative
changes.””’ In the past decade, renewed attention has
focused on the anterolateral structures of the knee in
conjunction with anatomic ACL reconstruction, spe-
cifically the anterolateral ligament (ALL), leading to a
proliferation of clinical studies suggesting that LEAPs
may reduce graft failure rates, particularly in high-risk
populations.®'* These findings have led some sur-
geons to routinely combine LEAPs with intra-articular
ACL reconstructions (ACLRs), while others remain
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cautious given the variability in surgical techniques,
patient populations, and graft types used."’

Despite the emerging evidence, there is no universal
consensus on the indications for performing LEAPs. The
debate includes issues such as whether to add an ALL
reconstruction (ALLR) or iliotibial band—based tenod-
esis, how to identify patients who would benefit most
from anterolateral augmentation, and whether such
procedures are truly necessary in every ACL revision
scenario. These uncertainties highlight the importance
of providing an updated framework for patient selec-
tion and operative decision-making.

Therefore, the aim of this project was to establish
expert consensus on when and how LEAPs should be
used to optimize clinical outcomes in ACL-deficient
knees. Our hypothesis was that consensus would be
reached on specific risk factors that are widely accepted
to justify combined procedures, whereas other potential
indications would remain controversial. In addition, we
hypothesized that consensus would be achieved for
most statements regarding surgical techniques and
complications associated with combined ACL recon-
struction and LEAPs.

Methods

Consensus Design

This consensus is divided into 2 parts to comprehen-
sively address the use of LEAPs in ACL reconstruction.
Part I focuses on establishing expert agreement on the
indications for performing LEAPs, while Part II ad-
dresses surgical techniques, complications, and reha-
bilitation protocols."* A modified Delphi consensus
process was conducted, a method commonly used in
sports medicine and orthopaedic research that involves
multiple rounds of anonymous surveys.'>'” This LEAP
consensus follows the anterolateral complex of the
knee (ALC) consensus held in London in 2017 and
published in 2019, which focused on the anatomy and
biomechanical properties of the ALC.'” A working
group of 7 experts developed 36 statements, 21 on the
indications and 15 on the techniques, and complica-
tions of LEAP in ACL reconstruction, based on the most
up-to-date literature. The list of participants was
established by the steering committee: Bertrand
Sonnery-Cottet, Alan Getgood, Camilo Partezani Hel-
ito, and Volker Musahl. These authors contributed to
the creation of consensus participants and recom-
mended individuals to be involved in the process.
Recent conference and publications from the Anterior
Cruciate Ligament Study Group, the American Ortho-
paedic Society for Sports Medicine, the European So-
ciety of Sports Traumatology, the International Society
of Arthroscopy, Knee Surgery and Orthopaedic Sports
Medicine, and various international conferences were
screened to identify invited speakers whose research
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focused on the anterior cruciate ligament, to ensure
that opinion leaders in the field were invited. In addi-
tion, we sought to include surgeons from several
countries to take account of different philosophies and
viewpoints. Finally, a selection of 58 international ex-
perts in the management of ACL injuries from 17
different countries across 5 continents, over 50% of
whom are members of the ACL Study Group, extended
to other recognized experts in the field, including pe-
diatric surgeons and rehabilitation specialists, partici-
pated in this consensus.

The expert panel initially included 57 voting mem-
bers. Two online rounds were completed, followed by a
final in-person round on November 8, 2024, and
chaired by Adnan Saithna and moderated by Alan
Getgood, Bertrand Sonnery-Cottet, Camilo Partezani
Helito, and Volker Musahl. During the first and second
rounds, participants were provided with brief notes for
each proposed statement, including a summary of the
relevant clinical outcomes and supporting literature.
Panelists” responses were collected anonymously to
ensure independent and unbiased input. In the third
round, although participants were present and shared
their views during live discussions, voting remained
confidential: the voting process was online and ano-
nymized so that neither the steering committee nor the
participants could see individual votes or identify spe-
cific voter responses. Only aggregated percentages were
visible to the group. After the survey was closed, access
to unblinded individual responses was limited to the
data manager. After each round, responses were
compiled, analyzed, and shared with the panel. Partic-
ipants were encouraged to review their feedback in
light of the group’s collective input, enabling adjust-
ments and improvements to the statements. This iter-
ative process of gathering and refining feedback
continued until a strong consensus was achieved. After
each round, responses were compiled, analyzed, and
shared with the panel. Participants were encouraged to
review their feedback in light of the group’s collective
input, enabling adjustments and improvements to the
statements. This iterative process of gathering and
refining feedback continued until a strong consensus
was achieved.

Consensus Process

In the first round, the expert panel received a link to a
survey (SurveyMonkey) via e-mail and was asked to
evaluate the appropriateness of statements. A list of
statements was developed based on a comprehensive
review of the existing literature and categorized into 3
domains: indications, techniques, and complications. In
each round, panelists independently rated the appro-
priateness of each statement using a 9-point Likert
scale, where scores of 1 to 4 indicated “inappropriate,” 5
indicated “uncertain,” and 6 to 9 indicated
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“appropriate.” When a statement was rated as inap-
propriate or uncertain, panelists were invited to provide
open-ended comments explaining what changes would
be necessary for them to consider the statement
appropriate. The statements’ development was not
based on a standardized process but was led by a sub-
group of the Steering Committee. Nevertheless, par-
ticipants were given the opportunity to suggest
modifications to the statements during each round of
the Delphi process, allowing for iterative refinement
based on collective feedback. These qualitative re-
sponses were used to refine and clarify statements be-
tween rounds, in keeping with the iterative nature of
the Delphi method. The panelists were encouraged to
base their evaluations on a summary of evidence pro-
vided by the core group guiding the consensus process,
without factoring in the cost of the procedure.
Statements were classified as follows:

e “Appropriate” if they achieved a median score of >7
without disagreement among the panelists

e “Inappropriate” if they received a median score of <3
without disagreement

Statements that did not meet these criteria were
revised and rephrased based on the panel’s comments,
then subjected to revoting in subsequent rounds to
refine and clarify their content (Table 1).

In the second round, the same process was per-
formed. At this time, if there were no missing values,
one of the scores could be excluded from the analysis of
the degree of agreement according to the following
rules:

e The minimum value is excluded if the median is

strictly greater than 5.

e The maximum value is excluded if the median is less

than or equal to 5.

After applying the rules outlined in Table 1, only
statements that met the “strongly agree” mark were
accepted as they were. Statements that did not meet
these criteria were revised and rephrased based on the
panel’s comments. They were then subjected to revot-
ing in subsequent rounds to refine and clarify their
content.

Table 1. Round 1 and 2 Statement Scoring System

Agreement Among Distribution

Proposal Experts of Scores Median
Appropriate Strong agreement [7-9] >7
Relative agreement [5-9] >7
Inappropriate Strong agreement [1-3] <3
Relative agreement [1-5] <3.5

Uncertain Undecided [1-9] [4-6.5]

No consensus Other situations
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Final Voting

Fifty-seven experts were invited to participate in the
online rounds, and 55 voters were present in the third
round, of whom 10 were online voters, resulting in an
overall dropout rate of 3.5%. A 5-point Likert scale was
used during an in-person meeting, with a direct vote
facilitated by Adnan Saithna, Alan Getgood, Alessandro
Carrozzo, Camilo Partezani Helito, and Thais Dutra
Vieira. Respondents rated statements as follows:
strongly disagree, disagree, undecided, agree, and
strongly agree.

Responses were analyzed with stricter cutoff criteria:
items were only considered to have reached consensus
if more than 75% of respondents agreed (either “agree”
or “strongly agree”). Agreement among >75% of the
participants has previously been noted to be the most
frequently specified determination of a consensus for
Delphi studies.'®

Consensus was defined based on the combined per-
centage of respondents selecting “strongly agree” or
“agree.” The levels of consensus were categorized as

follows: unanimous consensus (100%), strong
consensus (90%-99.9%), consensus (75%-89.9%),
and no consensus (<75%). Each statement was

assigned a strength of recommendation: “Strongly rec-
ommended,” “Recommended,” “Should be consid-
ered,” and “Could be considered.” If a statement did not
receive sufficient support with the proposed wording,
the wording was adjusted, and voting was repeated at a
lower level of recommendation until consensus was
reached or it was determined that no feasible wording
could achieve agreement.

Results

Among the statements evaluating indications for
combining LEAPs with ACL reconstruction, 12 reached
consensus, 8 did not, and 1 statement, focused on
LEAPs in primary ACL repair, was excluded after dis-
cussion because the objective was to achieve consensus
specifically on ACL reconstruction. All statements and
their corresponding levels of agreement are summa-
rized in Table 2.

Distribution of agreement for the 20 statements is
displayed in Figure 1.

The panel reached a unanimous consensus that LEAP
should be strongly recommended in young, active pa-
tients (<25 years) undergoing ACLR with hamstring
autograft.

Adding a LEAP to ACLR was strongly recommended
for patients with grade 3 pivot shift, knee hyperexten-
sion, and in skeletally immature adolescent patients,
conditions associated with high rotational instability.
The combined procedures were recommended in the
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Table 2. All the Statements Related to Surgical Techniques and Complications for Combined Procedures Along With Their
Corresponding Levels of Agreement: Unanimous Consensus (100%), Strong Consensus (90%-99.9%), Consensus (75 %-
89.9%), and No Consensus (<75%)

Statement Consensus Recommendation
Number Statement Text Level Strength
1 In active patients aged <25 years, adding a LEAP to ACL reconstruction using hamstring Unanimous Strongly
autograft is strongly recommended to reduce graft failure rate. Consensus Recommended
2 In patients with grade 3 pivot shift, adding a LEAP to ACL reconstruction is strongly Strong Strongly
recommended. Consensus Recommended
3 In patients undergoing ACLR revision, adding a LEAP to ACL reconstruction is recommended. Strong Recommended
Consensus
4 If the diameter of the hamstring ACL autograft is small (<8 mm), adding a LEAP to ACL No Consensus Should Be
reconstruction should be considered. Considered
5 In patients with knee hyperextension, adding a LEAP to ACL reconstruction is strongly Strong Strongly
recommended. Consensus Recommended
6 In patients with Segond fracture, adding a LEAP to ACL reconstruction should be considered. No Consensus Should Be
Considered
7 In active patients aged <25 years, adding a LEAP to ACL reconstruction using graft options  Strong Should Be
other than hamstrings should be considered to reduce the graft failure rate. Consensus Considered
8 In patients with grade 2 pivot shift, adding a LEAP to ACL reconstruction should be considered. No Consensus Should Be
Considered
9 In athletes returning to pivoting sports, adding a LEAP to ACL reconstruction should be Strong Should Be
considered. Consensus Considered
10 In patients with chronic symptomatic ACL deficiency, adding a LEAP to ACL reconstruction is Consensus Recommended
recommended.
11 In patients with a deep lateral femoral notch sign, adding a LEAP to ACL reconstruction should No Consensus Should Be
be considered. Considered
12 In the setting of concomitant medial meniscal repair, adding a LEAP to ACL reconstruction =~ No Consensus Should Be
should be considered. Considered
13 To restore knee stability, in patients with concomitant medial meniscectomy, adding a LEAP to No Consensus Should Be
ACL reconstruction should be considered. Considered
14 When ACL repair is performed, adding a LEAP is strongly recommended. (Removed) Removed Strongly
Recommended
15 In patients with anterolateral complex injuries diagnosed via magnetic resonance imaging or No Consensus Should Be
ultrasound, adding a LEAP should be considered. Considered
16 In patients with a posterior tibial slope greater than 12°, adding a LEAP to primary ACL Consensus Should Be
reconstruction should be considered. Considered
17 In patients with a previous contralateral ACL injury, adding a LEAP to primary ACL Consensus Should Be
reconstruction should be considered. Considered
18 Adding a LEAP to primary ACL reconstruction in female athletes should be considered. No Consensus Should Be
Considered
19 In skeletally immature adolescent patients, adding a LEAP to primary ACL reconstruction is ~ Consensus Strongly
strongly recommended. Recommended
20 In patients with an ACL injury and grade 3 Lachman, adding a LEAP to ACL reconstruction  Strong Should Be
should be considered. Consensus Considered
36 There are a number of relative indications that, when considered together, may reach a Strong May Be
threshold at which LEAP is recommended in addition to ACL reconstruction. Consensus Considered

ACL, anterior cruciate ligament; ACLR, anteriotr cruciate ligament reconstruction; LEAP, lateral extra-articular procedure; OA, osteoarthritis.

context of revision ACLR and chronic symptomatic ACL
deficiency and should be considered for active patients
<25 years using nonhamstring grafts, in patients with a
posterior tibial slope >12°, in those with a history of
contralateral ACL rerupture, and those with a grade 3
Lachman test. Finally, the addition of a LEAP to ACLR
may be considered when relative risk factors are pre-
sent in combination and may collectively support the
indication for LEAP, even if no single factor is
determinative.

Conversely, 8 statements did not reach consensus,
including graft diameter <8 mm, imaging-based find-
ings (e.g., Segond fracture, deep femoral notch sign,

ALC injury on magnetic resonance imaging/ultra-
sound), concomitant meniscal procedures, and in fe-
male athletes.

Discussion

The most important finding of this consensus is that
there was considerable consensus on the indications of
combining ACLR and LEAPs in several categories of
patients, despite the diversity of surgical backgrounds
and international representation from 5 continents.
One statement achieved unanimous (100%) agree-
ment, 6 statements reached strong consensus (90%-
99.9% agreement), and 4 reached consensus (75%-
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Fig 1. Distribution of agreement for all the statements related to indications for combined procedures.

89.9% agreement). Together, these statements high-
light clinical scenarios in which LEAPs in conjunction
with ACLR were recommended to reduce graft failure
and improve rotational stability. Specifically, the panel
strongly recommended LEAP in patients who are
widely recognized as being at increased risk of post-
operative instability and graft failure, including young,
active patients, individuals with high-grade laxity, those
with knee hyperextension, athletes returning to pivot-
ing sports, and those undergoing revision ACL
reconstruction.

The addition of LEAP to ACLR in young, high-risk
individuals or with high-grade pivot shift significantly
reduces graft rupture and persistent rotatory laxity
without compromising long-term functional out-
comes.'”?" The STABILITY group conducted a ran-
domized controlled trial investigating whether the
addition of a LET to single-bundle hamstring autograft
ACLR reduces the risk of clinical failure in young, active
patients.® A total of 618 patients (mean age 18.9 years)
were randomized to undergo ACLR with or without
LET. Eligible participants (<25 years) met at least 2 of
the following criteria: grade 2 pivot shift or greater,
desire to return to high-risk/pivoting sports, or gener-
alized ligamentous laxity. At 2 years postoperatively,
the ACLR + LET group had significantly lower clinical

failure rates (25% vs 40%, P < .0001) and a 67%
reduction in graft rupture (4% vs 11%, P < .001).

Sonnery-Cottet et al.”' conducted a long-term cohort
study comparing the results of isolated ACLR and
combined ACL + ALLR. A total of 86 matched pairs
were followed for an average of 104.3 months (8.7
years). Results showed that patients who underwent
ACL + ALLR had significantly better graft survival
(96.5% vs 82.6%, P = .0027) and lower reoperation
rates (15.3% vs 32.6%, P < .05) compared to isolated
ACLR. In addition, the risk of revision ACLR was more
than 5 times higher in the isolated ACLR group (17.4%
vs 3.5%, odds ratio = 5.549, P = .0132). However,
there were no significant differences in other compli-
cations or patient-reported outcomes between the
groups.

Bosco et al.'? conducted a systematic review and
meta-analysis to evaluate the impact of LEAPs, when
combined with ACLR, on clinical outcomes. Their
analysis, which included 14 randomized controlled tri-
als (1,830 patients), showed that combined ACLR +
LEAPs significantly improved knee stability and
reduced graft failure rates compared with ACLR alone
(P < .05). However, no significant differences were
found between LET and ALLR, suggesting that both
techniques are equally effective in improving pivot-shift

~
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outcomes and patient-reported measures. Other clinical
studies that compared ALLR and LET also failed to find
important differences between them.”**’

Regarding revision ACL reconstruction (R-ACLR),
Saithna et al.”* conducted a review to assess whether
the combined procedures offer significant advantages
over isolated R-ACLR. The analysis included 8
comparative studies, most of which reported better re-
sults with the combined approach. Failure rates ranged
from 0% to 13% for R-ACLR + LEAP, compared with
4.4% to 21.4% for isolated R-ACLR. Postoperative side-
to-side anteroposterior laxity was lower in the com-
bined group (1.3-3.9 mm) compared to the isolated R-
ACLR group (1.8-5.9 mm), and high-grade pivot shift
was less common in R-ACLR + LEAP patients (0%-
11.1%) compared to those undergoing isolated R-ACLR
(10.2%-23.8%).

Similarly, Grassi et al.”” conducted a systematic re-
view and meta-analysis of revision ACLR, including 8
studies comparing isolated R-ACLR (334 patients) with
combined R-ACLR + LEAP (342 patients) with a min-
imum 2-year follow-up. The results showed a 54%
relative risk reduction in failure rates (P = .004) and a
68% reduction in high-grade pivot shift (P = .003) in
the combined group, with no increase in complication
rates. There were no significant differences between the
different LEAP techniques.

Further support for the inclusion of a LEAP in patients
with a high pivot shift or undergoing revision surgery
comes from a recent survey of high-volume ligament
surgeons attending the 2024 Freddie Fu Panther Sports
Medicine Symposium.”® The panelists agreed that high-
grade pivot shift and R-ACLR are the most common
indications for LEAPs. The use of combined procedures
increased significantly in revision settings—from 68%
in first revision to 84% in multiple revision ACL
reconstructions—while it was added in approximately
one-third of primary ACLR, regardless of graft type.

As reflected in the voting on statement 36, strong
consensus was found, indicating that multiple relative
risk factors may collectively reach a threshold at which
the addition of a LEAP to ACL reconstruction is rec-
ommended. Individually, factors such as a small auto-
graft diameter (<8 mm), a Segond fracture or high-
grade anterolateral soft tissue injury, a grade 2 pivot
shift, or the presence of a deep lateral femoral notch
sign do not always require extra-articular augmenta-
tion. However, when combined with other
considerations—such as meniscal pathology (repair or
meniscectomy), female athlete, positive family history
of ACL injury, narrow notch width, professional sports
demands, or lateral root tears—surgeons may opt for
LEAP to reduce the increased risk of graft failure or
persistent rotational instability. To date, no evidence-
based scores or algorithms can direct decision-making.

B. SONNERY-COTTET ET AL.

Four statements reached a consensus with 75% to
89.9% agreement and highlighted that LEAP may be
considered in cases of chronic ACL insufficiency,
increased posterior tibial slope, contralateral ACL
injury, or in skeletally immature patients. Although the
level of agreement was not as strong as in the first
group, these findings support the growing body of
literature suggesting that secondary risk factors, such as
bone morphology or patients’ history, including chronic
ACL rupture or a prior contralateral ACL injury, may
warrant consideration of adding LEAPs.

Chronic ACL injuries differ from acute injuries in that
they are associated with greater anterolateral laxity
resulting from asymmetric anterior translation of the
lateral tibial plateau.”’*® To fully restore normal knee
kinematics, an additional LEAP can be required for
effective treatment.”” In those patients, combined ACL
and LEAP has been demonstrated to be an effective and
safe solution and to lead to better clinical outcomes
than isolated ACLR. Helito et al.”® conducted a cohort
study to evaluate the results of combined ACL and
ALLR in patients with chronic ACL injuries. They
compared 33 patients who underwent ACLR + ALLR
with 68 patients who underwent isolated hamstring
ACLR. At a median follow-up of 25 months, 7.3% of
patients in the isolated ACLR group experienced graft
failure, while no failures were reported in the combined
procedure group. Patients who underwent ACLR +
ALLR had superior stability results, with better KT-1000
scores (P =.048) and a lower incidence of positive pivot
shift (9.1% vs 35.3% in the isolated ACLR group; P =
.011).

An increased posterior tibial slope is associated with
high-grade rotatory laxity and a higher risk of subse-
quent ACL injury.’”’" A slope greater than 10.1° has
been associated with an 11-fold increased risk of ACL
graft failure, with the greatest risk observed in in-
dividuals with a slope of >12°.°°°? The STABILITY
group analyzed predictors of graft failure in young,
active patients undergoing hamstring autograft ACL
reconstruction with or without LET and included the
posterior tibial slope as one of the predictors.”’ Their
results showed that a greater tibial slope was associated
with an increased risk of graft failure and asymmetric
pivot shift. In addition, through multivariate regression
analysis—adjusting for factors such as age, medial
meniscal deficiency, high-grade knee laxity, and time to
return to sport—they found that the probability of graft
rupture related to tibial slope angle was reduced when
ACL reconstruction was combined with LET.

Different authors emphasize that individuals with a
history of contralateral ACL injury have a higher risk of
subsequent ACL injury, making them high-risk patients
and potential candidates for combined ACL recon-
struction with LEAPs to mitigate this risk.”*’” In
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addition, the previous consensus of the Anterolateral
Ligament Expert Group recognized a history of
contralateral ACL rupture as a secondary criterion for
adding a LEAP to an ACLR.*®

Skeletally immature patients undergoing ACLR have
a significantly higher risk of graft rupture compared to
adults, with rates as high as 32% reported at long-term
follow-up.”””” Recent clinical reports of combined
ACLR and LEAP have shown significant advantages
over isolated ACLR. These benefits include a signifi-
cantly lower graft rupture rate, ranging from 0% to
13.6%; improved postoperative residual instability
outcomes; and no differences in reoperation rates or
complications.”’*’

Nine statements did not reach consensus, reflecting
the ongoing debate about the indications for combined
ACL reconstruction and LEAP in specific clinical sce-
narios. Notably, there was insufficient agreement for
patients with small-diameter autografts, female ath-
letes, imaging findings of anterolateral lesions, and
concomitant meniscal procedures. A possible explana-
tion for the lack of consensus on certain statements is
that many of the consensus statements were derived
from a research process based on high-quality scientific
studies, including several randomized controlled trials.
Conversely, the lack of consensus on certain statements
may be due to the limited availability of literature on
these specific populations. Although there is evidence
to suggest that the addition of LEAPs may be beneficial
in meniscal repairs,”® female athletes,””*® and small
autografts,49 the available research remains limited and
mainly consists of retrospective studies that require
further confirmation through higher-quality research.

The consensus on imaging evidence of anterolateral
structural lesions may be influenced by the lack of
standardized imaging protocols for diagnosing antero-
lateral complex injuries. Even though some clinical
studies suggest the potential benefit of using imaging as
an indication, this variability in diagnostic approaches,
together with the lack of a definitive association of
these findings with a direct beneficial effect of LEAPs,
may have contributed to the panel’s different responses
to statements involving magnetic resonance imaging or
the deep lateral femoral notch sign.’” 2

A statement regarding the use of LEAP in primary
ACL repair (statement 14) was removed from the
consensus process. The decision was unanimous, as the
consensus was primarily focused on ACL reconstruc-
tion, and only a small minority of participants had sig-
nificant experience with ACL repair. Given the limited
expertise of the panel members and the distinct differ-
ences between ACL repair and reconstruction, it was
considered inappropriate to include this statement in
the final consensus.
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Limitations

First, as consensus statements inherently reflect
expert opinion, they represent Level V evidence and are
subject to the limitations associated with this type of
data.”*>? The selection and allocation of panel mem-
bers may introduce inherent bias.”””* Despite efforts to
ensure broad international representation and multi-
disciplinary expertise, the predominance of high-
volume surgeons and recognized experts who could
have a predisposition in favor of LEAPs may have
introduced selection bias. The statements” development
was not based on a standardized process but was led by
a subgroup of the Steering Committee. Nevertheless,
participants were given the opportunity to suggest
modifications to the statements during each round of
the Delphi process, allowing for iterative refinement
based on collective feedback.

Conclusions

International experts strongly recommend adding a
LEAP in young active patients undergoing hamstring
autograft ACLR and in cases of high-grade rotational or
anterior laxity, knee hyperextension, revision surgery,
or returning to pivoting sports. Unresolved issues
include small graft size, female athletes, imaging find-
ings of rotational instability, and concurrent meniscal
procedures, highlighting priorities for future research.

Disclosures

The authors declare the following financial interests/
personal relationships which may be considered as
potential competing interests: A.J.K. is a consultant or
advisor for Arthrex. R.B.L. has received financial sup-
port from Arthrex; is a consultant or advisor for Smith
& Nephew; has received speaking and lecture fees from
Arthrex and Smith & Nephew; and has received fund-
ing grants from Smith & Nephew. R.L. has received
funding grants from Ossur, Smith & Nephew,
Arthroscopy Association of North America, and Amer-
ican Orthopaedic Society for Sports Medicine; is a
consultant or advisor for Ossur, Smith & Nephew, and
Responsive Arthroscopy; has received travel reim-
bursement from Smith & Nephew; has received
speaking and lecture fees from Foundation Medical,
LLC; and has a patent with royalties paid to Ossur. T.L.
is a consultant or advisor for Smith & Nephew and
Medacta International SA; has received speaking and
lecture fees from Smith & Nephew, Arthrex, and
Medacta International SA; has received funding grants
from Smith & Nephew and Arthrex; has received travel
reimbursement from Smith & Nephew, Arthrex, and
Medacta International SA; and has received nonfinan-
cial support from Smith & Nephew. W.L. is a consultant
or advisor for Arthrex. G.M. is a consultant or advisor



3310

for Smith & Nephew; has received funding grants from
Smith & Nephew; and is a board member of the Journal
of Bomne and Joint Surgery, International Society of
Arthroscopy, Knee Surgery, and Orthopaedic Sports
Medicine, and European Society of Sports Traumatol-
ogy, Knee Surgery and Arthroscopy. R.M. has equity or
stocks with MEND; is a board member of the Interna-
tional Society of Arthroscopy, Knee Surgery, and Or-
thopaedic Sports Medicine; and has a book published
with Springer and Demos Health with royalties paid to
the author. C.P. is a consultant or advisor for Arthrex
and is employed by Public Assistance Hospitals Paris.
D.P. has received speaking and lecture fees from Smith
& Nephew and Arthrex; is a consultant or advisor for
Smith & Nephew; has received travel reimbursement
from Smith & Nephew; has equity or stocks with Per-
sonalised Surgery; is a board member of AJSM, OJSM,
APSMART, JISAKOS, and the International Society of
Arthroscopy, Knee Surgery, and Orthopaedic Sports
Medicine; and has received funding grants from Zim-
mer Biomet. P.S. is a consultant or advisor for Arthrex;
receives funding grants, nonfinancial support, speaking
and lecture fees, and travel reimbursement from
Arthrex; and is a stockholder for Spinal Simplicity. S.S.
holds committee positions for AANA, AAOS, ACLSG,
AOSSM, Biologic Alliance, ICRS, and Ortho Summit
(OSET); is on the editorial board for Orthopedics Today,
Current Reviews in Musculoskeletal Medicine, and VJSM; is a
course chair of ISMF and the PFF Masters Course; is
also on the board of directors for ISAKOS and ACL
Study Group; is a paid educational consultant for
Arthrex, Kinamed, and LifeNet; is a paid advisory board
member for Ostesys, Reparel, Sarcio, Sparta Biomed-
ical, Vericel, and Vivorte; is on design teams and re-
ceives royalties from ConMed and DJO; holds stock and
stock options for Epicrispr BioTech, Icarus Medical,
Moximed, Sarcio, and Reparal; holds stock options only
for Arcuro Medical, Kyniska Robotics, Sparta Biomed-
ical, and Vivorte; holds restricted stock awards (RSA)
for BioEnthesis and Sparta Biomedical; receives
research support from Allosource, JRF, Kinamed,
Miach Orthopaedics, Octane Biotherapeutics, Organo-
genesis, Ossio, Smith & Nephew, and University of
Pittsburg. T.S. reports administrative support was pro-
vided by Arthrex, is a consultant or advisor for
CONMED, has received speaking and lecture fees from
CONMED, and has a patent with royalties paid to
CONMED. P.V. is a consultant or advisor for CONMED.
A.W. is a board member of the American Journal of Sports
Medicine, Anterior Cruciate Ligament Study Group, and
International Society of Arthroscopy, Knee Surgery,
and Orthopaedic Sports Medicine; has received nonfi-
nancial support from the Anterior Cruciate Ligament
Study Group; has equity or stocks with Innovate Or-
thopaedics Limited, DocComm, and Fortius Clinic; is a
consultant or advisor for Smith & Nephew; and has

B. SONNERY-COTTET ET AL.

received speaking and lecture fees, travel reimburse-
ment, and funding grants from Smith & Nephew.
S.W.Y. has received travel reimbursement from
Arthrex, has received research support from Stryker
and Smith & Nephew, and is a consultant for Stryker.
F.C. is a Chair, Board of Trustees from JSES. R.F. is an
Editor in Chief, JCJP Associate Editor from JSES. All
other authors (A.C., V.M., D.B,, E.C., E-H., G.H., CK,,
MX., HK.,, P.M,, T.N,, H.O,, V.B.d.C.P,, E.S,, S.T., J.X\)
declare that they have no known competing financial
interests or personal relationships that could have
appeared to influence the work reported in this paper.

Acknowledgments
Arthrex provided valuable support in organizing this
meeting. The authors sincerely acknowledge their
generous contribution.

References

1. Losee RE, Johnson TR, Southwick WO. Anterior sublux-
ation of the lateral tibial plateau. A diagnostic test and
operative repair. J Bone Joint Surg Am 1978;60:1015-1030.

2. Ellison AE. Distal iliotibial-band transfer for anterolateral
rotatory instability of the knee. J Bone Joint Surg Am
1979;61:330-337.

3. Amirault JD, Cameron JC, MacIntosh DL, Marks P.
Chronic anterior cruciate ligament deficiency. Long-term
results of MacIntosh'’s lateral substitution reconstruction.
J Bone Joint Surg Br 1988;70:622-624.

4. Lemaire M, Combelles F. [Plastic repair with fascia lata for
old tears of the anterior cruciate ligament (author’s
transl)]. Rev Chir Orthop Reparatrice Appar Mot 1980;66:
523-525.

5. Ferretti A. Extra-articular reconstruction in the anterior
cruciate ligament deficient knee: A commentary. Joints
2014;2:41-47.

6. Ferretti A, Monaco E, Carrozzo A. Extra-articular re-
constructions in ACL-deficient knee. In: Zaffagnini S,
Dejour D, Arendt E, eds. Anterolateral Rotatory Instability in
ACL Deficient Knee. Cham, Switzerland: Springer Interna-
tional Publishing, 2022;117-131.

7. Pearle A, Bergfeld J. Extraarticular Reconstruction in the
Anterior Cruciate Ligament Deficient Knee. Champaign, IL:
Human Kinetics Publishers, 1992.

8. Getgood AMJ, Bryant DM, Litchfield R, et al. Lateral
extra-articular tenodesis reduces failure of hamstring
tendon autograft anterior cruciate ligament reconstruc-
tion: 2-Year outcomes from the STABILITY study ran-
domized clinical trial. Am J Sports Med 2020;48:285-297.

9. Sonnery-Cottet B, Saithna A, Cavalier M, et al. Antero-
lateral ligament reconstruction is associated with signifi-
cantly reduced ACL graft rupture rates at a minimum
follow-up of 2 years: A prospective comparative study of
502 patients from the SANTI Study Group. Am J Sports Med
2017;45:1547-1557.

10. Guy S, Fayard JM, Saithna A, et al. Risk of graft rupture after
adding a lateral extra-articular procedure at the time of ACL
reconstruction: A retrospective comparative study of elite


http://refhub.elsevier.com/S0749-8063(25)00435-9/sref1
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref1
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref1
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref2
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref2
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref2
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref3
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref3
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref3
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref3
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref4
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref4
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref4
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref4
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref5
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref5
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref5
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref6
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref6
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref6
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref6
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref6
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref7
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref7
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref7
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref8
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref8
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref8
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref8
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref8
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref9
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref9
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref9
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref9
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref9
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref9
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref10
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref10
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

LEAP INDICATIONS IN ACL RECONSTRUCTION

alpine skiers from the French National Team. Am J Sports
Med 2022;50:1609-1617.

Borque KA, Jones M, Laughlin MS, et al. Effect of lateral
extra-articular tenodesis on the rate of revision anterior
cruciate ligament reconstruction in elite athletes. Am J
Sports Med 2022;50:3487-3492.,

Bosco F, Giustra F, Masoni V, et al. Combining an ante-
rolateral complex procedure with anterior cruciate liga-
ment reconstruction reduces the graft reinjury rate and
improves clinical outcomes: A systematic review and
meta-analysis of randomized controlled trials. Am J Sports
Med 2024;52:2129-2147.

Sherman SL, Calcei J, Ray T, et al. ACL Study Group
presents the global trends in ACL reconstruction: Biennial
survey of the ACL Study Group. J ISAKOS 2021;6:
322-328.

Sonnery-Cottet B, Carrozzo A, Saithna A, et al. Surgical
treatment and complications of lateral extra-articular
procedures in the ACL-reconstructed knee. Part II of an
international consensus statement. Arthroscopy 2025;41:
3313-3321.

Tischer T, Beaufilis P, Becker R, et al. Management of
anterior cruciate ligament revision in adults: The 2022
ESSKA consensus part I—diagnostics and preoperative
planning. Knee Surg Sports Traumatol Arthrosc 2023;31:
4642-4651.

Murray IR, Makaram NS, Geeslin AG, et al. Multiligament
knee injury (MLKI): An expert consensus statement on
nomenclature, diagnosis, treatment and rehabilitation. Br
J Sports Med 2024,;58:1385-1400.

Getgood A, Brown C, Lording T, et al. The anterolateral
complex of the knee: Results from the International ALC
Consensus Group Meeting. Knee Surg Sports Traumatol
Arthrosc 2019;27:166-176.

Diamond IR, Grant RC, Feldman BM, et al. Defining
consensus: A systematic review recommends methodo-
logic criteria for reporting of Delphi studies. J Clin Epi-
demiol 2014;67:401-409.

D’Ambrosi R, Corona K, Cerciello S, et al. Combining an
anterolateral complex procedure with anterior cruciate
ligament reconstruction reduces graft reinjury without
increasing the rate of complications: A systematic review
and meta-analysis of randomized controlled trials. Am J
Sports Med 2025;53:2462-2470.

Kan A, English T, Penny A, Franc-Smith J, Tudor F,
Sattler L. Does the addition of a lateral extra-articular
procedure to a primary anterior cruciate ligament recon-
struction result in superior functional and clinical out-
comes? A systematic review and meta-analysis of
randomized controlled trials [published online January 27,
2025] Am J Sports Med. doi:10.1177/03635465241304781

Sonnery-Cottet B, Haidar I, Rayes J, et al. Long-term graft
rupture rates after combined ACL and anterolateral liga-
ment reconstruction versus isolated ACL reconstruction:
A matched-pair analysis from the SANTI Study Group. Am
J Sports Med 2021;49:2889-2897.

Helito CP, Sobrado MF, Moreira da Silva AG, et al. The
addition of either an anterolateral ligament reconstruction
or an iliotibial band tenodesis is associated with a lower
failure rate after revision anterior cruciate ligament

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3311

reconstruction: A retrospective trial.
Arthroscopy 2023;39:308-319.

Rayes J, Ouanezar H, Haidar IM, et al. Revision anterior
cruciate ligament reconstruction using bone-patellar
tendon-bone graft combined with modified lemaire
technique versus hamstring graft combined with ante-
rolateral ligament reconstruction: A clinical comparative
matched study with a mean follow-up of 5 years from
the SANTI Study Group. Am J Sports Med 2022;50:
395-403.

Saithna A, Monaco E, Carrozzo A, et al. Anterior cruciate
ligament revision plus lateral extra-articular procedure
results in superior stability and lower failure rates than
does isolated anterior cruciate ligament revision but
shows no difference in patient-reported outcomes or re-
turn to sports. Arthroscopy 2023;39:1088-1098.

Grassi A, Olivieri Huerta RA, Lucidi GA, et al. A Lateral
Extra-articular procedure reduces the failure rate of
revision anterior cruciate ligament reconstruction surgery
without increasing complications: A systematic review
and meta-analysis. Am J Sports Med 2024;52:1098-1108.
Giusto JD, Konstantinou E, Rabuck SJ, et al. When is
anterolateral complex augmentation indicated? Perspec-
tives from the 2024 Freddie Fu Panther Sports Medicine
Symposium. J ISAKOS 2025;11:100393.

Logan M, Dunstan E, Robinson J, Williams A, Gedroyc W,
Freeman M. Tibiofemoral kinematics of the anterior cru-
ciate ligament (ACL)-deficient weightbearing, living knee
employing vertical access open “interventional” multiple
resonance imaging. Am J Sports Med 2004;32:720-726.
Helito CP, Camargo DB, Sobrado MF, et al. Combined
reconstruction of the anterolateral ligament in chronic
ACL injuries leads to better clinical outcomes than isolated
ACL reconstruction. Knee Surg Sports Traumatol Arthrosc
2018;26:3652-3659.

Inderhaug E, Stephen JM, Williams A, Amis AA.
Biomechanical comparison of anterolateral procedures
combined with anterior cruciate ligament reconstruction.
Am J Sports Med 2017;45:347-354.

Webb JM, Salmon LJ, Leclerc E, Pinczewski LA, Roe JP.
Posterior tibial slope and further anterior cruciate liga-
ment injuries in the anterior cruciate ligament-
reconstructed patient. Am J Sports Med 2013;41:
2800-2804.

Duerr R, Ormseth B, Adelstein J, et al. Elevated posterior
tibial slope is associated with anterior cruciate ligament
reconstruction failures: A systematic review and meta-
analysis. Arthroscopy 2023;39:1299-1309.€6.

Dracic A, Zeravica D, Zovko I, Jager M, Beck S. Cut-off
value for the posterior tibial slope indicating the risk for
retear of the anterior cruciate ligament. Knee Surg Sports
Traumatol Arthrosc 2025;33:2896-2904.

Firth AD, Bryant DM, Litchfield R, et al. Predictors of graft
failure in young active patients undergoing hamstring
autograft anterior cruciate ligament reconstruction with
or without a lateral extra-articular tenodesis: The Stability
Experience. Am J Sports Med 2022;50:384-395.

Herbort M, Abermann E, Feller JA, Fink C. Anterolateral
stabilization using the modified Ellison technique-Treatment
of anterolateral instability and reduction of ACL re-

comparative


http://refhub.elsevier.com/S0749-8063(25)00435-9/sref10
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref10
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref11
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref11
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref11
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref11
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref12
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref12
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref12
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref12
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref12
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref12
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref13
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref13
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref13
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref13
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref14
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref14
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref14
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref14
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref14
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref15
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref15
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref15
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref15
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref15
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref15
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref16
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref16
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref16
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref16
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref17
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref17
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref17
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref17
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref18
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref18
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref18
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref18
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref19
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref19
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref19
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref19
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref19
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref19
https://doi.org/10.1177/03635465241304781
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref21
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref21
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref21
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref21
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref21
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref22
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref22
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref22
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref22
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref22
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref22
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref23
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref24
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref24
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref24
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref24
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref24
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref24
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref25
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref25
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref25
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref25
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref25
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref26
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref26
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref26
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref26
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref27
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref27
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref27
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref27
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref27
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref28
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref28
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref28
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref28
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref28
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref29
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref29
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref29
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref29
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref30
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref30
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref30
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref30
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref30
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref31
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref31
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref31
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref31
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref32
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref32
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref32
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref32
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref33
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref33
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref33
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref33
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref33
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref34
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref34
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref34

3312

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

rupture risk. Oper Orthop Traumatol 2022;34:231-238 [in
German].

Feller JA, Devitt BM, Webster KE, Klemm HJ. Augmen-
tation of primary ACL reconstruction with a modified
Ellison lateral extra-articular tenodesis in high-risk pa-
tients: A pilot study. Orthop J Sports Med 2021;9:
23259671211021350.

Sonnery-Cottet B, Daggett M, Fayard JM, et al. Antero-
lateral Ligament Expert Group consensus paper on the
management of internal rotation and instability of the
anterior cruciate ligament—deficient knee. J Orthop Trau-
matol 2017;18:91-106.

Wiggins AJ, Grandhi RK, Schneider DK, Stanfield D,
Webster KE, Myer GD. Risk of secondary injury in younger
athletes after anterior cruciate ligament reconstruction: A
systematic review and meta-analysis. Am J Sports Med
2016;44:1861-1876.

Bourke HE, Gordon DJ, Salmon LJ, Waller A, Linklater J,
Pinczewski LA. The outcome at 15 years of endoscopic
anterior cruciate ligament reconstruction using hamstring
tendon autograft for “isolated” anterior cruciate ligament
rupture. J Bone Joint Surg Br 2012;94:630-637.

Dekker TJ, Godin JA, Dale KM, Garrett WE, Taylor DC,
Riboh JC. Return to sport after pediatric anterior cruciate
ligament reconstruction and its effect on subsequent
anterior cruciate ligament injury. J Bone Joint Surg Am
2017;99:897-904.

Heard M, Marmura H, BryantD, etal. Noincrease in adverse
events with lateral extra-articular tenodesis augmentation
of anterior cruciate ligament reconstruction—results from
the stability randomized trial. J ISAKOS 2023;8:246-254.
Monaco E, Carrozzo A, Saithna A, et al. Isolated ACL
reconstruction versus ACL reconstruction combined with
lateral extra-articular tenodesis: A comparative study of
clinical outcomes in adolescent patients. Am J Sports Med
2022;50:3244-3255.

Carrozzo A, Monaco E, Saithna A, et al. Clinical outcomes
of combined anterior cruciate ligament reconstruction
and lateral extra-articular tenodesis procedures in skele-
tally immature patients: A systematic review from the
SANTI Study Group. J Pediatr Orthop 2023;43:24-30.
Perelli S, Costa GG, Terron VM, et al. Combined anterior
cruciate ligament reconstruction and modified Lemaire
lateral extra-articular tenodesis better restores knee sta-
bility and reduces failure rates than isolated anterior
cruciate ligament reconstruction in skeletally immature
patients. Am J Sports Med 2022;50:3778-3785.

Green DW, Hidalgo Perea S, Brusalis CM, Chipman DE,
Asaro LA, Cordasco FA. A Modified Lemaire lateral extra-
articular tenodesis in high-risk adolescents undergoing

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

B. SONNERY-COTTET ET AL.

anterior cruciate ligament reconstruction with quadriceps
tendon autograft: 2-Year clinical outcomes. Am J Sports
Med 2023;51:1441-1446.

Kocher MS, Heyworth BE, Fabricant PD, Tepolt FA,
Micheli LJ. Outcomes of physeal-sparing ACL reconstruc-
tion with iliotibial band autograft in skeletally immature
prepubescent children. J Bone Joint Surg Am 2018;100:
1087-1094.

Pioger C, Ayata M, Pettinari F, et al. Secondary menis-
cectomy rates and risk factors for failed repair of ramp
lesions performed at the time of primary ACL recon-
struction: An analysis of 1037 patients from the SANTI
Study Group. Am J Sports Med 2024;52:1944-1951.
Guzzini M, Mazza D, Fabbri M, et al. Extra-articular
tenodesis combined with an anterior cruciate ligament
reconstruction in acute anterior cruciate ligament tear in
elite female football players. Int Orthop 2016;40:
2091-2096.

Mancino F, Gabr A, Plastow R, Haddad FS. Anterior
cruciate ligament injuries in female athletes. Bone Joint J
Br 2023;105:1033-1037.

Helito CP, da Silva AGM, Sobrado MF, Guimaraes TM,
Gobbi RG, Pécora JR. Small hamstring tendon graft for
anterior cruciate ligament reconstruction combined with
anterolateral ligament reconstruction results in the same
failure rate as larger hamstring tendon graft reconstruc-
tion alone. Arthroscopy 2023;39:1671-1679.

Ripoll T, Vieira TD, Saoudi S, et al. Clinical outcomes of
isolated ACL reconstruction versus combined ACL and
ALL reconstruction with indication guided by intra-
operative ultrasound: A propensity score-matched study
of 260 patients with a minimum 2-year follow-up. Orthop
J Sports Med 2025;13:23259671241298924.

Sobrado MF, Moreira da Silva AG, Helito PVP, Helito CP.
Effect of preoperative anterolateral ligament injury on
outcomes after isolated acute ACL reconstruction with
hamstring graft: A prospective study with minimum 5-
year follow-up. Am J Sports Med 2024;52:2464-2471.
Lucidi GA, Grassi A, Di Paolo S, et al. The lateral femoral
notch sign is correlated with increased rotatory laxity after
anterior cruciate ligament injury: Pivot shift quantification
with a surgical navigation system. Am J Sports Med
2021;49:649-655.

Hohmann E, Cote MP, Brand JC. Research pearls: Expert
consensus based evidence using the Delphi method.
Arthroscopy 2018;34:3278-3282.

Hohmann E, Brand JC, Rossi MJ, Lubowitz JH. Expert
opinion is necessary: Delphi panel methodology facilitates
a scientific approach to consensus. Arthroscopy 2018;34:
349-351.


http://refhub.elsevier.com/S0749-8063(25)00435-9/sref34
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref34
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref35
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref35
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref35
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref35
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref35
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref36
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref36
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref36
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref36
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref36
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref36
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref37
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref37
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref37
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref37
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref37
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref38
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref38
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref38
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref38
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref38
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref39
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref39
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref39
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref39
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref39
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref40
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref40
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref40
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref40
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref40
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref41
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref41
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref41
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref41
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref41
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref42
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref42
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref42
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref42
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref42
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref43
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref43
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref43
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref43
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref43
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref43
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref44
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref44
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref44
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref44
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref44
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref44
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref45
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref45
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref45
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref45
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref45
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref46
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref46
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref46
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref46
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref46
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref47
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref47
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref47
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref47
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref47
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref48
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref48
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref48
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref49
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref49
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref49
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref49
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref49
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref49
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref50
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref50
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref50
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref50
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref50
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref50
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref51
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref51
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref51
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref51
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref51
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref52
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref52
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref52
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref52
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref52
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref53
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref53
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref53
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref54
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref54
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref54
http://refhub.elsevier.com/S0749-8063(25)00435-9/sref54

	Indications for Lateral Extra-articular Procedures in the Anterior Cruciate Ligament–Reconstructed Knee: Part I of an Inter ...
	Methods
	Consensus Design
	Consensus Process
	Final Voting

	Results
	Discussion
	Limitations

	Conclusions
	Disclosures
	Acknowledgments
	References


