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Background: The biomechanical effect of lateral extra-articular tenodesis (LET) performed in conjunction with anterior cruciate
ligament (ACL) reconstruction (ACLR) on load sharing between the ACL graft and the LET and on knee kinematics is not clear.

Purpose/Hypothesis: The purpose was to quantify the effect of LET on (1) forces carried by both the ACL graft and the LET and
(2) tibiofemoral kinematics in response to simulated pivot shift and anterior laxity tests. We hypothesized that LET would decrease
forces carried by the ACL graft and anterior tibial translation (ATT) in response to simulated pivoting maneuvers and during sim-
ulated tests of anterior laxity.

Study Design: Controlled laboratory study.

Methods: Seven cadaveric knees (mean age, 39 6 12 years [range, 28-54 years]; 4 male) were mounted to a robotic manipulator.
The robot simulated clinical pivoting maneuvers and tests of anterior laxity: namely, the Lachman and anterior drawer tests. Each
knee was assessed in the following states: ACL intact, ACL sectioned, ACL reconstructed (using a bone–patellar tendon–bone
autograft), and after performing LET (the modified Lemaire technique after sectioning of the anterolateral ligament and Kaplan
fibers). Resultant forces carried by the ACL graft and LET at the peak applied loads were determined via superposition. ATT
was determined in response to the applied loads.

Results: With the applied pivoting loads, performing LET decreased ACL graft force up to 80% (44 6 12 N; P \ .001) and
decreased ATT of the lateral compartment compared with that of the intact knee up to 7.6 6 2.9 mm (P \ .001). The LET carried
up to 91% of the force generated in the ACL graft during isolated ACLR (without LET). For simulated tests of anterior laxity, per-
forming LET decreased ACL graft force by 70% (40 6 20 N; P = .001) for the anterior drawer test with no significant difference
detected for the Lachman test. No differences in ATT were deteced between ACLR with LET and the intact knee on both the
Lachman and the anterior drawer tests (P = .409). LET reduced ATT compared with isolated ACLR on the simulated anterior
drawer test by 2.4 6 1.8 mm (P = .032) but not on the simulated Lachman test.

Conclusion: In a cadaveric model, LET in combination with ACLR transferred loads from the ACL graft to the LET and reduced
ATT with applied pivoting loads and during the simulated anterior drawer test. The effect of LET on ACL graft force and ATT was
less pronounced on the simulated Lachman test.

Clinical Relevance: LET in addition to ACLR may be a suitable option to offload the ACL graft and to reduce ATT in the lateral
compartment to magnitudes less than that of the intact knee with clinical pivoting maneuvers. In contrast, LET did not offload the
ACL graft or add to the anterior restraint provided by the ACL graft during the Lachman test.

Keywords: anterior cruciate ligament; pivot shift; Lachman test; lateral extra-articular tenodesis; anterolateral ligament; iliotibial
band; Kaplan fibers; graft force

Historically, isolated lateral extra-articular tenodesis (LET)
was the treatment of choice for chronic knee instability after
anterior cruciate ligament (ACL) injuries.14,43,47,48 Although
many European knee surgeons continued to utilize LET as
an adjunct to ACL reconstruction (ACLR), these techniques
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To determine return to soccer rates 
and soccer performance metrics in 
a large cohort of competitive soccer
players after hip arthroscopic surgery
for the treatment of FAI.

To identify possible risk factors
associated with not returning to
soccer.

Purpose



Methods
An institutional hip preservation registry was retrospectively reviewed for 

patients identified as competitive soccer players who underwent primary hip 
arthroscopies for FAI (March 2010 à January 2017).

Patient demographics and injury characteristics as well as clinical and
radiographic findings were recorded. 

All patients were contacted for return to soccer information using a
soccer specific return to play questionnaire.

Multivariable logistic regression analysis was used to identify potential
risk factors for not returning to soccer. 



Return To Soccer Questionnaire

The questionnaire was administered via telephone or email.

Players who denied playing at least 1 game/week (in season)
prior to their hip surgery or denied being competitive players 
(professional, collegiate, high school, and club athletes)
were excluded. 

The questionnaire included questions on various aspects of soccer play
and performance prior to hip symptoms, after presentation of symptoms,
and after surgery, as well as specific return to soccer metrics.



Results - Demographics

Ø 87 competitive soccer players (119 hips) were included. 
Ø Mean follow-up time: 6 ± 2 years. 
Ø Bilateral hip arthroscopy: 32 players (37%).
Ø Mean age at surgery: 21.6 ± 7.0 years.
Ø Males: 50 (57.5%).
Ø Positions: 

Ø Midfielders: 44 (50.6%) 
Ø Defenders: 23 (26.4%)
Ø Strikers: 15 (17.2%)  
Ø Goalkeepers: 5 (5.7%) 



Hip Arthroscopy Procedures

No. Hips (%)
Femoral cam decompression 102 (85.7)
Acetabular rim decompression 35 (29.4)
Iliac subspine decompression 25 (21.0)
Cam + rim + subspine decompression

No 97 (81.5)
Yes 22 (18.5)

Ligamentum teres debridement 6 (5.0)
Labrum tear

Debridement only 12 (10.1)
Repair only 103 (86.6)
Debridement and repair 0 (0.0)
Neither 4 (3.4)



Return to Soccer

Ø Returned to soccer: 65 players (75%).

Ø Pre-injury level of play: 43 players (66%).

Ø Most common reasons for not returning to soccer:
Ø Pain or discomfort (12.6%).
Ø Fear of re-injury (8%).

Ø Among 22 players who did not return to soccer:
Ø Satisfied from surgery: 14 (63.6%).
Ø Would choose to repeat surgery: 15 (68.2%)



Multivariable logistic regression analysis

vs.Female Male

Older vs. Younger

[OR] = 0.27
[CI] = 0.083 to 0.872
P value = 0.003

[OR] = 0.9
[CI] = 0.832 to 0.963
P value = 0.029

BMI, Leg Dominance, playing position & bilateral surgery 
were not found to be a risk factor



Limitations

We were unable to reach all the players registered as
competitive soccer players during conduction of this study. 

The return to soccer questionnaire used was specifically
designed for this study, however it is not a validated
questionnaire.

This study does not report on additional outcomes besides 
return to soccer.



Conclusions
Majority (75%) of competitive soccer players who underwent hip
arthroscopy for symptomatic FAI were able to return to soccer, most of
them (66%) returning to pre-injury level of play and continued playing at
mid-term follow-up. 

Majority of those who did not return to soccer were nevertheless satisfied
with their outcome. 

Female and older aged players were less likely to return to soccer. 

These data can better guide clinicians and soccer players with realistic
expectations related to the arthroscopic management of FAI.
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Abstract
Purpose To determine return to soccer rates and soccer performance in a large cohort of competitive soccer players after hip 
arthroscopic surgery for the treatment of femoroacetabular impingement (FAI) and to identify possible risk factors associ-
ated with not returning to soccer.
Methods An institutional hip preservation registry was retrospectively reviewed for patients identified as competitive soc-
cer players who underwent primary hip arthroscopy for FAI performed between 2010 and 2017. Patient demographics and 
injury characteristics as well as clinical and radiographic findings were recorded. All patients were contacted for return to 
soccer information using a soccer-specific return to play questionnaire. Multivariable logistic regression analysis was used 
to identify potential risk factors for not returning to soccer.
Results Eighty-seven competitive soccer players (119 hips) were included. 32 players (37%) underwent simultaneous or 
staged bilateral hip arthroscopy. The mean age at surgery was 21.6 ± 7.0 years. Overall, 65 players (74.7%) returned to soc-
cer, of which 43 players (49% of all included players) returned to pre-injury level of play or better. Most common reasons 
for not returning to soccer were pain or discomfort (50%) followed by fear of re-injury (31.8%). The mean time to return to 
soccer was 33.1 ± 26.3 weeks. Among 22 players who did not return to soccer, 14 (63.6%) reported satisfaction from surgery. 
Multivariable logistic regression analysis revealed female players (odds ratio [OR] = 0.27; confidence interval [CI] = 0.083 
to 0.872; p = 0.029) and older aged players (OR = 0.895; 95% CI = 0.832 to 0.963; p = 0.003) were less likely to return to 
soccer. Bilateral surgery was not found to be a risk factor.
Conclusion Hip arthroscopic treatment for FAI in symptomatic competitive soccer players allowed three-quarters of them 
to return to soccer. Despite not returning to soccer, two-thirds of players who did not return to soccer were satisfied with 
their outcome. Female and older aged players were less likely to return to soccer. These data can better guide clinicians and 
soccer players with realistic expectations related to the arthroscopic management of symptomatic FAI.
Level of evidence III.
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Introduction

Hip arthroscopy is an increasingly utilized treatment for 
patients with symptomatic femoroacetabular impingement 
syndrome (FAIS( [4, 9, 21, 30]. This procedure has shown 
favorable outcomes, for the right indications, in both ath-
letes and non-athletes [3–6, 16, 20, 23, 25, 27]. Among the 
different sports, soccer has drawn increased interest with 
regard to FAIS, as it has been shown that soccer players 
have a higher prevalence of radiographic FAI morphology 
than athletes in other sports [11]. Additionally, the unique 
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sports-specific characteristics and demands of playing soc-
cer involves maneuvers which are comparable to maneu-
vers used to provoke FAIS [17].

Despite soccer being the most popular sport in the 
world, there is paucity of literature reporting specifi-
cally on return to soccer after hip arthroscopic treatment 
for FAIS [2, 6, 13, 22]. This literature is based on small 
cohorts of soccer players, mostly professional, and report 
on varying rates of return to soccer across different levels 
of play (79–100%).

Return to sport data is considered particularly important 
for shared decision-making when treating sports injuries 
and managing expectations with patients. However, con-
cerns have been raised regarding the validity and accuracy 
of the methodology used to determine return to sport data in 
the FAIS literature [24] and in the general sports medicine 
literature [1, 18].

Therefore, the purposes of this study were to assess and 
report on (1) rates of return to soccer, (2) return to soccer 
performance data, and (3) factors associated with return to 
soccer among competitive soccer players who underwent hip 
arthroscopic treatment for FAIS, by using a sport-specific 
and population-specific assessment tool.

The hypothesis of this study was that the majority of play-
ers will return to soccer after surgery, with a high proportion 
of players returning to pre-injury level of play.

Material and methods

Hip registry and cohort identification

This study was approved by the Hospital for Special Sur-
gery institutional review board, study #2018-0755. Patients 
undergoing hip arthroscopy are prospectively enrolled in 
our institution’s Hip Preservation Registry. Information 
collected in this registry includes patient demographics, 
clinical examination findings, radiographic measurements, 
intra-operative surgical data, and post-operative complica-
tions data. For patients who underwent staged or simultane-
ous bilateral hip arthroscopy, the described data is entered 
into the registry per hip. All data entry utilizes standardized 
patient, clinical, and imaging forms for uniformity across 
the participating surgeons. At the time of registry enroll-
ment, patients are asked to indicate their primary sport of 
interest and report their level of play as either recreational, 
high school, league amateur (club), college, or professional. 
The hip registry database was retrospectively reviewed to 
identify a cohort of self-identified competitive soccer play-
ers (professional, collegiate, high school, and club athletes) 
who underwent primary hip arthroscopic treatment for FAI 
between 2010 and 2017.

Surgical indications

Patients were indicated for a hip arthroscopy if there were 
clinical and radiographic findings suggesting FAI and labral 
tearing and if they failed to improve following non-opera-
tive treatments. Upon standardized physical examination, 
clinical evidence involves limited range of motion (flexion, 
internal rotation at 90° flexion, and external rotation at 90° 
flexion) and positive pain and impingement tests, as well 
as reported symptoms affecting the patient’s activities of 
daily living and/or sports. Surgical indicators from imaging 
include elevated alpha angle (measured > 50° on CT scans) 
and MRI evaluation of labral pathology. Imaging evaluation 
was performed as described by Marom et al. [17].

Surgical interventions

The various diagnoses and surgical treatments performed 
during the hip arthroscopy, along with intra-operative imag-
ing data and other findings, are recorded into the registry by 
the designated surgeon immediately following surgery using 
a standardized surgeon intra-operative form.

Rehabilitation

A typical post-operative course includes a flat-foot partial 
weight-bearing limit for two weeks with crutches followed 
by continued limitation of high labor and high impact activi-
ties for 12 weeks. All patients began physical therapy on 
post-operative day 1 with passive range of motion to begin 
restoring hip mobility. Rehabilitation program depended on 
the specific procedures performed during the hip arthros-
copy. Generally, the program consisted of gradual develop-
ment of muscle strengthening, endurance, functional training 
and agility as well as sport-specific exercises. Progression to 
return-to-sport with full contact is generally 6 to 8 months 
after surgery.

Return to soccer

To provide reliable, accurate, sport-specific and population-
specific data, return to soccer data was based on a designated 
questionnaire (Appendix 1) focused on various aspects of 
soccer play and performance prior to hip symptoms, after 
presentation of symptoms, and after surgery, as well as spe-
cific return to soccer information. The questionnaire was 
administered via telephone or email. Players who denied 
playing at least one game of soccer per week when in season 
prior to their hip surgery or denied being competitive play-
ers (professional, collegiate, high school, and club athletes) 
were excluded. Patients who met this activity criteria prior 
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