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Abstract
Purpose  Femoroacetabular impingement syndrome (FAIS) is a known cause of impaired sports performance in athletes and 
the relationship between FAIS and soccer players has previously been described. Hip arthroscopy is a viable treatment option 
that can facilitate athletes’ return to sport (RTS). The aim of this study was to evaluate the RTS and return to performance 
(RTP) with objective measurements in high-level soccer players after hip arthroscopy for FAIS.
Method  Soccer players, with a hip sports activity scale (HSAS) level of 7 or 8 before symptom onset and undergoing hip 
arthroscopy for FAIS between 2011 and 2019 were identified in the Gothenburg hip arthroscopic registry. A total of 83 
high-level soccer players, with a mean age of 23.9 (SD 4.4) years at surgery, were included. To verify the activity level and 
further stratify players as elite or sub-elite, player statistics were collected from soccer-specific scout webpages and the Swed-
ish national soccer association. The return to sport was defined as return to one game of soccer. Return to performance was 
defined as playing at the same level, or higher, and participating in at least 80% of the number of games played the season 
before symptom onset or the season before surgery either the first or second season after hip arthroscopy.
Results  In total, 71 (85.5%, 95% confidence interval (CI) 76.1–92.3%) of the players returned to sport the first or second 
season after surgery. Compared to the season before symptom onset, 31 (37.3%, 95% CI 27.0–48.7%) players returned to 
performance the first or second season after surgery, and 32 (38.6%, 95% CI 28.1–49.9%) players returned to performance 
the first or second season after surgery compared to the season before surgery.
Conclusion  A high rate of elite and sub-elite soccer players return to soccer after hip arthroscopy for FAIS. However, less 
than half of the players RTP when evaluating performance through level of play and number of games played.
Level of evidence  Level IV.

Keywords  Femoroacetabular impingement syndrome · FAIS · Soccer · Return to sport · Return to performance · RTS · 
RTP · Elite · Sub-elite

Abbreviations
FAI	� Femoroacetabular impingement
FAIS 	� Femoroacetabular impingement syndrome
FADIR	� Flexion-adduction-internal rotation

HSAS	� Hip sports activity scale
RTP	� Return to performance
RTS	� Return to sport

Introduction

Femoroacetabular impingement syndrome (FAIS) is a well-
known cause of hip pain and decreased range of motion in 
the hip joint, preventing athletes from pursuing their careers 
[10]. Femoroacetabular impingement syndrome is caused 
by abnormal anatomical morphologies, on the femur (cam 
morphology) and/or the acetabulum (pincer morphology), 
feasibly contributing to chondral and/or labral damages in 
the hip joint [4, 25]. When physiotherapy is not sufficient, 
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hip arthroscopy is performed to restore the normal anat-
omy. Arthroscopic treatment contributes to gain of function, 
reduction of pain, and increases the probability of return to 
sport (RTS) [8, 9].

Soccer is a sport that requires changes of direction, hip 
flexion, adduction, and high rotational loads on the hip joint, 
all of which are movements that may provoke symptoms 
related to FAIS and the relationship between soccer and 
FAIS has been described in previous studies [1, 7, 13, 18]. 
The prevalence of FAIS varies depending on the population 
evaluated [8, 9, 11]. Falotico et al. [8] presented a prevalence 
of abnormal anatomy, radiographically, consistent with fem-
oroacetabular impingement (FAI) in 93% of asymptomatic 
professional soccer players, compared to 28% in non-symp-
tomatic, non-athletic controls. Heerey et al. [11] compared 
symptomatic soccer players with positive flexion-adduction-
internal rotation (FADIR) test to asymptomatic soccer play-
ers with negative FADIR test and proposed cam morphology 
present radiographically in 71% and 63%, respectively.

An important question for soccer players undergoing hip 
arthroscopy for FAIS is whether they can return to their 
pre-injury level of sport, which may be difficult to answer 
since the definition of RTS varies between studies and has 
often been used as a binary outcome, not related to the pre-
injury sports performance [6, 12, 27]. In previous studies, 
the RTS rate for athletes undergoing surgery for FAIS has 
varied greatly, from 56–100% [2, 5, 12, 20]. For example, 
Annin et al. [2] performed a systematic review and evalu-
ated athletes from 18 different studies, who had played a 
sport for a minimum of two years and reported an RTS rate 
from 73–100%. While Ishøi et al. [12] evaluated 189 athletes 
performing different sports, through a self-reported return 
to sport questionnaire and reported that 108 athletes (57%) 
return to their pre-injury sport. However, several previous 
studies have calculated the RTS rate for athletes in general, 
not specifically soccer players, and the return to performance 
(RTP) rates have not been evaluated to the same extent as 
RTS [2, 5, 12, 21]. Furthermore, previous studies have often 
evaluated RTS with subjective data, received from for exam-
ple surveys, where players responded with their interpreta-
tion [5, 12, 27]. Where measurement of RTS and RTP from 
objective data, such as players’ statistics, may increase the 
validity of the results. With increased knowledge and an 
increasing frequency of arthroscopy performed for FAIS, it 
is of great value for soccer players to obtain accurate infor-
mation and reasonable expectations of RTS and RTP [3, 5]. 
The purpose of this study was to examine the RTS and RTP 
rates, through objective data, in high-level soccer players 
after hip arthroscopy for FAIS.

Materials and methods

Ethical approval

The study protocol was approved by the Swedish Ethical 
Review Authority (ID: 2019-06050 and ID: 2021-05412-
02). Informed written consent was obtained from each par-
ticipant before surgery.

Participants

This is a prospective study evaluating high-level soccer 
players from the Gothenburg hip arthroscopic registry. The 
Gothenburg hip arthroscopic registry contains information 
about performed hip arthroscopies in two hospitals, Ortho-
center Gothenburg and Mölndal/Sahlgrenska University 
Hospital [23]. The demographic data retrieved from the 
registry included duration of symptoms, operated side, FAI 
morphology, age, height, and weight [23].

The inclusion criteria were self-reported sport of soc-
cer, hip arthroscopic surgery for FAIS performed between 
2011–2019, and age over 18 years at the time of surgery. A 
total of 83 soccer players (7 female and 76 male players) 
were included (Fig. 1). The mean age at onset of symptoms 
was 23.3 (SD 4.7) years and the mean age at surgery was 
23.9 (SD 4.4) years. The median duration of symptoms 
before surgery was 12 months (range 1–108 months). All 
player characteristics are presented in Table 1. The included 
soccer players were further stratified as elite and sub-elite. 
The definition of elite soccer players in the present study 
corresponds to participation in the highest league in Swe-
den or a top-ranking international league, equivalent to the 

Soccer players aged over 18 
years, underwent surgery 

between 2011-2019, with self-
reported HSAS 7-8

N=350

Soccer players fullfilled 
the inclusion criteria

N=83

Soccer players not defined as 
elite or sub-elite and 
therefore excluded

N=187
Soccer players not found in 

scout-webpages or the 
Swedish soccer association 

and therefore excluded
N=80 

Fig. 1   Flowchart. Flowchart of included soccer players
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highest league in Sweden, the season before symptom onset, 
or the season before surgery. The definition of sub-elite soc-
cer players corresponds to play in the second-highest league 
in Sweden the season before symptom onset or the season 
before surgery. The assortment was implemented by first 
assembling soccer players with a self-reported hip sports 
activity scale (HSAS) level of 7 or 8 before the onset of 
symptoms. The HSAS level 7–8 refers to athletes perform-
ing competitive sports, whereas for soccer players, HSAS 
8 represents an elite level and HSAS 7 refers to athletes 
in minor or collegiate leagues [19]. To further stratify soc-
cer players as elite or sub-elite and to verify the players 
performance status, publicly available statistics from the 
soccer-specific scout webpages (https://​footb​all.​insta​tscout.​
com/ and https://​app.​scout​panel.​com/), as well as the Swed-
ish national soccer association, were used. The data from 
soccer-specific scout webpages and the Swedish national 
soccer association, regarding the soccer player’s career, 
included on-field position, level of play, and the number of 
games played each evaluated season. The player positions 
were grouped as forward, midfield, defense, and goalkeeper. 
The level of play and number of games played from the sea-
son before the symptom onset and the season before surgery 
was compared to the first and second seasons played after 
hip arthroscopic surgery. Exclusion criteria were retirement 
from soccer before hip arthroscopy or if they did not meet 
the criteria for the definition of elite or sub-elite the season 

before the symptom onset or the season before surgery. If 
a player or data from the seasons before symptom onset or 
before surgery were not found on the soccer-specific scout 
webpages or the Swedish national soccer association data-
base, this was considered as the player had not played at an 
elite or sub-elite level, and the player was therefore excluded. 
A total of 350 soccer players were found in the Gothenburg 
hip arthroscopic registry, 187 players were excluded for not 
reaching the definition of elite or sub-elite and 80 were not 
found in scout webpages or the Swedish soccer association 
and therefore excluded (Fig. 1).

Indications for surgery

All included soccer players received the FAIS diagnosis 
through a triad of symptoms, clinical examination, and 
radiographic findings, as suggested by the Warwick agree-
ment [10]. All soccer players had non-satisfying results with 
a previous non-surgical treatment such as physiotherapy and 
non-steroid anti-inflammatory drugs (NSAID). The arthro-
scopic surgical method has previously been described [22].

Return to sport and performance

Return to sport was defined as participation in at least one 
game of soccer either the first or second season after hip 
arthroscopy. Return to performance was defined as playing 
at the same level, or higher, and participating in at least 80% 
of the number of games played the season before symptom 
onset or the season before surgery either the first or second 
season after hip arthroscopy. The calculation was performed 
for each player, therefore, each player acted as its own con-
trol. Both the level of play and the number of games were 
evaluated from the season before symptom onset and before 
surgery compared to the first and second season after hip 
arthroscopy. Since there, in team sports, might be a natural 
variation in the number of games played during one season, 
regardless of injury or not, a lower level than 100% was set 
for the definition of RTP. The variation was calculated from 
the variation in games played in a random set of players, 
without known medical history, from the highest league in 
Sweden the seasons of 2020 and 2021, a method previously 
described when evaluating RTS and RTP in ice hockey play-
ers [15]. In this current study it was found there could be a 
variation of 20% in games played between seasons, there-
fore, the limit for RTP was set at 80%.

Statistical analysis

The distribution of continuous data are given with mean, 
SD, median, minimum, and maximum. Categorical data 
are given as numbers and percentages with exact 95% 
confidence intervals. To evaluate if there was a difference 

Table 1   Player characteristics

Data are reported as mean (standard deviation)/median (range), or n 
(%)
BMI body mass index

Variable value (n = 83)

Age at symptom debut, years 23.3 (SD 4.7)/23 (range 15–36)
Age at surgery, years 23.9 (SD 4.4)/23 (range 18–38)
Sex
 Male 76 (91.6%)
 Female 7 (8.4%)

BMI, kg/m2 23.3 (SD 1.6)/24.5 (range 19.4–26.6)
Symptom duration, months 20.1 (SD 18.0)/12 (range 1–108)
Morphology
 Cam 26 (31.3%)
 Pincer 0
 Mixed 57 (68.7%)
 Bilateral surgery 54 (65.1%)

Position
 Forward 27 (32.5%)
 Midfield 23 (27.7%)
 Defender 9 (10.8%)
 Goalkeeper 1 (1.2%)
 Missing data 23 (27.7%)

https://football.instatscout.com/
https://football.instatscout.com/
https://app.scoutpanel.com/
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between the age at symptom onset, age when surgery was 
performed and RTS, the independent t-test was used since 
data were normally distributed. To evaluate if there was a 
difference between symptom duration and RTS, the Fisher 
non-parametric permutation test was used since data were 
not normally distributed. To evaluate the difference between 
RTS, RTP, and elite or sub-elite soccer players the Fisher 
exact test was used. All statistical tests were two-sided and 
conducted at the 5% significance level. All calculations were 
performed with IBM SPSS version 28 and SAS software 9.4.

Results

During the season before symptom onset, the mean num-
ber of games played was 19.7 [(SD 10.6)/median 22 (range 
1–47)], the season before surgery the mean number of games 
played was 21.7 [(SD 9.9)/median 23 (range 1–44)]. In the 
first and second season after surgery, the mean number of 
games played was 18.9 [(SD 10.7)/median 20 (range 1–41)] 
and 20.2 [(SD 10.9)/median 19 (range 1–45)], respectively. 

Of all included soccer players, 46 (55.4%) players were 
defined as elite and 37 (44.6%) as sub-elite. The season 
before symptom onset, 36 (43.4%) of the soccer players were 
defined as elite and 30 (36.1%) of the soccer players were 
defined as sub-elite. The season before surgery, 42 (50.6%) 
of the soccer players were defined as elite and 36 (43.4%) of 
the soccer players were defined as sub-elite (Fig. 2).

Return to sport

In total, RTS, per definition participation in at least one 
game of soccer the first or second season after hip arthros-
copy, was achieved by 71 (85.5%, 95% CI 76.1–92.3%) of 
the soccer players. In the first or second season after hip 
arthroscopy, RTS was achieved by 41 (89.1%, 95% CI 
76.4–96.4%) of the soccer players defined as elite and by 30 
(81.1%, 95% CI 64.8–92.0%) of the soccer players defined as 
sub-elite. In terms of RTS, there was no difference between 
elite or sub-elite players (n.s) (Table 2).

Fig. 2   Percentage of play-
ers. The percentage of elite, 
sub-elite, and not active soccer 
players each season
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10%

20%

30%
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50%

60%

Before symptom onset Before surgery 1st season 2nd season

Percentage of players

Elite Sub-elite Not active

Table 2   Return to sports and 
return to performance 

Overview of return to sports and return to performance for total and by elite/sub-elite
CI confidence interval
Statistical significance was set at p < 0.05

Outcome All  
(n=83)

Elite  
(n=46)

Sub-elite  
(n=37)

Mean difference 
elite − sub-elite 
(95% CI)
p-value

RTS 1- or 2-season after surgery
n (%) (95% CI)

71 (85.5%)
(76.1–92.3%)

41 (89.1%)
(76.4–96.4%)

30 (81.1%)
(64.8–92.0%)

8.0  (−9.9 –26.0)
p = 0.47

RTP 1- or 2-season after surgery 
compared with the season before 
symptom onset

n (%) (95% CI)

31 (37.3%)
(27.0–48.7%)

20 (43.5%)
(28.9–58.9 %)

11 (29.7%)
(15.9–47.0%)

13.7 (−7.7 –33.9)
p = 0.29

RTP 1- or 2-season after surgery 
compared with the season before 
surgery

n (%) (95% CI)

32 (38.6%)
(28.1–49.9%)

20 (43.5%)
(28.9–58.9%)

12 (32.4 %)
(18.0 – 49.8 %)

11.0 (− 12.2 –34.3)
p = 0.42
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There were no differences with regard to age at symptom 
debut (n.s) nor age when surgery was performed (n.s) and 
RTS (Table 3). However, a significant difference was found 
regarding symptom duration and RTS (p = 0.018). Players 
that did not RTS had a longer symptom duration before sur-
gery [mean 32.6 months (SD 28.4)/median 24 months (range 
6–108 months)] compared to soccer players who did RTS 
[mean 17.8 months (SD 14.7)/median 12 months, (range 
1–60 months)] (Table 3).

Return to performance

When evaluating RTP, per definition participation in at least 
80% of the number of games at the same, or higher level, 
it was achieved by 31 (37.3%, 95% CI 27.0–48.7%) soccer 
players the first or second season after surgery compared 
to the season before symptom onset. Of the players who 
did RTP, 20 (24.1%, 95% CI 15.4–34.7%) returned within 
the first season after surgery. A total of 20 (43.5%, 95% 
CI 28.9–58.9%) elite soccer players and 11 (29.7%, 95% 
CI 15.9–47.0%) sub-elite soccer players achieved RTP the 
first or second season after surgery compared to the season 
before symptom onset (Table 2). When comparing the sea-
son before surgery to the first or second season after sur-
gery, 32 (38.6%, 95% CI 28.1–49.9%) of the soccer players 
RTP and 19 (22.9%, 95% CI 14.4–33.4%) of these players 
returned within the first season after surgery. A total of 20 
(43.5%, 95% CI 28.9–58.9%) elite and 12 (32.4 %, 95% CI 
18.0–49.8%) sub-elite soccer players achieved RTP the first 
or second season after surgery compared to the season before 
surgery. In terms of RTP, there was no significant difference 
between elite or sub-elite soccer players (n.s) (Table 2).

When comparing the season before symptom onset to the 
first season after surgery, 43 (51.8%, 95% CI 40.6–62.9%) of 
the soccer players played at the same or higher level, and just 

as many played at the same or higher level when comparing 
the season before surgery to the first season after surgery.

Discussion

The most important finding of the present study was that a 
high rate, 85.5%, of soccer players defined as elite or sub-
elite, RTS after hip arthroscopy for FAIS. However, less than 
half of the players RTP. Of the soccer players who RTP, the 
majority returned during the first season after surgery.

Only a handful of previous studies have examined soccer 
players rate of RTS and RTP after arthroscopic surgery for 
FAIS. Locks et al. [17] used webpages to evaluate soccer 
players number of games pre-and postoperative and reported 
that 96% of soccer players returned to play, however, no 
further specification of the definition of return to play could 
be found. Casartelli et al. [5] performed a systematic review 
evaluating athletes in general, where on average 87% RTS, 
and 82% returned to the same level of sport. Unfortunately, 
only a small proportion of the athletes were soccer players, 
and the majority of the included studies had an ambiguous 
definition of RTS, as 18 articles were reviewed and there 
was no mutual definition of RTS [5]. The result in this study 
is slightly lower for RTS than in previous studies, which 
may be the result of the objective definition of RTS used, 
where only statistics from performed games were evaluated 
[5, 17, 27]. Several studies [12, 27] have evaluated RTS and 
RTP in athletes according to the consensus statement by 
Arden et al. [3]. Wörner et al. [27] evaluated RTS and RTP 
in different types of athletes, by asking if the athletes had 
returned to sport and performance through an online survey 
and reported that 89% RTS and 21% returned to their pre-
symptom level of performance [27]. Ishøi et al. [12] did 
likewise evaluate RTS in athletes in different sports, at elite-, 
competitive- and recreational levels, through a web-based 

Table 3   Baseline characteristics by return to sports and by return to performance

Continuous variables are presented as mean (standard deviation)/median (min;max)
CI confidence interval
Statistical significance was set at p < 0.05

Groups Return to sport Return to performance

Yes No Mean difference (95% 
CI)
p-value

Yes No Mean difference (95% 
CI)
p-value

Age at symptom debut 
(years)

23.3 (4.5 SD)
23.0 (15.0;34.0)

23.8 (6.1 SD)
22.0 (15.0;36.0)

0.5 (− 2.5–3.4)
p = 0.75

23.0 (3.7 SD)
22.0 (16.0;32.0)

23.6 (5.4 SD)
23.0 (15.0;36.0)

0.6 (− 1.5–2.7)
p = 0.55

Age at surgery (years) 23.8 (4.2 SD)
23.0(18.0;34.0)

24.7 (5.9 SD)
22.5 (18.0;38.0)

0.9 (− 1.9–3.6)
p = 0.53

23.5 (3.5 SD)
23.0 (18.0;32.0)

24.3 (5.0 SD)
23.0 (18.0;38.0)

0.8 (− 1.2–2.7)
p = 0.44

Symptom duration 
(months)

17.8 (14.7 
SD) 12.0 
(1.0;60.0)

32.6 (28.4 SD)
24.0 (6.0;108.0)

14.8 (2.8–24.7)
p = 0.018

15.9 (14.0 SD)
12.0 (2.0;60.0)

23.0 (20.1 SD)
18.0 (1.0;108.0)

7.16 (− 0.9–15.3)
p = 0.082
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survey and suggested 57% return to their pre-injury sport at 
pre-injury level, yet only 17% reported optimal sports per-
formance [12]. Although both previous studies [12, 27] and 
the current study have evaluated athletes RTS and RTP in 
accordance with the consensus statement by Arden et al. [3], 
different methods for measuring the rate of RTS and RTP 
were used and, therefore, the results might differ [12, 27]. 
However, a part of the difference may again be due to the 
difference in athletes evaluated and the definition of return. 
In several previous studies [5, 12, 17, 27], an evaluation of 
return to the level of play and sport has been made, however, 
in this current study, the RTP was calculated by objective 
measures, comparing the level of play in combination with 
games played during the season before symptom onset and 
before surgery to the first and second season after surgery. 
This could possibly explain the different results in terms of 
RTP. The result highlights the common challenge concern-
ing the evaluation of RTS and RTP after hip arthroscopy 
for FAIS. Definitions are often imprecise or subjectively 
measured and differs between studies, which complicates 
the comparison of results [6]. When subjective measures 
are used and the athletes themselves register the return to 
sport or performance, the athletes can, theoretically, over- or 
underestimate their return. An athlete can return to train-
ing after surgery and still register a return to sport or per-
formance. In those studies, the reported data on RTS may 
therefore be falsely high.

On the other hand, studies rarely report reasons for not 
reaching RTS or RTP, potentially leading to low values, for 
example, if a player had planned to retire before surgery. 
In the current study, a small proportion of soccer players 
returned to a lower level of play post-surgery yet played 
the same number of games or more compared to the season 
before symptom onset or before surgery. As per the defini-
tions in this study, these players did RTS, however, not RTP. 
Professional athletes are probably more interested in infor-
mation regarding RTP than RTS and the fact that there might 
be a difference between RTS and RTP can have a major 
impact on athletes in the preoperative discussions regarding 
surgery and patient expectations. A return to pre-injury sport 
does not in all cases mean a return to optimal sports per-
formance and satisfaction [12]. Unfortunately, there was no 
consideration of the reasons why soccer players did not RTS 
or RTP in this study, which might lead to falsely low values 
of RTP. Even if the evaluation of both RTS and RTP through 
objective measures, such as player statistics, can contribute 
to more reasonable expectations prior to a hip arthroscopy 
for FAIS, there are several possible reasons for not RTS or 
RTP, such as persistent hip pain, age, socioeconomics, or the 
asset of external support [14, 26].

A significant difference was found between RTS and 
symptom duration, where soccer players who did not RTS 
had a longer symptom duration. This confirms results 

from previous studies, which have reported an associa-
tion between longer symptom duration, poorer outcomes, 
and lower levels of RTS [16, 22, 24]. In the current study, 
no evaluation was made with regard to the soccer players 
intraarticular cartilage damage. However, according to pre-
vious studies, longer symptom duration can lead to more 
chondral damage and onset of osteoarthritis, making the 
joint more responsive to high loads and thereby affecting 
athletes ability to RTS, which potentially could explain the 
association found [22, 24].

This study is not without limitations. Data on soccer 
players positions were not analyzed despite data collection 
as there were missing data for 28% of the soccer players. 
Another limitation is that no power analysis was performed, 
however, all who met the inclusion criteria were included. 
This study evaluated 350 soccer players, of which 187 soc-
cer players played at levels too low to be defined as elite or 
sub-elite. This could mean the players wrongly classified 
their activity level as HSAS 7–8, which makes one question 
the validity of self-reported activity level. Furthermore, 80 
soccer players could not be found on scout webpages or the 
Swedish national soccer association, which could mean the 
registry has missing data from the period the players were 
active or the players might be active in a foreign league not 
available for us. This is, however, improbable in a large reg-
istry with high-level soccer players. To decrease the risk of 
self-reported bias, it was decided that if the database did not 
possess information from the season planned to be evalu-
ated, the player was defined as not active in elite or sub-elite 
level.

Even if the field of FAIS has grown exceptionally in the 
past decade, much remains to be clarified. It is desirable to 
find a more adequate method to evaluate athletes level of 
play and to compose an unambiguous and shared definition 
of RTS and RTP. The results of this study are of impor-
tance when discussion to perform surgery begins, to provide 
soccer players and other stakeholders in soccer with more 
knowledge on the outcome and reasonable expectations fol-
lowing hip arthroscopy for FAIS. Especially since the rates 
of RTS and RTP have varied greatly.

Conclusion

When evaluating RTS and RTP after hip arthroscopy for 
FAIS with objective measurements, elite and sub-elite soc-
cer players have a high rate of RTS, where almost 9 out of 
10 players return. However, less than half of the players RTP.
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