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 � KNEE

Outcomes of revision anterior cruciate 
ligament reconstruction in soccer players
A COHORT STUDY

Aims
There is limited information on outcomes of revision ACL reconstruction (rACLR) in soccer 
(association football) athletes, particularly on return to sport and the rate of additional knee 
surgery. The purpose of this study was to report return to soccer after rACLR, and to test the 
hypothesis that patient sex and graft choice are associated with return to play and the likeli-
hood of future knee surgery in soccer players undergoing rACLR.

Methods
Soccer athletes enrolled in a prospective multicentre cohort were contacted to collect an-
cillary data on their participation in soccer and their return to play following rACLR. Infor-
mation regarding if and when they returned to play and their current playing status was 
recorded. If they were not currently playing soccer, they were asked the primary reason they 
stopped playing. Information on any subsequent knee surgery following their index rACLR 
was also collected. Player demographic data and graft choice were collected from their base-
line enrolment data at rACLR.

Results
Soccer- specific follow- up was collected on 76% (33 male, 39 female) of 95 soccer athletes. 
Subsequent surgery information was collected on 95% (44 male, 46 female). Overall, 63% 
of athletes returned to soccer a mean 9.6 months (SD 5.8) after index revision surgery but 
participation in soccer decreased to 19% at a mean of 6.4 years (SD 1.3) after surgery. There 
was no significant association of patient sex or graft choice with return to play, time of return 
to play, or long- term return to play. Females were more likely than males to have subsequent 
knee surgery following rACLR (20% (9/46) vs 5% (2/44); p = 0.050). The rate of recurrent 
graft tear (5.6%; 5/90) was similar between males and females.

Conclusion
Approximately two- thirds of soccer players return to sport after rACLR, but the rate of partici-
pation drops significantly over time. Neither patient sex nor graft choice at the time of rACLR 
were associated with return to play. Female soccer players face a higher risk for additional 
knee surgery after rACLR than male soccer players.
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Introduction
Anterior cruciate ligament (ACL) tears are a 
common injury in soccer (association foot-
ball),1- 3 often via a non- contact mechanism.4 
These injuries are typically treated with 
ACL reconstruction (ACLR), often enabling 
athletes to return to soccer.5 However, studies 

have shown there is a high rate of recurrent 
ACL injury and revision ACL reconstruction 
(rACLR) in soccer athletes.5,6

While rACLR has been shown to be asso-
ciated with worse outcomes than primary 
ACLR in general cohorts,7,8 and a number 
of studies have reported outcomes of ACL 
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reconstruction in soccer athletes,3,5,6,9–13 there are no 
previous studies reporting outcomes of revision ACLR in 
soccer athletes. Specifically, the rate of return to play and 
the risk for future knee surgery following rACLR in soccer 
athletes is unknown. The purpose of the present study 
was to assess the rate of return to soccer after rACLR, and 
to test the hypothesis that patient sex and graft choice 
are associated with return to play rates and risk for subse-
quent knee surgery in soccer players who have under-
gone a rACLR.

Methods
The Multicenter ACL Reconstruction Study (MARS) is an 
academic and private practice multicentre consortium 
(83 surgeons over 52 sites) conducting an ongoing 
prospective cohort study of patients undergoing rACLR.14 
All participating sites obtained local institutional review 
board (IRB) approval prior to enrolling subjects, and 
complied with a standardized manual of operations. 
Patients for this study were identified from current 
enrollees from this prospective cohort.

Specific to this study, a supplementary IRB approval, 
requiring additional work on the part of each site, was 
offered to all sites. When the patients were initially 
enrolled for their index rACLR, each patient completed 

a questionnaire pertaining to their sports participa-
tion, level of activity, overall health, and the nature of 
the injury to their ACL graft. Patients who answered 
“soccer” in response to either their primary or secondary 
sport participated in most over the last two years were 
considered eligible for participation in the current study. 
A total of 12 sites agreed to participate and obtained 
IRB approval. The other 40 sites either did not have any 
soccer players enrolled in their cohort or elected not to 
complete the additional work necessary to participate. 
From these 12 sites, 95 eligible soccer players under-
going rACLR were identified. All eligible patients within 
an IRB- approved site were then contacted and asked a 
structured series of questions about their participation in 
soccer at the time of injury and since their injury.

Specific variables extracted from the index enrolment 
database included age, sex, involved knee (left/right), 
graft choice at the time of revision surgery (e.g. autograft 
bone- patellar tendon- bone (BTB), autograft hamstrings, 
allograft), and incidence and dates of any subsequent 
surgery (if applicable) following the time of the rACLR. 
Specific variables collected as part of the soccer ques-
tionnaire included the athlete’s dominant (kicking) leg 
(left/right), their pre- injury and postinjury competition 
level (youth, high school, college, adult recreational, 

Table I. Patient cohort characteristics.

Characteristic n Female (n = 46) Male (n = 44) Combined (n = 90) p- value

Age, yrs 90 < 0.001*

Median (IQR) 18 (16 to 21) 26 (21 to 33) 21 (18 to 28)

Mean (SD) 20 (5.7) 28.1 (9.0) 24.0 (8.5)

rACLR on dominant leg, % (n) 72 0.81†

No 49 (19/39) 52 (17/33) 50 (36/72)

Yes 51 (20/39) 48 (16/33) 50 (36/72)

rACLR graft type, % (n) 90 0.34†

Autograft BTB 52 (24/46) 39 (17/44) 46 (41/90)

Autograft hamstring 13 (6/46) 23 (10/44) 18 (16/90)

Allograft 35 (16/46) 39 (17/44) 37 (33/90)

Returned to play, % (n) 72 0.25†

No 44 (17/39) 30 (10/33) 38 (27/72)

Yes 56 (22/39) 70 (23/33) 63 (45/72)

Time to return to play, mths 42 0.42*

Median (IQR) 7.2 (6.0 to 9.8) 9.0 (6.0 to 10.5) 8.5 (6.0 to 10.0)

Mean (SD) 8.9 (4.7) 10.3 (6.8) 9.6 (5.8)

Returned at same or higher level, % (n) 72 0.48†

No 56 (22/39) 45 (15/33) 51 (37/72)

Yes 44 (17/39) 55 (18/33) 49 (35/72)

Currently playing, % (n) 72 0.73†

No 82 (32/39) 79 (26/33) 81 (58/72)

Yes 18 (7/39) 21 (7/33) 19 (14/72)

If didn’t return, was knee the primary 
reason for not returning?, % (n)

58 > 0.999†

No 28 (9/32) 31 (8/26) 29 (17/58)

Yes 72 (23/32) 69 (18/26) 71 (41/58)

*Mann- Whitney U test.
†Chi- squared test.
BTB, bone- patellar tendon- bone; IQR, interquartile range; rACLR, revision anterior cruciate ligament reconstruction; SD, standard deviation.
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adult club, other, professional), if the athlete returned 
to playing soccer after their rACLR (yes/no), time from 
returning (in months, if applicable), if the athlete was 
currently playing soccer at the time of the survey (yes/
no), and if they weren’t playing, was the injury to their 
knee the primary reason they stopped playing soccer 
(yes/no).
Patients. A total of 95 patients (of 1,205 enrollees) were 
identified from the IRB- approved sites as soccer athletes. 
Soccer- specific follow- up was collected on 76% (72/95; 
33 male, 39 female), while subsequent surgery informa-
tion was collected on 95% (90/95; 44 male, 46 female). 
Mean age was 24.0 years (standard deviation (SD) 8.5; 
14 to 52 ) (Table I). Male soccer players (mean age 28.1 
years (SD 9.0)) were significantly older than the female 

soccer players (mean 20.0 years (SD 5.7); p < 0.001, 
Mann- Whitney U test). The dominant leg was injured in 
one half of the cohort (51% female (20/39), 48% male 
(16/33)). The most common graft used at the time of 
the index rACLR was BTB autograft, followed by allograft 
and hamstring autograft, with no significant difference in 
graft choice between males and females. The largest per-
centage of athletes were playing high school prior to rA-
CLR (38%; 36/95), followed by adult recreational (25%; 
24/95) and collegiate (17%; 16/95) (Figure 1).
Statistical analysis. Descriptive statistics were generated 
for all data. Medians and interquartile ranges (IQRs) as 
well as means and SDs were given for continuous vari-
ables. Frequencies and percentiles were reported for all 
categorical variables. Return to play (yes/no), both initially 
and at latest follow- up, and the need for subsequent sur-
gery (if any) were the primary outcome variables analyz-
ed for this cohort. Return to play, both initially and at final 
follow- up, was analyzed with free open source R statisti-
cal software (R Foundation for Statistical Programming, 
Austria) using a multivariate logistic regression model 
with return to play as the dependent variable (yes/no), 

Fig. 1

Level of soccer competition before and after revision anterior cruciate ligament reconstruction.

Table II. Rate of subsequent surgeries, stratified by sex.

Subsequent 
surgery, % (n) Female (n = 46) Male (n = 44)

Combined (n 
= 90) p- value*

No 80 (37) 95 (42) 88 (79) 0.050

Yes 20 (9) 5 (2) 12 (11)

*Fisher’s exact test.
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and age, sex, and graft type as the independent variables. 
Sex- based comparisons were conducted using Fisher’s 
exact tests, Mann- Whitney U tests, or chi- squared tests.

Results
Return to play. Overall, 63% (45/72) returned to soccer 
after their index rACLR (70% male (23/33), 56% female 
(22/39)) at a mean 9.6 months (SD 5.8) after surgery 
(Table I). Of those who returned to play, 78% (35/45) re-
turned to the same or higher level of play. At initial return 
to play following rACLR (Figure  1), athletes most often 
competed at the adult recreational level (37%; 36/95), 
followed by high school (21%; 9/45) and college (16%; 
7/45) and adult club (16%; 7/45). At six- year follow- up 
(mean 6.4 (SD 1.3), participation in soccer fell significant-
ly (p < 0.001, chi- squared test) to 19% (14/72) of patients 
(21% male (7/33), 18% female (7/39)). Among athletes 
still participating in soccer six years following their rACLR, 
only 64% (9/14) were playing at the same level, signifi-
cantly lower than their initial return to play (p < 0.001, 
chi- squared test). Return to play was not associated with 
age, sex, or graft type. The majority of patients who did 
not return to play reported that their knee was the pri-
mary reason they were no longer playing soccer (41/58, 
71%; 17 male, 24 female).
Subsequent surgery. The rate of subsequent surgery 
following the index rACLR was 12% (11/90) for the soc-
cer cohort, with a higher rate in females (20%; 9/46) 
than males (4.5%; 2/44) (p = 0.050, Fisher’s exact test; 
Table  II). There was a 5.6% (5/90) rate of subsequent 
ipsilateral ACL reconstruction following rACLR, with no 
differences between males and females (Table III). There 
was a trend (p = 0.061, chi- squared test) toward lower 
recurrent ipsilateral ACL graft injury after revision recon-
struction with BTB autograft (0%) compared to revision 
with other graft types (10.2%; 5/49). Two females (4.3%; 
2/46) underwent ACLR on the contralateral knee com-
pared to no males.

Discussion
This is the first study to report outcomes after rACLR in 
soccer athletes. While soccer athletes are able to get back 
to sport at a reasonable rate after revision ACL reconstruc-
tion, soccer participation drops dramatically over time 
following their revision surgery. Athletes face a significant 
risk for additional knee surgery, especially females (20%). 
The rate of revision graft re- tear is about one in 20.

These results are similar to previously published 
findings in soccer players undergoing primary ACLR by 
Brophy et al.5 Fewer soccer players returned to sport 
after rACLR compared to primary ACLR (63%  vs 72%) 
but they returned to sports slightly earlier (9.6 months 
vs 12.2  months). Participation in soccer dropped more 
quickly after rACLR (19% at 6.4 yrs) than primary ACLR 
(35% at 7.2  yrs). Patients were more likely to consider 
their knee as the primary reason they were no longer 
playing soccer after rACLR (69% in males, 72% in 
females) compared to primary ACLR (56% in males, 
26% in females). Whether this is due to instability, fear of 
re- injury or the development of degenerative changes in 
the knee is unknown. Obviously, participation in a sport 
such as soccer will face natural attrition with age and it 
is not possible to determine how much this contributes 
to the decline in participation of this cohort. However, 
it is notable that the decline in participation is greater in 
this revision reconstruction cohort than the decline at 
a similar length follow- up in a primary ACL reconstruc-
tion cohort of similar age. There is little reason to expect 
any difference in the natural attrition between these two 
groups, suggesting the injury and/or treatment are a 
likely contributor.

The rate of graft re- tear on the operated knee was higher 
(5.6%) than the rate of graft re- tear after primary ACLR in 
soccer players (3%). One of the factors that may contribute 
to this discrepancy is that more allografts (37%) and fewer 
BTB autografts (46%) were used for rACLR in soccer players 

Table III. Patient characteristics by type of subsequent surgeries.

Characteristc None (n = 79) Scope (n = 4)
Revision ACLR 
(n = 5)

Contralateral ACLR 
(n = 2)

Combined (n 
= 90) p- value

Age, yrs 0.186*

Median (IQR) 21 (18 to 28) 27 (24 to 32) 18 (16 to 19) 18 (17 to 19) 21 (18 to 28)

Mean (SD) 24.2 (8.6) 28.8 (10.4) 18.0 (2.1) 18.0 (2.8) 24.0 (8.5)

Sex, % (n) 0.086†

Female 47 (37) 100 (4) 60 (3) 100 (2) 51 (46)

Male 53 (42) 0 (0) 40 (2) 0 (0) 49 (44)

Graft type at time of rACLR, % (n) 0.061†

Autograft BTB 48 (38) 25 (1) 0 (0) 100 (2) 46 (41)

Autograft hamstring 34 (27) 75 (3) 60 (3) 0 (0) 37 (33)

Allograft 18 (14) 0 (0) 40 (2) 0 (0) 18 (16)

*Mann- Whitney U test.
†Chi- squared test.
ACLR, anterior cruciate ligament reconstruction; BTB, bone- patellar tendon- bone; IQR, interquartile range; rACLR, revision anterior cruciate ligament 
reconstruction; SD, standard deviation.
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compared to primary ACLR (allografts 4%, BTB autografts 
69%) in soccer players. The most likely reason for this 
discrepancy is that autograft was used in the primary ACLR 
and was not available from the ipsilateral knee for rACLR. 
The rate of contralateral ACLR was lower (2.2%) than after 
primary ACLR (9%), which may reflect the lower and more 
rapidly declining participation in soccer, and was higher in 
females, similar to following primary ACLR.

While many studies have looked at return to sport 
after ACLR, only a few have reported data on return to 
sport after rACLR. Shelbourne et al15 reported that 74% 
of athletes returned to sport after rACLR but they did not 
report on long- term participation in sport. Their study 
included athletes from a variety of sports including soccer, 
basketball, football, and volleyball. In their study, the rate 
of graft re- tear after rACLR was 3.5%, slightly lower than 
in our study (5.6%) Their rate of contralateral ACLR was 
1.5%, again lower than our rate of 2.2%. Their overall rate 
of subsequent surgery was 15%, slightly higher than our 
rate of 12%. Unfortunately, they did not report the number 
of men and women in their study, nor did they report sex- 
specific results. Reinhardt et al16 reported the results of 
rACLR in 21 adolescent athletes at two- year follow- up. In 
this study, there was a 52% rate of return to play at the 
same level or higher, similar to our rate of 49%. However, 
there was a 9.5% graft re- tear rate, probably reflecting the 
younger age and likely higher activity level of this cohort.

The rate of graft re- rupture in our study was higher 
in soccer players (5.6%) than previously reported for 
an overall MARS cohort of rACLR patients (3.3%).17 This 
previous study also reported a lower re- rupture rate with 
autografts than allografts for rACLR in all patients. The 
rate of subsequent surgery for all rACLR patients in the 
MARS cohort was 13.5%, slightly higher than the rate of 
12% in our soccer player cohort.

The limitations of this study include the relatively small 
cohort size, which may be underpowered for some of the 
questions we asked. Recall bias may affect the accuracy of 
return to play (and level of play upon return) although this 
approach has been used previously.5 The study was under-
powered to include other potentially important variables 
such as the status of meniscal and articular cartilage. No 
follow- up physical examination or KT- 1000 data18 is avail-
able to assess for persistent or recurrent instability which 
could affect return to play. The results reflect selection bias 
of the surgeons and patients involved and may not be 
generalizable to other geographical and practice locations. 
Finally, follow- up did not include imaging studies to assess 
for degenerative changes which could contribute to the 
decrease in soccer participation over time.

Despite these limitations, this is the first study to 
report return to play and risk for future injury and surgery 
following rACLR in soccer players. These athletes should 
be advised that while the majority of patients get back 

to soccer, participation drops off significantly over time, 
with the knee being the primary reason why most athletes 
stop playing soccer. There is an increased risk of subse-
quent knee surgery in these patients, especially female 
athletes. The rate of recurrent ipsilateral ACL graft tear is 
higher than after primary ACLR in these athletes and BTB 
autograft may be the preferable graft choice, when avail-
able, for rACLR in soccer players. More research is needed 
to more accurately assess the role of graft choice, as well 
as other variables such as meniscal and articular carti-
lage injury, in return to play, and risk for future surgery 
following rACLR in these athletes.

Take home message
  - About two- thirds of soccer players return to their sport after 

revision anterior cruciate ligament (ACL) reconstruction, but 
this drops off quickly over time.

  - Male and female soccer players have similar rates of return to sport 
and rates of ACL graft re- tear, but females are four times more likely 
than males to undergo additional knee surgery after revision ACL 
reconstruction.
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