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Background: Female soccer players have a well-known risk for anterior cruciate ligament (ACL) injury, but few studies have re-
ported on second ACL injuries in this population.

Purpose: To (1) report the rates of subsequent ACL injury (ipsilateral graft rupture or contralateral tear) in competitive female soc-
cer players, (2) compare these rates with those of other female athletes of similar competitive level, (3) determine risk factors for
second ACL injury, and (4) report clinical outcome scores in this population.

Study Design: Cohort study; Level of evidence, 3.

Methods: The medical records at a single institution were reviewed for female patients who were injured during a competitive
athletic event and treated with primary ACL reconstruction (ACLR) between 1998 and 2013. Patients were followed for a mean
of 68.8 months postoperatively (range, 24-115.2 months). Clinical outcome was obtained via Lysholm and International Knee
Documentation Committee (IKDC) scores. Soccer players were matched 1:1 to non-soccer athletes for age, activity level, and
graft type.

Results: A total of 180 female ACLR patients with a mean 6 SD age of 19.6 6 6.9 years met the study inclusion and exclusion
criteria (90 soccer players and 90 non-soccer players). Soccer players sustained more second ACL injuries, including both graft
failures (11% vs 1%; P \ .01) and contralateral ACL tears (17% vs 4%; P \ .01), compared with non-soccer players. Of the 67
patients who returned to soccer after ACLR (mean age, 17.5 years; range, 13-27 years), significantly more had graft tears com-
pared with those who did not return to soccer (15% vs 0%, respectively; P = .04); however, the difference in contralateral ACL
tears (19% for returning players vs 9% for those who did not return; P = .34) was not significant. Relatively older age (odds ratio,
1.5 per year; P = .03) was a significant risk factor for ACL graft tear but not for contralateral ACL injury. Both groups had similar
mean Lysholm (96 vs 95) and IKDC scores (95 vs 96) at final follow-up.

Conclusion: Twenty-eight percent of all female soccer players and 34% of those players who returned to soccer had a second
ACL tear. Soccer players had an increased rate of both graft tear and contralateral ACL injury compared with similar non-soccer
athletes. Older age and return to soccer were significant risk factors for graft rupture.
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Female soccer players represent one of the highest risk
groups for anterior cruciate ligament (ACL) injury.3 Elite
female soccer players have almost 7 times the odds of sus-
taining a primary ACL tear compared with their male coun-
terparts.21 The burden of ACL injury includes not only the
short-term loss of function but also the long-term risk of
posttraumatic arthritis.4 At 12 years after ACL reconstruc-
tion (ACLR), up to 75% of female soccer players reported
knee symptoms that impaired their quality of life.12 In addi-
tion, reinjury after reconstruction carries substantial conse-
quences, especially considering that the clinical outcomes
are significantly worse for revision ACLR.32

Several studies have investigated the rates of primary
ACL injuries in soccer players, but few have investigated
subsequent injury and clinical outcomes in this popula-
tion.29 Factors that are believed to represent an increased
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risk of second ACL injury include side of initial injury,
young age, higher activity level, and use of allograft.10 How-
ever, few data are available in this high-risk population.

Therefore, the purpose of this study was to (1) examine
rates of subsequent ACL injury (ACL graft rupture or con-
tralateral ACL tear) in competitive female soccer players,
(2) compare these rates with the rates of other female ath-
letes (non-soccer cohort), (3) determine risk factors for sec-
ond ACL injury in these populations, and (4) report the
clinical outcome scores for the aforementioned cohorts.
Our hypothesis was that soccer players would have
a higher rate of second injuries independent of other risk
factors.

METHODS

The local institutional review board approved this retrospec-
tive, comparison cohort study protocol (IRB L14-003215), and
informed consent was obtained from all patients. The medical
record at the institution was reviewed for patients treated
with primary ACLR by a sports medicine surgeon between
1998 and 2013. The patients’ records were reviewed for age
at the time of surgery, preoperative Tegner score, graft
type, injury side, and the sport played at the time of injury.

Inclusion criteria included all female patients who sus-
tained an ACL injury during sport and subsequently
underwent ACLR during the specified time period. All
patients were required to have a minimum of 2-year
follow-up for outcome scores. Exclusion criteria included
full-thickness cartilage defect, multiple ligamentous inju-
ries requiring surgical repair or reconstruction, or concom-
itant fractures. The soccer group was defined as female
athletes who were injured while playing competitive soc-
cer, defined as organized play against an opposing team.
The non-soccer group was defined as female athletes who
met inclusion criteria but did not participate in competitive
soccer. The non-soccer cohort was matched in a 1:1 fashion
with the soccer group according to the parameters of age,
preoperative Tegner activity score, and graft type, for
a total of 180 patients (90 patients in the soccer group
and 90 matched patients in the non-soccer group).

Patient outcome was obtained via Lysholm and Interna-
tional Knee Documentation Committee (IKDC) subjective
scores from the most recent follow-up for all athletes
included in the study. Scores were collected for the primar-
ily injured knee after any second injuries had occurred.

All surgeries, which were arthroscopically assisted,
were performed by 1 of 4 specialized sports medicine ortho-
paedic surgeons at a single academic medical center.
Patients had a similar 1-incision, single-bundle reconstruc-
tion with the use of quadrupled hamstring or bone–
patellar tendon–bone (BPTB) autograft. Graft type and
fixation method were chosen according to surgeon prefer-
ence. Before 2008, a transtibial femoral drilling technique
was used. From 2008 to 2013, a transportal femoral dril-
ling technique was used. Simultaneous meniscal repairs
or meniscectomies were also performed according to intra-
operative findings.

Postoperative Rehabilitation

Patients followed a standardized postoperative rehabilita-
tion protocol with regularly scheduled office visits. Weight-
bearing and progressive range of motion as tolerated
began immediately after surgery. A return to jogging pro-
gram was introduced at 3 months, and cutting or pivoting
sports were permitted at 6 to 9 months, based on clinical
progress. Return to play was allowed once the patient had
gained functional stability and had symmetric lower
extremity strength. Patients were seen for regularly sched-
uled follow-up in monthly intervals for the first year and
then on an annual basis unless complications arose.

Power Analysis

An a priori power analysis was performed to determine the
sample size by use of a 2-sided hypothesis test at an alpha
level of .05, a power of 0.8, a sample proportion of 1:1 in the
matched cohorts, and hazard ratios of 2 and 4. For a sur-
vival analysis with a hazard ratio of 2, a total of 528
patients would be needed, whereas only 132 patients would
be needed for a hazard ratio of 4.

Statistical Analysis

Patient criteria with continuous measures were reported as
means with standard deviations as a measure of variability,
accounting for sample size in each cohort. Continuous data
were found to deviate significantly from normal distribu-
tions and were therefore evaluated by use of the Wilcoxon
rank sum test to compare means while accounting for sam-
ple size and variability. Categorical data was evaluated with
chi-square analysis. Reinjury in the soccer and non-soccer
group was evaluated as proportions (for graft and contralat-
eral tears) as well as with the Kaplan-Meier method for
a time-dependent analysis of survival. All analyses were
performed with JMP software (version 7, SAS Institute Inc).

RESULTS

Patient Characteristics

A total of 180 patients with a mean 6 SD age of 19.6 6 6.9
years and a mean 6 SD postoperative follow-up of 68.8 6

46.2 months were included in this study. All patients
were followed for at least 24 months. No differences were
found between the soccer and non-soccer groups with
regard to matched characteristics such as age (19.6 vs
19.6 years; P = .50), preoperative Tegner score (7.9 vs
7.9; P = .66), or graft type used for ACLR (P = .95) (Table
1). In the non-soccer cohort, represented sports included
basketball, volleyball, downhill skiing, and track. In the
soccer cohort, 58% of the players injured their right knee
compared with 49% in the non-soccer cohort (P = .23). In
both groups, ACLR was performed with BPTP autografts
(51%) and hamstring autografts (46%). Overall, recon-
struction was performed with the transportal technique
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in 36% of patients and with the transtibial technique in
64% (transportal vs transtibial: 39% vs 61% in the soccer
group and 33% and 67% in the non-soccer group; P =
.44). The players who returned to soccer had a mean age
of 17.5 years (range, 13-27 years) and a mean preoperative
Tegner score of 8.1. Player age (P = .03) and preoperative
Tegner scores for those who returned to soccer (P = .04)
were significantly different from those of both the overall
soccer cohort and the non-soccer cohort.

Concomitant procedures included 11 lateral meniscal
repairs (12%), 24 partial lateral meniscectomies (27%), 1
subtotal lateral meniscectomy (1%), 14 medial meniscal
repairs (16%), and 3 partial medial meniscectomies (3%)
in the soccer group. In the matched non-soccer group, 3 lat-
eral meniscal repairs (3%), 18 partial lateral meniscecto-
mies (20%), 1 subtotal medial meniscectomy (1%), 14
medial meniscal repairs (16%), and 4 partial medial menis-
cectomies (4%) were performed. The soccer group had sig-
nificantly more lateral meniscal injuries compared with
the non-soccer group (40% vs 23%; P = .02) (Table 1).

Reinjury: Soccer Versus Non-soccer Groups

For the soccer group, 11% (10/90) sustained a tear of their
ACL graft at a mean of 24.8 6 16.3 months, and 17% (15/
90) sustained a contralateral ACL tear at a mean of 35.8 6

32.3 months (Figure 1). This represents an overall second
ACL injury rate of 28% in the soccer group, with no signifi-
cant difference between the rate of graft tear versus contra-
lateral tear in this cohort (P = .22). For the non-soccer group,
the rate of graft ruptures was 1% (1/90) at a mean of 59
months, and the rate of contralateral tears was 4% (4/90)
at a mean of 36.2 6 25.3 months. This represents an overall
second ACL injury rate of 5% in the non-soccer group, with
no significant difference between the rate of graft tear versus
contralateral tear in this cohort (P = .18). The overall rate of
graft tears across both groups was 6% at a mean of 24.8 6

16.3 months; a rate of 11% at a mean of 35.9 6 30.3 months

was found for contralateral tears across all patients. There
was no significant difference in graft tear rate according to
surgical technique (P = .53). The differences in second ACL
injuries were statistically significant between the groups
for both graft ruptures (P\ .01) and contralateral ACL tears
(P \ .01) (Figure 1).

Survival Analysis: Soccer Versus Non-soccer Groups

For graft survival, the soccer group had estimated survival
rates of 99% at 6 months, 98% at 12 months, 93% at 24
months, 83% at 60 months, and 83% at 120 months. For graft
survival in the non-soccer group, the estimated rates were
100% at 6 months, 99% at 12 months, 99% at 24 months,
98% at 60 months, and 97% at 120 months. For contralateral
ACL survival in the soccer group, the estimated rates were
100% at 6 months, 94% at 12 months, 91% at 24 months,
81% at 60 months, and 56% at 120 months. For contralateral
ACL survival in the non-soccer group, the estimated rates
were 100% at 6 months, 99% at 12 months, 96% at 24
months, 96% at 60 months, and 93% at 120 months. The
graft survival curves (P \ .01) (Figure 2) and contralateral
survival curves (P \ .01) (Figure 3) were significantly differ-
ent between the soccer and non-soccer groups.

Return to Sport

Of the 90 athletes, 67 returned specifically to competitive
soccer (74%). All other athletes in both the soccer and
non-soccer groups returned to a sport other than soccer,
with the majority participating in track, skiing, basketball,
volleyball, or softball. The mean postoperative Tegner score
for both groups was 8. Of those who returned to competitive
soccer, the rate of contralateral tears was 19% (13/67) at
a mean of 39.6 6 31.1 months, and the rate of ipsilateral
graft tears was 15% (10/67) at a mean of 43.2 6 32.6
months. This represented a combined reinjury rate of 34%
(23/67) in those who returned to soccer. Of those who did
not return to competitive soccer, the rate of contralateral

TABLE 1
Patient Characteristicsa

Overall (N = 180) Non-soccer Group (n = 90) Soccer Group (n = 90) P Value

Age, y 19.6 6 6.9 19.6 6 7.0 19.6 6 6.9 .50
Preoperative Tegner score 7.9 6 0.7 7.9 6 0.7 7.9 6 0.7 .66
Graft type, %

BPTB autograft 51 44 47 .95
BPTB allograft 3 3 3
Hamstring autograft 46 52 50

Body mass index 22.9 6 3.7 22.7 6 3.9 23.1 6 3.4 .77
Side, %

Left 53 51 42 .23
Right 47 49 58

Cartilage defect on arthroscopy, % 7 7 7 ..999
Medial meniscal injury, % 21 23 20 .72
Lateral meniscal injury, % 32 21 40 .02b

aData are reported as mean 6 SD unless otherwise indicated. BPTB, bone–patellar tendon–bone.
bStatistically significant difference between non-soccer and soccer groups (P \ .05).
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tears was 9% (2/23) at a mean of 49.7 6 39.4 months, and
the rate of ipsilateral graft tears was 0% (0/23). This repre-
sented a combined reinjury rate of 9% (2/23) in those who
did not return to soccer. The mean time to contralateral
injury was not significantly shorter in the soccer group com-
pared with the non-soccer group (P = .49) but was statisti-
cally shorter for graft ruptures in the soccer group (P \
.01). Within the soccer group, the rate of graft tears was sig-
nificantly higher in those who returned to soccer compared
with those who did not (15% vs 0%; P = .04), but the rate of
contralateral tears was not significantly different between
the 2 groups (19% vs 9%; P = .34).

Survival Analysis (Returned to
Soccer vs Did Not Return to Soccer)

For graft survival, the group who returned to sport had
estimated survival rates of 99% at 6 months, 95% at 12
months, 88% at 24 months, 86% at 60 months, and 85%
at 120 months. For graft survival in those who did not
return to sport, the same estimated rates were 100% at
every time point because of lack of any graft ruptures in
that group. The difference in the survival curves was sta-
tistically significant between those who returned to sport
and those who did not (P = .047) (Figure 4). For contralat-
eral ACL survival, the group who returned to sport had
statistically similar rates of survival compared with those
who did not return to sport (P = .08).

Age as a Risk Factor for Injury

Because graft tears and contralateral tears were rare events
in our patient population, a multivariate logistic regression
analysis was statistically inappropriate.19,28 Therefore, we
decided to test the effect of age on graft tears and

contralateral tears in a univariate logistic regression analy-
sis. For the non-soccer group, age did not have a significant
effect on graft tears (P = .97). For the soccer group, increas-
ing age was significantly associated with graft failure P =
.03) with an odds ratio of 1.5 (95% CI, 1.1-2.2) times the
risk for failure with every year of age. For contralateral
tears, age was not significantly associated with tears in
either the non-soccer (P = .52) or the soccer (P = .50) groups.

Clinical Outcomes

In the soccer group, for the primarily injured knee, the
average IKDC was 95 and Lysholm was 96 at an average
of 47 months (range, 24-153 months) from index surgery.
For those with ipsilateral graft tears, scores reflected out-
come at an average of 28 months (range, 9-85 months)

Figure 1. Cumulative ACL graft tear and contralateral ACL
tears in the study patients. The soccer group had significantly
more ACL graft tears compared with the non-soccer group
(11% vs 1%; P \ .01). The soccer group also had significantly
more contralateral ACL tears compared with the non-soccer
group (17% vs 4%; P \ .01), and these ipsilateral injuries
occurred at earlier time periods (24 vs 59 months; P \ .01).

Figure 2. Kaplan-Meier survivorship curve demonstrating
reinjury over time with respect to ACL graft tears. Survival
curves between soccer and non-soccer groups were signifi-
cantly different (P \ .01).

Figure 3. Kaplan-Meier survivorship curve demonstrating
reinjury over time with respect to contralateral ACL tears.
Survival curves between soccer and non-soccer groups
were significantly different (P \ .01).
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from the second surgery. In the non-soccer group, the aver-
age IKDC was 96 and Lysholm was 97 at an average of 55
months (range, 23-134 months) from the index surgery. For
those with ipsilateral graft tears, scores reflected outcome
at an average of 18 months (range, 12-25 months) from the
second surgery. The IKDC and Lysholm scores were statisti-
cally similar between the 2 groups (P . .05).

DISCUSSION

Female athletes are an at-risk population for ACL injury,
with rates of injury significantly higher than those for
male athletes and the general population. Few studies
have reported on risk of second ACL injury for female ath-
letes. The main purpose of this study was to report the
rate of subsequent ACL injury (ACL graft rupture or contra-
lateral ACL tear) in competitive female soccer players and
to compare these rates as well as clinical outcomes with
those of female non-soccer athletes of similar competitive
level. The current findings show that soccer athletes have
a higher risk of reinjury, including graft tear and contralat-
eral injury, especially when returning to competitive soccer.

In this study, we found an overall 28% rate of second
ACL injury, including both ipsilateral graft tears and con-
tralateral tears, in female soccer players and a 34% rate of
subsequent ACL injuries in females who returned to play-
ing soccer (compared with a 6% rate of subsequent ACL
injuries in the non-soccer group). These findings are simi-
lar to those in the published literature. In a prospective
study that compared healthy controls with athletes who
had a previous ACLR, Paterno et al17 found that athletes
returning to sports such as soccer that involve cutting
and pivoting had a 29.5% incidence of second ACL injuries.
For the 59 females included in the Paterno et al cohort, the
rate of contralateral injuries was 23.7% and the rate of
graft ruptures was 10.5% in the first 2 years after surgery.

Overall, athletes returning to a high level activity had a 6
times higher incidence of sustaining an ACL injury than
healthy controls. In a systematic review of all ACLRs,
the researchers observed a 2 times greater risk for contra-
lateral injury than graft rupture; this mixed patient popu-
lation had a much lower overall rate of injury, with
a pooled percentage of 5.8% for ipsilateral graft rupture
and 11.8% for contralateral injury at 5 or more years after
surgery.33 In the Swedish registry,1 female soccer players
aged 15 to 18 years had a 22% rate of second injuries,
10.2% contralateral and 11.8% ipsilateral. Webster et al30

reported a 29% rate of second tear in a larger cohort of ath-
letes younger than 20 years.

A multitude of studies have observed an increased risk
of ACL injury in soccer players and have investigated the
potential mechanisms. The majority of ACL injuries in
coeducational cohorts occur via noncontact mechanisms.
The frequencies of cutting, pivoting, jumping, and sudden
braking as well as kicking biomechanics account for the
high rate of noncontact injuries, and the allowance of
checking creates an additional chance for contact inju-
ries.15 Video analysis of injuries has shown a particular
likelihood for injury while players are on defense, espe-
cially while tackling, which demands rapid adjustments
in body position and may have a contact component, and
while landing after heading.7,8 Further hazard relates to
extrinsic factors including weather, playing field composi-
tion, and cleat-ground traction and intrinsic factors such
as anatomic, hormonal, neuromuscular, and movement
strategy differences.2 Moreover, after ACLR, decreased
quadriceps and hamstring strength and suboptimal perfor-
mance during hopping and jump-landing tasks compared
with healthy controls have been observed and place the
player at higher risk for reinjury when returning to sport.2

The current study showed increased odds of injury for
soccer players who were older at the time of surgery. For
every year older the patient was at the time of surgery,
the odds of a graft tear increased by 1.5 times. The exact
causal relationship between age and second injury remains
somewhat elusive, and most studies consider age as
a dichotomous variable. Many other studies have reported
a correlation between younger age and higher risk of sec-
ond injury.31 This current finding is not directly in contrast
to the main body of literature, since the mean age of
patients in our cohort was 19.6 6 6.9 years, making the
entire cohort relatively young. In a study that examined
the effect of age and Tegner activity levels on ACL graft
tear, the inflection point for young age as a risk factor
was 25 years,5 a cutoff value frequently used to define
a young patient. In a retrospective review of patients in
the Kaiser Permanente ACLR Registry, young age was
identified as a risk factor for both revision ACLR and con-
tralateral ACLR.14 The average age of the patients with no
second injuries was 27.6 years versus an average age of
19.2 years for patients with contralateral injuries and
18.9 years for patients with ipsilateral injuries.14 In addi-
tion, this study found female sex to be a risk factor for con-
tralateral ACLR but male sex to be a greater risk for
revision ACLR.14 In review of 1415 patients, Shelbourne
et al25 found a 17% risk of subsequent ACL injury for

Figure 4. Kaplan-Meier survivorship curve demonstrating
reinjury over time with respect to ipsilateral ACL tears in
the soccer group between those who returned to sport ver-
sus those who did not. Survival curves between the 2 groups
were significantly different (P = .047).
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patients younger than 18 years at the time of ACLR versus
7% for those age 18 to 25 and only 4% for those older than
25 at 5-year follow-up. However, the investigators com-
mented that younger patients also participated in higher-
level activities at every time point. In a case-control study
of 561 patients including 191 females, 29% of patients
younger than 20 had a subsequent knee injury.30 Prospec-
tive studies from the Multicenter Orthopaedic Outcomes
Network (MOON) cohort (Kaeding et al11) showed young
age to be a very significant risk factor for both ipsilateral
and contralateral ACL injury after ACLR in coeducational
multisport athletes. The average age of those without sec-
ond injuries was 27.4 versus 19.6 for those with second
injuries. Unlike the current results, Kaeding et al found
that for every yearly increase in age, the odds of having
an ipsilateral injury decreased by 0.09 and the odds of hav-
ing a contralateral injury decreased by 0.04. However, the
patients included in that study were an average of 27.4 6

11.2 years old, making the youngest patients near the
average age of our cohort. In addition, the authors cau-
tioned that the higher activity levels of younger patients
likely powered the correlation between age and second
injuries. In the present study, patients returning to soccer
were by definition highly active regardless of age and were
likely participating in increasingly competitive collegiate
and professional arenas as age increased.

Next, the current study found a greater rate of injury
for those who returned to soccer after ACLR. In concor-
dance with the higher rates found in our group of patients,
Salmon et al22 found that return to moderate or strenuous
sports increased the risk of a contralateral ACL injury by
a factor of 10. The Kaeding et al11 study with the MOON
cohort observed that for every 1-point increase on the
Marx activity score, the odds of ipsilateral injury increased
by 0.11 and the odds of contralateral injury increased by
0.12. The increased risk of reinjury for patients returning
to soccer may be explained by kinematic analysis. Pollard
et al20 and Stearns and Pollard,26 after observing that
female soccer players who underwent ACLR had altered
neuromuscular control including poor frontal plane kine-
matics, called for improvement in rehabilitation programs
before return to sport. Lyle and colleagues13 determined
that female soccer players, compared with male soccer
players, had reduced lower extremity dexterity and com-
pensatory stiffening, which could also explain the
increased risk for ACL reinjury in this population. Brophy
et al5 tested the hypothesis that soccer players have
a unique profile of injury side based on support versus
kicking leg, with the nondominant supporting leg believed
to be injured more frequently in noncontact injuries such
as those that typically occur during soccer. These investi-
gators found that females injured their nondominant
limb 68% of the time. This may represent an important
risk, since the Brophy et al6 MOON cohort study found
that in soccer players, those who underwent reconstruction
first on their nondominant limb had a higher rate of con-
tralateral injuries than those who first injured their domi-
nant limb (16% vs 3.5%). This difference could be explained
by intrinsic patient risk factors, increased demand on the
contralateral limb, incomplete restoration of native

biomechanics with reconstructive methods, or abnormal
neuromuscular control.18

An additional finding in our study was that soccer play-
ers had a higher percentage of lateral meniscal tears than
did non-soccer players. The specific maneuvers of soccer
may be a predisposing factor to lateral meniscal tear. In
a study of 17,063 knees, Granan et al9 observed different
injury patterns based the sport, finding a relatively higher
association between lateral meniscal tears and football or
basketball versus soccer, whereas the association with soc-
cer was higher than that for skiing or handball. Due to the
heterogeneous nature of the sports played by our non-
soccer athletes, no definitive information can be drawn
from these data. Furthermore, although a number of stud-
ies cite the importance of meniscal integrity on the devel-
opment of posttraumatic arthritis, the influence on risk
for a second ACLR is less well understood.16 Yet, in the
Kaeding et al11 MOON study, which included a much
larger patient population, lateral meniscal injury was not
found to be a risk factor for subsequent ACL injury.

The final purpose of our study was to report the clinical
outcomes of female athletes at a minimum of 2 years post-
operatively. Overall, both soccer and non-soccer athletes
had similar, very high Lysholm and IKDC subjective
scores. These results are similar to those reported by other
groups assessing broader cohorts of ACLR patients. In an
assessment of 11,939 patients, the mean IKDC subjective
score (6SD) for patients aged less than 18 years was 90.1
6 11.1 and for those aged 18 to 25 years was 90.1 6

11.7.24 Additionally, studies have observed equivocal
scores between men and women. A study of 100 men and
100 women assessed at 7 years postoperatively recounted
a median Lysholm score of �95 in 90% of subjects with
maximum points on the ‘‘symptoms with activity’’ section
of the IKDC subjective score.23 Another study of 49 women
reported an average Lysholm score of 96.7 6 3.7.27

The current study has several strengths. A compara-
tively large number of narrowly defined patients with at
least 2 years of follow-up were included. A specific sport
population, soccer, was identified, and players were catego-
rized based on their return to soccer, which is likely an
important factor for second ACL injury. The major limita-
tion of the current study was its retrospective design. In
addition, patients were treated by 4 different surgeons,
and surgical techniques varied although the distribution
of techniques was equitable between groups. Finally, the
rates of reinjury reported likely represent the best-case
scenario. Loss to follow-up and the time between the 5-
year and 10-year follow-up period could lead to underre-
porting of reinjury rates.

CONCLUSION

Female soccer players treated with ACLR had an increased
rate of both graft retear and contralateral ACL injury com-
pared with a group of non-soccer female athletes. Age and
return to soccer were risk factors for graft rupture in
female soccer athletes. Almost half of ipsilateral ACL graft
ruptures occurred within the first 12 months after return
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to sport, whereas contralateral native ACL tears tended to
occur later. Twenty-eight percent of all soccer players and
34% of players who returned to soccer had a second ACL
injury (both graft failure and contralateral ACL tear) com-
pared with 9% of players who did not return to soccer.
These findings are important for athletes to consider in
deciding when or whether to return to soccer and highlight
the necessity of prevention strategies for both primary and
secondary ACL injuries.
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