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Abstract
Purpose: To evaluate return to play among collegiate female soccer players, specifically examining the effect of surgical
and individual athlete characteristics on the return-to-play rate. Sports medicine and athletic training staff at institutions
from the National Collegiate Athletic Association Southeastern Conference (SEC) were contacted to request
participation in the study. All institutions were sent a standardized spreadsheet with response choices and instructions
regarding athlete inclusion criteria. Athlete, injury, surgical technique, and return-to-play data were requested for ACL
reconstructions performed on female soccer athletes at the participating institutions over the previous 8 years. x2
analyses were used to compare the return-to-play rate by year in school, scholarship status, position, depth chart status,
procedure, graft type, graft fixation, concomitant procedures, and previous ACL injuries. All 14 of the SEC institutions
chose to participate and provided data. A total of 80 ACL injuries were reported, with 79 surgical reconstructions and
return-to-play data for 78 collegiate soccer athletes. The overall return-to-play rate was 85%. There
was a statistical significance in return-to-play rates favoring athletes in earlier years of eligibility versus later years (P
\.001). Ath- letes in eligibility years 4 and 5 combined had a return-to-play rate of only 40%. Scholarship status likewise
showed significance (P \ .001), demonstrating a higher return-to-play rate for scholarship athletes (91%) versus
nonscholarship athletes (46%). No significant differences in return-to-play rates were observed based on surgical factors,
including concomitant knee procedures, graft type, and graft fixation method. Conclusion: Collegiate female soccer
athletes have a high initial return-to-play rate. Undergoing ACL reconstruction earlier in the college career as well as the
presence of a scholarship had a positive effect on return to play. Surgical factors including graft type, fixation method,
tunnel placement technique, concomitant knee surgeries, and revision status demonstrated no significant effect on the
return-to-play rate.
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Background: Factors and details regarding return to play in elite, collegiate female soccer athletes after an anterior cruciate lig-
ament (ACL) injury and reconstruction have not been well studied.

Purpose: To evaluate return to play among collegiate female soccer players, specifically examining the effect of surgical and indi-
vidual athlete characteristics on the return-to-play rate.

Study Design: Descriptive epidemiology study.

Methods: Sports medicine and athletic training staff at institutions from the National Collegiate Athletic Association Southeastern
Conference (SEC) were contacted to request participation in the study. All institutions were sent a standardized spreadsheet with
response choices and instructions regarding athlete inclusion criteria. Athlete, injury, surgical technique, and return-to-play data
were requested for ACL reconstructions performed on female soccer athletes at the participating institutions over the previous
8 years. x° analyses were used to compare the return-to-play rate by year in school, scholarship status, position, depth chart
status, procedure, graft type, graft fixation, concomitant procedures, and previous ACL injuries.

Results: All 14 of the SEC institutions chose to participate and provided data. A total of 80 ACL injuries were reported, with 79
surgical reconstructions and return-to-play data for 78 collegiate soccer athletes. The overall return-to-play rate was 85%. There
was a statistical significance in return-to-play rates favoring athletes in earlier years of eligibility versus later years (P < .001). Ath-
letes in eligibility years 4 and 5 combined had a return-to-play rate of only 40%. Scholarship status likewise showed significance
(P < .001), demonstrating a higher return-to-play rate for scholarship athletes (91%) versus nonscholarship athletes (46%). No
significant differences in return-to-play rates were observed based on surgical factors, including concomitant knee procedures,
graft type, and graft fixation method.

Conclusion: Collegiate female soccer athletes have a high initial return-to-play rate. Undergoing ACL reconstruction earlier in the
college career as well as the presence of a scholarship had a positive effect on return to play. Surgical factors including graft type,
fixation method, tunnel placement technique, concomitant knee surgeries, and revision status demonstrated no significant effect
on the return-to-play rate.
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An anterior cruciate ligament (ACL) tear is one of the most
common injuries seen by orthopaedic surgeons. Reports
indicate that approximately 130,000 ACL reconstructions
are performed each year in the United States.?! Evidence

indicates that female athletes participating in high-level
athletics represent a high-risk group for ACL injuries.
The National Collegiate Athletic Association (NCAA)
Injury Surveillance System (1990-2002) found that the
rate of ACL injuries, regardless of the mechanism of
injury, was significantly higher in female collegiate ath-
letes than male athletes for both soccer and basketball.3*
Furthermore, the ACL tear rate in female athletes ranges
between 2.4 and 9.7 times greater than that of male
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athletes competing in similar sports.'® Specifically, soccer
represents one of the sports in which female athletes are
at the highest risk for ACL injuries, with female soccer
players experiencing ACL injuries at a rate of approxi-
mately 3 times that of their male counterparts.’%1827:30

For competitive athletes, return-to-play and return-to-
preinjury levels of performance are typically the main
goals of surgery. Although outcomes of ACL surgery are
well studied, factors influencing return to play in elite col-
legiate soccer players have not been thoroughly evaluated.
Reports regarding return to play after ACL reconstruction
show a wide range of values. A recent meta-analysis of
return to play after ACL reconstruction reported return-
to-play rates ranging from 22% to 100%.% Much of the var-
iability in return-to-play rates may be because of a lack of
standardization in the definition of “return to play” and the
pooling of patients who participated in varying levels of
competition before the injury. Limited research exists
regarding sport-specific return-to-play rates among high-
level athletes, excluding those involved in athletics only
at a recreational or leisure level. Among professional ath-
letes in the National Football League, a return-to-play
rate of 63% has been reported.®? Similar return-to-play
rates have been reported among soccer athletes at multiple
skill levels (72%)'! and high school (63%) and collegiate
(69%) football players.?® However, only 43% of players
felt that they returned to football at the same level as
they were before the injury.?® These findings suggest
that return-to-play rates may be dependent on the level
of competition and sport being examined.

Recent literature has proposed that return to play after
ACL reconstruction may be strongly influenced by psycho-
logical factors, such as “not trusting the knee” or “fear of
a near injury.”®” It is likely that athletes competing at
the highest levels of collegiate athletics will have greater
access to resources to address these factors and enhance
psychological readiness to return to sport, resulting in
a higher return-to-play rate than may be observed at lower
levels of athletics. Furthermore, athletes with strong
sports networks from which they obtain their identity
may be more likely to accept the risks associated with
returning to play.?° Additionally, those competing at the
collegiate level may be predisposed to higher levels of com-
mitment, willingness, and interest in returning to sport.
These characteristics have previously been observed to be
greater among those who ultimately return to sport after
ACL reconstruction.'® Finally, individual factors such as
having multiple years of eligibility remaining and having
an athletic scholarship may provide external motivation
for returning to sport. These factors may combine to result
in a higher than typical return-to-play rate among collegiate

soccer players, particularly those on scholarship with multi-
ple years of eligibility remaining.

The primary aim of this study was to determine the
return-to-play rate after ACL reconstruction surgery
among NCAA Southeastern Conference (SEC) female soc-
cer athletes. Additionally, we examined the effect of athlete
and surgical technique—related factors on return to play. It
was anticipated that in this specific population, the return-
to-play rate after ACL reconstruction would be within the
upper end of ranges reported in previously published
results and that it would be independent of graft type uti-
lized or surgical technique employed but would be influ-
enced by individual athlete characteristics and contextual
factors such as year in school or scholarship status.

METHODS
Participants

Team physicians and athletic training staff at the 14
NCAA SEC institutions participating in women’s soccer
in 2012 were contacted to provide data in regard to female
soccer athletes who had sustained an ACL injury over the
previous 8 years. They were asked to provide information
only for athletes who had completed eligibility or who
were no longer participating in soccer at the institution
where the athlete’s ACL surgery was performed. Before
study initiation, approval was received by the University
of Kentucky Institutional Review Board (IRB). Per IRB
regulations, any identifying information was removed
from data upon receipt.

Data Collection

A standardized letter requesting participation in the study
was sent via email to the women’s soccer athletic training
staff and head team physicians of SEC collegiate institu-
tions. Instructions were provided regarding the nature
and purpose of the study and that participation was
strictly voluntary. A standardized spreadsheet with stan-
dardized response choices was included with the letter
for the purpose of collecting athlete preinjury demographic
information, technical and surgical variables, and post-
injury return-to-play information. Athlete preinjury data
requested included age, date of injury, year of eligibility,
playing position, depth chart status, scholarship status,
date of injury, previous ACL reconstructions, and partici-
pation in an ACL injury prevention program (see the
Appendix, available online at http:/ajsm.sagepub.com/sup-
plemental). Technical and surgical data requested included
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date of surgery, ACL reconstruction technique, graft uti-
lized, femoral and tibial graft fixation used, and concomi-
tant surgical procedures performed.

Athlete postinjury data requested included ability to
return to play, date of clearance to practice, date of unre-
stricted return to play, playing position, depth chart sta-
tus, ability to play through eligibility, graduation status,
and ability to play at some level after collegiate career, if
known. Data were requested for any ACL injuries occur-
ring between 2005 and 2012 for which the involved player
was no longer an active member of the soccer team. Return
to play was defined as the ability to return to collegiate soc-
cer competition.

Statistical Analysis

All injury information from all participating institutions
was compiled into a single spreadsheet for analysis using
IBM SPSS Statistics (v 20; IBM Corp). Descriptive fre-
quencies or medians and ranges were calculated for docu-
mented variables. x? tests for independence were used to
compare the return-to-play rate by year in school, scholar-
ship status, depth chart status, procedure, graft type, graft
fixation, concomitant procedures, and previous ACL inju-
ries. An a priori a level was set as P < .05. For those var-
iables with more than 2 categories, post hoc z tests were
used to identify proportional differences between catego-
ries. To protect against multiple comparisons, z test results
were only considered if x? test results were significant.

RESULTS

All 14 SEC institutions chose to participate and provided ath-
lete data. No formal records were kept of who provided the
requested information, but responders included both athletic
trainers and team physicians. A total of 80 ACL injuries were
reported, with 79 ACL reconstructions performed and
return-to-play data available for 78 female soccer athletes.
The median age of injured athletes was 19.3 years (range,
17-22 years). A history of ACL reconstruction on either
knee was reported for 24 athletes. Overall, 85% (n = 66) of
athletes returned to play after undergoing ACL reconstruc-
tion, and 73% of athletes played through their remaining col-
legiate eligibility, while 75% returned to the same or a higher
position on the depth chart. Twenty-three athletes (32% of
the 71 athletes for whom these data were reported) were
reported to have continued soccer participation on some level
(recreational, semiprofessional, or professional) after college.
The median time for clearance to return to practice was
5.5 months (range, 3.8-12.7 months), and the median time
for clearance to return to unrestricted game play was
6.1 months (range, 3.9-33.2 months). The frequency of ACL
injuries and reconstructions decreased with increasing year
of eligibility, with 31 ACL injuries in the first year, 20 in
the second year, 19 in the third year, 9 in the fourth year,
and 1 in the fifth year.

Athlete preinjury characteristics and return-to-play
rates are summarized in Table 1. The return-to-play rate
varied significantly based on year of eligibility (P < .001).

TABLE 1
Preinjury Characteristics and Return-to-Play
Rates in Collegiate Female Soccer Players®

ACL Reconstructions Returned to

(n=178) n Play, n (%) P

Eligibility <.001
Year 1 30 28 (93)

Year 2 20 18 (90)
Year 3 18 16 (89)
Years 4 and 5 10 4 (40)°

Scholarship status <.001

Yes 67 61 (91)
Year 1 26 25 (96)
Year 2 18 18 (100)
Year 3 15 14 (93)
Years 4 and 5 8 4 (50)
No 11 5 (46)°
Year 1 4 3 (75)
Year 2 2 0 (0)
Year 3 3 2 (67)
Years 4 and 5 2 0 (0)

Depth chart status 11
Starter 38 34 (90)
Utility/utilized 20 18 (90)

Rarely played 20 14 (70)

Participation in a knee injury prevention program .09
No 36 27 (75)
Preseason/off-season only 18 17 (94)
Continuous 24 22 (92)

“Six of the year 4 and 5 players were injured in October or later
in the season, suggesting that they may not have had the opportu-
nity to return to collegiate soccer. All 6 of these players were
reported as having not returned to play. ACL, anterior cruciate
ligament.

bSignificantly different from other categories.

However, this significance may be influenced by the avail-
ability of the opportunity to return to play as 6 of the 10
injured athletes in years 4 and 5 were injured in October
or later in the season and may have exhausted all collegiate
eligibility. All 6 of these players were reported as having not
returned to play. A significant difference in the return-to-
play rate based on scholarship status was observed, with
scholarship athletes demonstrating a higher return-to-play
rate (P < .001). The return-to-play rate did not differ based
on player position, depth chart status, or utilization of
a knee injury prevention program. The mean time to return
to practice (5.6 = 1.5 vs 6.0 = 1.8 months, respectively; P =
.874) or games (6.5 = 1.2 vs 7.8 = 4.6 months, respectively;
P = .396) was not significantly different between those who
did and did not return to play. No surgical factors were
observed to have a significant effect on the return-to-play
rate. Surgical and technical factors with regard to return-
to-play rates are summarized in Table 2.

DISCUSSION

The purpose of this study was to describe the return-to-
play rate among high-level female soccer athletes and



TABLE 2
Surgical and Technical Characteristics and Return-to-Play
Rates in Collegiate Female Soccer Players®

ACL Reconstructions Returned to

(n=178) n Play, n (%) P

Previous ACL reconstruction® 499
Yes 22 17 (77)

No 55 48 (87)

Graft type .314¢

Autograft 66 58 (88)
Patellar tendon 52 47 (90)
Hamstring tendon 13 10 (77)
Quadriceps tendon 1 1 (100)
Allograft 8 6 (75)
Patellar tendon 1 1 (100)
Tibialis anterior tendon 2 2 (100)
Achilles tendon 3 3 (100)
Peroneal tendon 1 0 (0)
Hamstring tendon 1 0 (0)
Mixed hamstring autograft/allograft 2 1 (50)
Unknown 2 1 (50)

Femoral tunnel technique 725
Transtibial 35 30 (86)
Accessory anteromedial portal 19 15 (79)
Outside-in, 2-incision 13 11 (85)

Flip cutter 4 3 (75)
Unknown 7 7 (100)

Tibial fixation 7847
Cross pin 2 2 (100)
Interference screw (bioabsorbable) 46 37 (80)
Interference screw (metal) 4 2 (50)
Post/screw 11 9 (82)

Staple 3 2 (67)
Suspensory button (ie, Endobutton) 2 0 (0)
Unknown 10 8 (80)

Femoral fixation .053
Cross pin 6 5 (83)
Interference screw (bioabsorbable) 35 33 (94)
Interference screw (metal) 11 10 (91)
Post/screw 3 2 (67)
Suspensory button (ie, endobutton) 9 5 (56)
Unknown 14 12 (86)

Concomitant procedures .192°¢
Yes 54 48 (89)

Meniscal involvement 49 43 (88) 457°
No 22 17 (77)
Unknown 2 1 (50)

“ACL, anterior cruciate ligament.

®Not reported for 1 athlete.

“Comparison between autograft versus allograft.

4Comparison between interference screws versus other tibial
fixation techniques.

°Comparisons between concomitant procedure versus no con-
comitant procedure and meniscal involvement versus no meniscal
involvement.

identify what factors may influence return to play. Overall,
a high return-to-play rate was observed among SEC female
soccer players, with most able to return to the same depth
chart position or higher after an injury. After surgical
reconstruction, the majority of players were able to resume

soccer at around the 6-month time point. Return-to-play
rates were higher for players in their earlier years of eligi-
bility (years 1-3) as well as scholarship athletes. Among
this sample, return to play did not differ based on surgical
factors such as graft selection, femoral tunnel drilling
method, graft fixation, or concomitant knee procedures.
These findings suggest that pre-existing personal factors
regarding individual skill level and scholastic standing
may be stronger determinants of return to play than surgi-
cal or other physical factors.

While the 85% return-to-play rate observed in the pres-
ent investigation is consistent with other high-level soccer
and football data,'?2%3¢ this value is substantially higher
than much of what has been reported in the literature
for return to competitive sport. In a systematic review,
Ardern et al® examined postoperative return-to-sport out-
comes after ACL reconstruction for 5570 athletes from 48
studies with a mean follow-up of 41.5 months; this review
reported that 82% of athletes returned to some kind of
sport participation. However, among those athletes who
returned, only 63% returned to their preinjury level of par-
ticipation, and the overall rate of return to competitive
sport, specifically, was only 44%.° These numbers suggest
that in a general population, return-to-sport rates may be
much lower than those observed among high-level athletes
in which future income, scholarship status, and personal
identity may be closely linked to sport participation.

Surgical factors influencing return to play have previ-
ously been proposed.*'%?® Anteromedial portal femoral
tunnel drilling has previously demonstrated a higher
return-to-play rate than transtibial drilling for return to
soccer participation in male soccer players utilizing a patel-
lar tendon autograft at 2- to 5-year follow-up, with 54% of
those with anteromedial portal ACL reconstructions and
only 24% of those with transtibial reconstructions return-
ing to competitive soccer.? In the present series, there
was no difference in return-to-play rates between players
undergoing the transtibial technique (86%) or the acces-
sory anteromedial tunnel technique (79%), with both
groups demonstrating much higher return-to-play rates
than those previously reported. In the previous study, all
transtibial procedures were performed in 2004 or before,
while anteromedial procedures were performed between
2004 and 2006 because of concerns over anatomic align-
ment of the transtibial procedure.* Therefore, it is difficult
to separate the effect of changes in the surgical technique
from advances in surgeon experience and rehabilitation
practices. In the present study, there were no apparent
associations between year of reconstruction and tunnel
drilling technique. The differences in the return-to-play
rate observed between studies may be caused by differen-
ces in the level of the soccer athlete being included (“active
male soccer players” aged 16-35 years vs NCAA Division I
female soccer players).* Additionally, results regarding
effects of the surgical technique on return to play from
this study should be interpreted with caution. Given the
variety of surgical techniques used, there is limited statis-
tical power to identify return-to-play differences, and
therefore, these numbers should largely be considered sim-
ply descriptive and not definitive findings.



In the current series, no differences in return-to-play
rates were observed between the 2 most commonly used
grafts: patellar tendon autograft and hamstring autograft.
There was no statistically significant difference observed
between autografts or allografts as a whole. These findings
are consistent with those of other investigations, which
have failed to demonstrate an effect for graft choice on
return to play.’ Notably, a Cochrane review of randomized
and quasi-randomized controlled trials with a minimum
2-year follow-up has shown no difference in return to activ-
ity between a patellar tendon autograft and hamstring auto-
graft.?® In contrast, a recent report regarding return to play
among NCAA Division I football players observed a higher
return-to-play rate among athletes undergoing reconstruc-
tion with an autograft compared with those receiving an
allograft.'> Although there appears to be a similar trend
in this sample of Division I soccer players, the relatively
small sample of patients with allografts (n = 8) limits these
values from achieving statistical significance.

Differences in return-to-play rates were observed for
scholarship status. This result, suggesting that nonsurgi-
cal factors may largely influence return-to-play rates, is
similar to that observed for Division I football players
among whom differences in return to play were observed
based on year in school, scholarship status, and depth
chart status.!? These results demonstrate the important
role that psychosocial factors may play in an athlete choos-
ing to return to play. Numerous psychosocial factors, unre-
lated to physical impairment, have been identified as
contributing to the success or failure of an athlete return-
ing to sport. These factors may include changes in lifestyle,
occupational demands, loss of motivation or interest, per-
ception of self-efficacy, change in competition level, patient
age, individual talent, or fear of reinjury.51%13.15.16,23.26,35
In the present study, those athletes without a scholarship
or nearing or at the end of their collegiate careers were less
likely to return to sport. In these patients, internal and
external pressures and priorities, along with the environ-
mental factor of limited eligibility, may have been insuffi-
cient to overcome those psychosocial factors associated
with not returning to sport, regardless of their physical
outcomes after ACL reconstruction.

In the present study, whether year in school influences
return to play or simply the reporting of return-to-play
data is unclear. All 6 athletes who were reported to have
not returned to play after an ACL injury in year 4 or 5 of
eligibility underwent ACL reconstruction on November
13th or later, and none were reported to have utilized a red-
shirt for the injured season. This timing suggests that
these players may have postponed surgery until the con-
clusion of the soccer season and, as a result, may not
have been eligible to return to play at the collegiate level
(as evidenced by the fact that all were reported to have
played through their eligibility). In contrast, among the 4
athletes who were reported to have returned to play, 3
were reported to have utilized a redshirt. Furthermore,
while only 40% of year 4 or 5 players were reported to

IReferences 2, 3, 16, 17, 19, 22, 25, 28, 33, 37.

return to play based on data-reporting sheets, 60% were
reported to have participated in either recreational or
semiprofessional soccer after graduation. These results
suggest that even in this subsample of patients, return-
to-play rates for some level of soccer activity may remain
relatively high after ACL reconstruction.

The ability of soccer players to continue playing soccer
at an elite level long term after an ACL injury is not clear.
Among this sample, participation status after college was
reported for 71 players, of whom 23 (32%) were reported
to have continued playing soccer after college. With a
longer term follow-up of 7 years, an investigation of 97
Swedish league female soccer players with an ACL injury
showed that just 12% were still involved in competitive soc-
cer at a lower level. However, among this sample, only 50
underwent surgical reconstruction. Regardless of the treat-
ment strategy, none of the elite players continued at the
same level at 7-year follow-up.?! In another study of
strictly league-level female Swedish soccer players with
84 respondents, more than 50% were unable to return to
competitive soccer, and at 12 years, just 8% still partici-
pated in organized soccer.?* Again, a number of these ath-
letes underwent nonoperative treatment, with only 62% of
this group having undergone ACL reconstructive surgery
at a mean of 3 years after the injury.?* Long-term
return-to-play rates after ACL injuries are difficult to eval-
uate based on geographical differences in treatment strat-
egies, poor documentation of comparison groups, and
limited control of other confounding factors, such as
patient age, skill level, access to participation opportuni-
ties, and other life factors. Despite these challenges, it
appears that initial return-to-play rates may be high but
consistently decline with advancing time after surgery.
Future research should examine what, if any, surgical or
individual factors may place athletes at risk for early
retirement from physical activity, despite an initially suc-
cessful return to play.

Limitations

The strengths of the current study include that it investi-
gates return to play after ACL reconstruction in a large
homogeneous group of elite female soccer athletes over
the course of several seasons in one collegiate athletic con-
ference with all member institutions participating.
Although this is a large series investigating elite female
athletes undergoing ACL reconstruction, it is still a small
population with decreased statistical power for subanaly-
ses, particularly for the heterogeneous categories related
to the surgical procedure, and therefore, these findings
should only be considered descriptive and not definitive.
Other weaknesses include the lack of stratification of rea-
sons explaining the inability to return to play such as phys-
ical, scholastic, or psychological factors as well as the lack
of uniform criteria for return to play. A soccer-specific
return-to-sport definition has been suggested for Major
League Soccer.!* This consisted of return to play in a Major
League Soccer game after surgery, a definition consistent
with the one applied here. A comparison of functional eval-
uations and outcome instruments with the ability to return



to play, likewise absent in the present study, could poten-
tially be useful in identifying factors both protective and
detrimental for return to play and could be a focus of future
research. Additionally, the retrospective, cross-sectional
nature of this study does not allow for any assessment of
long-term ability to play at an elite level or the ability to
standardize factors such as postoperative evaluations,
rehabilitation protocols, or patient characteristics (body
mass index, fitness level, etc). We encourage these factors
to be considered in future prospective studies examining
return to play. Finally, because of an oversight in the
development of the data collection sheet, we failed to
have responders clarify which knee, involved or unin-
volved, had previously undergone ACL reconstruction.

CONCLUSION

High-level, collegiate female soccer players have a high ini-
tial return-to-play rate (85%) after ACL reconstruction. No
statistically significant differences in return-to-play rates
were observed based on surgical factors or concomitant
knee injuries. However, return-to-play rates did vary
based on scholastic variables pertinent to the athlete
such as year of eligibility and scholarship status. Further
investigation and identification of factors that can have
a significant effect on the ability to return to athletics at
the same level are important to improve care of the ACL-
injured athlete.
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