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Background: Little is known about career length after anterior cruciate ligament (ACL) reconstruction in Major League Soccer
(MLS), the top men’s professional soccer league in the United States. Further, it is unspecified whether athletes returning to soccer
after ACL reconstruction are at a higher risk for injuries, beyond new knee injuries.

Purpose: To examine career length and the incidence of lower extremity injuries in MLS athletes after ACL reconstruction in
comparison with age-matched controls.

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

Methods: Injuries and athletic exposures (AEs; games and training sessions) were recorded in the HealtheAthlete database,
the injury surveillance system of MLS. All athletes who had undergone ACL reconstruction and returned to MLS were identified and
age-matched with controls. Multivariate analyses of variance were used to compare career length and percentage of regular/
postseason games that athletes started, substituted, or did not play. Generalized linear model regressions were used to examine
the injury risk.

Results: Athletes in the ACL group had shorter careers (1.3 = 1.3 years) than those in the control group (2.5 + 1.3 years) (P < .01),
but while they were playing, athletes in the ACL group participated in a similar number of AEs as those in the control group (169.9 +
129.0 vs 171.6 + 124.9 AEs, respectively; P = .95). Athletes in the ACL group started fewer regular/postseason games (36.7% =+
34.3% vs 60.1% =+ 33.8%, respectively; P < .01) and did not play in more regular/postseason games (47.4% + 35.5% vs 31.0% *
34.4%, respectively; P = .03) compared with those in the control group. The ACL group was not at a significantly greater risk for
lower extremity injuries compared with the control group (relative risk, 0.87; 95% ClI, 0.55-1.37).

Conclusion: Although MLS athletes after ACL reconstruction are not at a greater risk for lower extremity injuries, this study suggests
that they are not utilized in regular/postseason games as frequently and that their careers in MLS are shorter than age-matched
controls. Further research is necessary to elucidate reasons for these athletes’ shortened MLS careers. This study supports the view
of return to sport not as a single time point but as a continuum from return to participation to return to play and return to performance.
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Anterior cruciate ligament (ACL) injuries are one of the
more common severe injuries that occur in soccer, with an
incidence of approximately 0.07 per 1000 hours, or 0.43
injuries per team per season.?* Returning to play and
career longevity after ACL reconstruction are of great con-
cern to professional athletes, as sport is their job and
income source. An athlete’s return to sport is also of great
concern to a club, as the athlete’s return affects the coach’s
staffing options, the team’s financial interests, and the win-
loss record.® The career length after ACL reconstruction in
men’s professional sports in the United States (US), such as
the National Basketball Association, National Hockey
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League, and National Football League, is approximately 3
to 5 years.>%911:16 A study of National Football League
offensive linemen found that athletes with a history of ACL
reconstruction were 2 times more likely to have a shorter
career than those with no history.*

Return to sport in European men’s professional soccer is
very high, with 97% of Union of European Football Associa-
tions (UEFA) Champions League athletes returning to
game play at their preinjury level of competition after ACL
reconstruction. However, only 65% of these athletes con-
tinue to play at that same level 3 years later.2* This trun-
cated career length seems startling; however, it is difficult
to interpret without reference to the mean career length in
Champions League soccer. Injury trends and return to
sport may also be different in American and European
men’s professional soccer. A study of Major League Soccer
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(MLS), the highest men’s professional soccer league in the
US, found that 77% were able to return to their preinjury
level of competition, with a mean career length after ACL
reconstruction of 4 + 3 years.'® Using publicly available
data, the study found no significant difference in MLS
career survival in the first 5 years after return to sport
between athletes after ACL reconstruction and healthy
controls.

In men’s professional soccer, a musculoskeletal injury
increases an athlete’s risk 3-fold for a new musculoskeletal
injury in the subsequent season.'® Hamstring, groin, and
knee injuries, in particular, increase the risk for an identi-
cal injury in the subsequent season by 2 to 3 times.' Ath-
letes after ACL reconstruction have been reported to be at 6
times higher risk for a second ACL injury (ipsilateral or
contralateral) compared with athletes having no history
of an ACL injury.'® In men’s soccer, a history of ACL injury,
reconstruction, and return to sport not only increases the
risk for a second ACL injury but may also increase the risk
for all new knee injuries, especially overuse knee injuries.??
Nonetheless, risks for other lower extremity injuries, out-
side the knee joint, upon return to sport after ACL recon-
struction have not been reported.

The purpose of this study was to examine career length
and the incidence of lower extremity injuries in athletes
returning to MLS after ACL reconstruction. There were 3
hypotheses in this study. First, we hypothesized that ath-
letes with a history of ACL reconstruction who returned to
play in MLS would have shorter careers and participate in
fewer games compared with age-matched control athletes
with no history of ACL injuries. Second, we hypothesized
that athletes after ACL reconstruction would have a higher
incidence of lower extremity, noncontact, muscle, thigh,
hamstring, knee, and overuse injuries compared with con-
trols. Third, we hypothesized that athletes after ACL recon-
struction would miss more days due to injury and
experience more severe injuries than controls.

METHODS

This was a matched-cohort study approved by the Univer-
sity of Delaware Institutional Review Board and the MLS
Medical Research Committee (M-MARC). Data were col-
lected prospectively by the certified athletic trainers of each
MLS team and entered into the HealtheAthlete database, a
database used by MLS for injury surveillance. Demo-
graphic, injury, and exposure data for all MLS athletes
from January 1, 2011, to March 8, 2016, were extracted
from the database. All athletes who sustained an ACL
injury were identified. Athletes were excluded if they had
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a partial ACL injury, concomitant grade III ligamentous
injury (such as a medial collateral ligament, lateral collat-
eral ligament, or posterior cruciate ligament injury), chon-
dral defect >1 cm?, or history of ACL injury before the study
period. Athletes who had an ACL injury and returned to
play but then sustained a second ACL injury were included.
For injury incidence calculations, the date of the athlete’s
second ACL injury was used as the end of his career to focus
the analysis only on the risk associated with primary ACL
injuries.

The ACL-reconstructed athletes were matched with
controls based on age. Age was chosen as a matching var-
iable because of the changes in injury incidence that occur
as a player gets older®!* and because age could serve as a
proxy for playing experience. Further, holding injury vari-
ables the same, theoretically, 2 athletes of the same age
should have a similar career length. As the HealtheAth-
lete database did not contain information on players
before 2011 or before their entrance into MLS, previous
playing experience was unknown. Control athletes were
identified through participation records in the
HealtheAthlete database. A control athlete was chosen
as a match by being closest in age to his respective ACL
group athlete and participating in a training session or
game on the same day that the ACL group athlete
returned to MLS training. This date, for both groups, was
referred to as the return-to-play date.

Career length was defined as the period between the
return-to-play date and the date on which the player left
or retired from MLS. This definition was established, as
there was no information in the HealtheAthlete database
on players once they left MLS. This definition leaves open
the possibility that players could still be playing profession-
ally somewhere after leaving MLS. However, few players
move to the top division of leagues in other countries when
they leave MLS'7; thus, this definition of career length cap-
tured a player’s ability to return to and maintain play at his
preinjury level of competition. Career length was measured
in years, athletic exposures (AEs; any game or training
session), number of games, and games—to—training sessions
ratio. Games included preseason, reserve team, regular-
season, and postseason games. The games—to—training
sessions ratio was used rather than the raw number of
training sessions to capture the amount of training that the
athlete was undergoing relative to the number of games
that he played. For example, a small games—to—training
sessions ratio would indicate that an athlete was training
quite a bit but not playing in games.

In addition to career length, a matched period was also
defined to capture the window of time after the athlete’s
return to sport when participation or subsequent injuries
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TABLE 1
Injury Definitions Used®

Term Definition

Lower extremity Any complaint related to the hip/groin, thigh,
injury knee, lower leg, ankle, or foot sustained by a
player during a soccer game or training
session and which caused the athlete to seek
medical attention
Time-loss injury An injury that caused an athlete to miss a
subsequent training session or game
Noncontact An injury that was not the result of a collision
injury with another player or object
Injury severity = The number of days away from soccer: minimal
(1-3 days), mild (4-7 days), moderate (8-28
days), or severe (>28 days)

“All injury definitions used in this article follow the Union of
European Football Associations (UEFA) consensus statement.!2

could be related to his ACL reconstruction. The matched
period extended from the return-to-play date for 2 years
or until the ACL group athlete left MLS, whichever
occurred first. The matched period was measured in AEs,
games, and games—to—training sessions ratio as well as the
percentage of regular/postseason games that the athlete
started, substituted, or did not play. The percentage of
regular/postseason games that each player started,
substituted, or did not play was calculated using both the
HealtheAthlete database and publicly available data (www
.mlssoccer.com). The MLS website provided information on
whether the athlete started, substituted, or did not play.
For each game that an athlete did not play, the HealtheAth-
lete database clarified if he did not play because he was
unavailable as a result of an injury or if he was available
for selection (ie, healthy/fit) but not chosen to start or sub-
stitute. The percentage of regular/postseason games
started was calculated by dividing the number of regular/
postseason games that the athlete started by the total num-
ber of regular/postseason games in the matched period that
the athlete was available for selection. A similar calculation
was performed for the percentage of regular/postseason
games substituted or not played.

We used the UEFA consensus statement’s injury defini-
tions (Table 1).2 The injury incidence of each group during
the matched period was calculated by dividing the total
number of injuries by the number of AEs and then multi-
plying by 1000 AEs. The total number of days missed due to
injury by each player was calculated, and each athlete’s
injuries were categorized by severity.

All statistical analyses were performed in SPSS version
24 (IBM). Demographics were compared between the ACL
and control groups using ¢ tests, and multivariate analyses
of variance were used to determine if there were differences
between the groups in career length. All athletes, including
those still playing in MLS, were included in the analysis.
The career length for those athletes still playing in MLS
was calculated using the last day of the study as the last
day of their career. Multivariate analyses of variance were
used to determine if there were differences between the
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groups in AEs, games, and games—to—training sessions
ratio in the matched period as well as if there were differ-
ences between the groups in the percentage of games
started, substituted, or not played.

An athlete’s potential MLS career was defined as the
time from the athlete’s return-to-sport date to the end of
the study period (March 8, 2016). As a means of examining
survival, the percentage of an athlete’s potential MLS
career that he played was calculated by dividing the ath-
lete’s MLS career length by his time in the study. For exam-
ple, if an athlete played from his return-to-sport date to the
end of the study, he would have played 100% of his potential
MLS career. If an athlete played for 6 months but there was
a year between his return-to-sport date and the end of the
study, the athlete would have played 50% of his potential
MLS career. A chi-square test was used to determine if
there was a difference between the 2 groups in the number
of athletes who played 100% of their potential MLS careers.

Generalized linear model regressions with Tweedie dis-
tributions and logit link functions were used to calculate
the relative risk and 95% CI for lower extremity, time-loss
lower extremity, noncontact, muscle, thigh, hamstring, knee,
and overuse injuries. Similar regression models were also
used to determine the relative risk for each category of injury
severity (minimal, mild, moderate, severe). The control group
was used as the reference in all models. Analysis of variance
was used to determine if there were differences between the
groups in the number of days missed due to injury.

Cohen d effect sizes were calculated and classified as
small (d = 0.20), medium (d = 0.50), and large (d = 0.80).”
Power calculations were performed a priori using prelim-
inary data and G¥*Power software version 3.1.0 (Universi-
tat Disseldorf). The control group had a preliminary
incidence of knee injuries of 0.9 per 1000 AEs; using a
generalized linear model with Tweedie distributions and
logit link functions, with P = .05 and power of 0.80, it was
determined that a relative risk of 1.1 could be detected
with a total sample size of 40.

RESULTS

We identified 64 athletes who sustained 66 ACL injuries
(Figure 1 and Table 2). Three athletes were excluded
because of concomitant lateral collateral ligament avul-
sions, 1 because the injury was a partial ACL rupture, 2
because they had a history of ACL injuries before the study
period (information detailed in the HealtheAthlete data-
base), and 4 because they were still undergoing rehabilita-
tion at the end of the study period (Figure 1). This left 54
athletes (all of whom had undergone ACL reconstruction),
40 of whom returned to MLS (74%) and were included in the
analysis (Table 2). Two athletes returned to play but sus-
tained graft ruptures (1 bone—patellar tendon-bone [BPTB]
autograft, 1 BPTB allograft). Both athletes returned to
MLS after undergoing ACL revision (one for 4 months and
the other for 1 season and was still playing at the end of the
study period).

Of the 40 athletes in each group, 12 athletes in the ACL
group and all 40 athletes in the control group were still
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66 ACL injuries in 64 athletes identified |

Reasons for exclusion:
« 1 athlete had a partial
ACL injury

> « 3 athletes had multi-
ligament injuries

- 2 athletes with a history
of ACL injury

« 4 athletes still in
rehabilitation after ACL
reconstruction at end of
study period

54 players with primary
ACL injuries and the
potential to return to play

14 athletes did not return

> to MLS

40 age-matched controls
(Control Group)

40 athletes (ACL group)
return to play

> 2 ACL group athletes

sustain graft ruptures
(still included in analysis)

Analysis

Figure 1. Flow diagram showing the inclusion and exclusion of athletes in the study.

TABLE 2
Anthropometrics and Demographics
of the ACL and Control Groups®

ACL Group Control Group

(n = 40) (n = 40) P Value
Height, m 1.83 + 0.06 1.80 + 0.07 .06
Weight, kg 79.2+8.3 77.4+9.7 .38
Age at beginning of MLLS 24.1 +4.3 249+ 3.8 42
career, y
Age at date of return to 26.8+4.1 26.7 +£3.8 .85
play, y
Graft type, n
BPTB autograft 25 — —
BPTB allograft 6 — —
Hamstring autograft 6 — —
Graft type information 3 — —
missing

“Values are expressed as mean + SD unless otherwise specified.
ACL, anterior cruciate ligament; BPTB, bone—patellar tendon—
bone; MLS, Major League Soccer.

playing in MLS at the end of the study period. There was a
significant difference between the groups in MLS career
length (Table 3) when measured in years (P < .01,
d = 0.94), AEs (P < .01, d = 0.97), and games (P < .01,
d = 0.79). However, there was no difference in the
games—to—training sessions ratio (P = .54, d = 0.14). There
were no differences between the groups in AEs (P = .95,
d = 0.00), games (P = .44, d = 0.18), or games—to—training

sessions ratio (P = .87, d = 0.00) during the matched period
(Table 3).

Four athletes in the ACL group returned to training and
participated in reserve team and/or preseason matches but
did not return to regular/postseason games. As a result,
these athletes in the ACL group and their matched athletes
in the control group were not included in the analysis of the
percentage of regular/postseason games started, substituted,
or not played. Athletes in the ACL group had a significantly
lower percentage of regular/postseason games started
compared with athletes in the control group (36.7% + 34.3%
vs 60.1% + 33.8%, respectively; P < .01, d = 0.76) and a
significantly higher percentage of regular/postseason games
that they did not play (47.4% + 35.5% vs 31.0% + 34.4%,
respectively; P = .03, d = 0.54) (Figure 2). There were signif-
icantly more athletes in the control group (40/40) who played
100% of their potential MLS careers (ie, athletes who played
the entire duration of time from their return-to-sport date to
the end of the study) compared with those in the ACL group
(12/40; P < .01) (Figure 3).

In the matched period, the ACL group had 114 lower
extremity injuries in 6798 AEs (lower extremity injury inci-
dence rate of 16.8/1000 AEs). The control group had 132
lower extremity injuries in 6868 AEs (lower extremity
injury incidence rate of 19.2/1000 AEs). Table 4 details the
number of injuries, incidence rate, and relative risk for
each category of injury studied. The ACL group had a rel-
ative risk of 1.88 (95% CI, 0.59-5.94; P = .28) for noncontact
lower extremity injuries, a relative risk of 0.36 (95% CI,
0.10-1.22; P = .10) for hamstring injuries, and a relative
risk of 0.45 (95% CI, 0.13-1.56; P = .21) for thigh injuries
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TABLE 3
Differences Between Groups According to MLS Career Length and Matched Period Exposures®

ACL Group (n = 40) Control Group (n = 40) P Value Effect Size (d)

Career length

Years 1.3+1.3 25+1.3 <.01 0.94

Athletic exposures 209.0 £ 199.7 421.4 + 255.5 <.01 0.97

Games 49.2+51.8 92.2 £ 58.5 <.01 0.79

Games—to—training sessions ratio 0.30 £ 0.2 0.27+0.1 .54 0.14
Matched period

Athletic exposures 169.9 £ 129.0 171.6 £ 1249 .95 0.00

Games 36.8 £ 28.7 42,4 +34.7 44 0.18

Games—to—training sessions ratio 0.31£0.22 0.30 £ 0.12 .87 0.00

“Values are expressed as mean + SD unless otherwise specified. Games include preseason, regular-season, reserve team, and postseason

games. ACL, anterior cruciate ligament; MLS, Major League Soccer.

ACL Group (n = 36) Control Group (n = 36)

> 9

= Started © Substituted = Unused = Started Substituted = Unused

Figure 2. Pie charts representing the mean percentage of
regular/postseason games started, substituted, or not played
for each group.

40
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Figure 3. Number of athletes stratified by percentage of their
potential Major League Soccer (MLS) careers (N = 80).

compared with the control group (Table 4). Regarding knee
injuries, the ACL group had a relative risk of 3.07 (95% CI,
0.67-14.12; P = .15) compared with the control group.

There was no significant difference between the groups
in the mean number of days missed due to injury (P = .27,
d = 0.26), with the ACL group missing, on average, 39.8 £
55.1 days and the control group missing 26.5 = 61.2 days.
The ACL group had a relative risk of 1.89 for severe injuries
(95% CI, 0.76-4.69; P = .17) (Table 5).

DISCUSSION

In this study, 74% of athletes returned to MLS after pri-
mary ACL reconstruction. Athletes who returned to play
had significantly shorter MLS careers than their counter-
parts with no history of ACL injuries by approximately half.
Although the first hypothesis was supported with regard to
career length, there were interesting findings with regard
to game play. During the matched period (the 2 years after
return to play or until the athlete in the ACL group left
MLS, whichever occurred first), there were no differences
in AEs or games played (games included all preseason,
reserve team, regular-season, and postseason games), indi-
cating that athletes were participating to the same extent.
However, athletes in the ACL group started significantly
fewer regular/postseason games and did not play in signif-
icantly more regular/postseason games than athletes in the
control group. The findings of the second hypothesis
regarding the injury incidence were mixed. There were no
differences between the groups in the risk of lower extrem-
ity injuries, but within specific categories, there were
trends for increased (noncontact, knee injuries) and
decreased (hamstring, thigh injuries) risks for the ACL
group. For the third hypothesis regarding injury severity,
we found no difference in the number of days missed due to
injury, but the ACL group may have sustained more severe
injuries compared with the control group. The results of
this study indicate that ACL reconstruction may have a
major impact on the performance and careers of MLS ath-
letes. Such performance and career effects suggest that fur-
ther improvements in surgical technique, rehabilitation,
and/or psychological support are needed for MLS players
who sustain ACL injuries.

In 2016, Waldén et al?* reported that after ACL recon-
struction, 100% of athletes playing for UEFA Champions
League teams returned to training, and 97% returned to
game play at their preinjury level of competition. This
study found that return to MLS was lower than UEFA,
with only 74% of players returning to MLS training and
69% returning to game play. However, the findings of this
study are similar to the rate previously reported in MLS of
77%.'° More work examining the reasons why there are
differences in return-to-sport rates between the leagues in
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TABLE 4
Number, Incidence Rate, and Relative Risk of Injuries During the Matched Period for the ACL and Control Groups®

Raw No. of Injuries (Rate per 1000 AEs)

ACL Group Control Group Relative Risk (95% CI) P Value
Lower extremity injuries 114 (16.77) 132 (19.23) 0.87 (0.55-1.40) .57
Time-loss lower extremity injuries 62 (9.12) 55 (8.01) 1.02 (0.51-2.07) .95
Noncontact lower extremity injuries 28 (4.12) 14 (2.04) 1.88 (0.59-5.94) .28
Muscle/tendon injuries 30 (4.41) 34 (4.95) 0.60 (0.23-1.57) .30
Thigh injuries 22 (3.23) 26 (3.79) 0.45 (0.13-1.56) 21
Hamstring injuries 8(1.17) 18 (2.62) 0.36 (0.10-1.22) .10
Knee injuries 17 (2.50) 10 (1.46) 3.07 (0.67-14.12) .15
Overuse injuries 5(0.74) 6 (0.87) 0.57 (0.11-2.91) .50
“ACL, anterior cruciate ligament; AE, athletic exposure.
TABLE 5

Number of Time-Loss Injuries According to Injury Severity and Relative Risk for the ACL and Control Groups®

No. of Time-Loss Injuries

ACL Group Control Group Relative Risk (95% CI) P Value
Minimal (1-3 days) 7 9 0.78 (0.26-2.35) .66
Mild (4-7 days) 14 12 1.17 (0.53-2.55) .70
Moderate (8-28 days) 29 24 1.32 (0.63-2.15) .64
Severe (>28 days) 17 9 1.89 (0.76-4.69) 17

“ACL, anterior cruciate ligament.

Europe and the US is needed. We hypothesize that one
major factor could be club resources, as there are differ-
ences in both the financial and staffing resources between
the many European and US teams.?2? Other reasons could
include financial pressure from salaries and contracts,
team obligations, or differences in the level of play between
leagues.?22

The striking finding of this study was that athletes in the
ACL group had careers only half as long as those in the
control group. Only 5 of the 40 athletes in the ACL group
(12.5%) played in MLS for longer than 3 years after their
ACL reconstruction. As these athletes after ACL recon-
struction did not seem to be at a higher risk of injuries,
their shorter MLS careers may be a result of other factors
such as player performance, as indicated by the regular/
postseason playing data. Waldén et a1 also found that not
all athletes after ACL reconstruction continued to play at
their preinjury levels of competition; however, they found
that a much larger percentage maintained the preinjury
level. Sixty-five percent of UEFA Champions League ath-
letes after ACL reconstruction were still playing at their
preinjury levels of competition 3 years later.2* Waldén
et al did not comment on the reasons for players’ not
remaining at their preinjury levels. Perhaps the preinjury
level factors in, but further investigation into why so few
MLS players are able to continue at their preinjury levels of
competition is needed.

The career length results of this study are also in con-
trast to those of Erickson et al,'® who found that the mean
MLS career length after ACL reconstruction was 4.0 + 2.8

years and that approximately 52% were still playing after
3 years. Different data sources as well as study dates may
underlie some of the contrasting results. The decision in
this study to include athletes who were still active in MLS
influenced the findings of this study. Yet, if the results of
this study had been held until all of these players had con-
cluded their MLS careers, the control group’s mean career
length would have been even longer than 2.5 + 1.3 years
and the contrast to the ACL group’s mean career length
(1.3 £ 1.3 years) even greater. Further, this analysis only
included athletes who returned to MLS. If athletes who had
not returned were also included, the career length statistics
for the ACL group would look even more disparate.
Although the athletes in the ACL group had shorter
careers, they participated in a similar number of AEs while
they were playing. There were no significant differences
between the groups in the number of AEs or games (games
included preseason, reserve team, regular season, and
postseason). Nor was there a difference in the games—to—
training sessions ratio during the matched period, indicat-
ing that athletes were training a similar amount relative to
the number of games that they were playing in. Viewing
these results from the perspective of return to sport not as
one specific time point but rather as a continuum,® the sim-
ilarities between the groups in AEs seem to indicate that
after ACL reconstruction, athletes returned to participa-
tion and returned to play. However, the differences
between the groups in the percentage of regular/postseason
games started and the percentage not played may indicate
that the athletes in the ACL group did not make a full
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return to performance.! Even though athletes in the ACL
group played a similar number of games (when including
preseason and reserve team games), they started signifi-
cantly fewer and did not play in significantly more regu-
lar/postseason games than those in the control group. An
athlete’s not playing in a game means that he was avail-
able (cleared medically and fit to play) and selected to the
game-day roster but did not start the game or was
substituted onto the field. A professional athlete being
unused frequently, especially in important games such
as during the postseason, may have negative impacts on
his leverage during contract negotiations, potentially
leading to a premature ending of his MLS career.
Although it requires additional attention and collabora-
tion between the medical, strength and conditioning, and
coaching staff to continue to focus on and support an ath-
lete even once he has returned to play, the results of this
study suggest a greater need for return-to-performance
training.

With regard to the risk for lower extremity injuries, a
positive finding for MLS athletes after ACL reconstruction
was a potentially lower risk for hamstring and thigh
injuries compared with those in the control group. Defi-
cits in quadriceps and hamstring muscle strength,
dependent on graft type, have been observed after ACL
reconstruction.?® Furthermore, quadriceps strength
asymmetries after ACL reconstruction have negative
functional and biomechanical repercussions.?®?! As a
result, quadriceps and hamstring strengthening is a pri-
mary focus of many ACL reconstruction rehabilitation
protocols. It is possible that the decreased risk for thigh
and hamstring injuries seen in the ACL group could be a
result of this focused training and effort. Further studies
are needed to examine if there is a direct link between
quadriceps and hamstring exercises performed during
ACL reconstruction rehabilitation and decreased thigh
and hamstring injury rates upon return to sport; how-
ever, this study seems to support the view that contin-
ued focus on these 2 muscle groups during rehabilitation
may positively affect the quadriceps and hamstring risk
upon returning to the field.

This study found that athletes in the ACL group were at
1.9 times higher risk for severe injuries (injuries causing an
absence of >28 days), 1.9 times higher risk for noncontact
injuries, and 3.1 times higher risk for a new knee injury.
Although these relative risks were not statistically signifi-
cant, all indicate that these athletes may require more sec-
ondary-injury prevention efforts. A higher risk for a new
knee injury is not surprising, given the known high risk for
second ACL injuries.'®® In a Swedish cohort of men’s pro-
fessional soccer players, athletes after ACL reconstruction
were at 7.9 times higher risk for a new knee injury.?® Dif-
ferences in the risk between the 2 studies may be because of
the time period examined after ACL reconstruction. How-
ever, these findings indicate a need for further study into
the types of noncontact and severe injuries that athletes in
the ACL group sustained and how to prevent them. Where
the career length results of this study indicate a need to
support athletes even after their return to play with
regards to performance, these injury incidence results
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indicate these athletes may also need continued attention
with regard to prevention.

This study is not without limitations. As the Healthe-
Athlete database did not contain information on athletes’
playing experience before joining MLS or before 2011, it
was not possible to match athletes based on playing expe-
rience, only age. Athletes come to MLS from all over the
world, making it very difficult to reliably ascertain infor-
mation on each of them. Further, although the HealtheAth-
lete database included a history of ACL injuries, it
contained limited surgical and imaging information. A
study of National Football League athletes found that the
presence of concomitant meniscal lesions affected career
length after an ACL injury.? Although imaging and/or oper-
ative reports were available on some athletes, they were not
available on others, preventing this study from analyzing
such variables. Future studies are needed to examine the
implications of meniscal lesions on career length after ACL
reconstruction in MLS.

This study chose to define career length as the time from
the return-to-sport date until the athlete left MLS or
retired. The definition was created because we wanted to
focus on athletes’ ability to return to and maintain a career
at their preinjury level of competition. Within this defini-
tion, an athlete could leave MLS but still be playing profes-
sional soccer. Few players leave MLS to play in the top
division of leagues in other countries; thus, this definition
assumes that upon leaving MLS, players would be depart-
ing their preinjury level of competition. We acknowledge
the limits to this assumption but believe that the findings
of this study still herald attention, even if 1 or 2 additional
players continue to play at their preinjury level of compe-
tition. Further, as this definition of career length focused on
only the athletes who returned to MLS, if athletes who had
not returned were included in career length calculations
(ie, a career length of 0 years), the resulting career length
after ACL reconstruction would be even more dire.

A strength of this study is that it was able to capture
every ACL injury within a professional men’s soccer league.
Although this is only one league, and the results indicate
that there may be differences when comparing men’s pro-
fessional soccer leagues around the world, this study is the
first to examine the lower extremity injury risk after ACL
reconstruction beyond just the knee joint. Future studies
with larger populations, such as that of the UEFA Cham-
pions League, with 78 teams,?* could allow for a more thor-
ough examination of risk as well as the influence of
previous lower extremity injuries and playing experience.

CONCLUSION

In this study, athletes who returned to play after ACL
reconstruction had significantly shorter MLS careers, by
approximately half, compared with age-matched healthy
peers. Despite the fact that the ACL group and control
group had similar AEs, athletes in the ACL group started
in a smaller percentage and did not play in a larger per-
centage of regular/postseason games compared with their
healthy peers. Athletes in the ACL group seemed to have a
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lower risk for hamstring and thigh injuries compared with
those in the control group but may have had a higher risk
for noncontact, knee, and more severe injuries. These
results highlight the importance of viewing return to sport
as a continuum and continuing to focus on athletes’ needs
even upon return to play to maximize their potential to
return and maintain their preinjury level of performance.
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