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\WWhen Is It Safe to Return to Sport
After ACL Reconstruction?

Reviewing the Criteria

Yonatan Kaplan, PT, PhD,*" and Erik Witvrouw, PT, PhD*

Context: There is an ever-increasing trend toward sports, fitness, and recreation activities, so the incidence of anterior
cruciate ligament sports injuries has increased. Perhaps the greatest challenge for sports clinicians is to return the injured
athlete back to his/her original sport at an even greater level of functional ability than preinjury. For this, rigorous and well-

researched criteria are needed.

Evidence Acquisition: Using medical subject headings and free-text words, an electronic search was conducted up
to October 2018. Subject-specific search was based on the terms return to play and return to sport in combination with
guidelines, criteria, and anterior cruciate ligament reconstruction.

Study Design: Descriptive review.

Level of Evidence: Level 2.

Results: Five principal criteria were found, including psychological factors, performance/functional tests, strength tests,

time, and modifiable and nonmodifiable risk factors.

Conclusion: The psychological readiness of the player is a major factor in successful safe return to sport (SRTS) decision
making. Although strength, performance, and functional tests presently form the mainstay of SRTS criteria, there exists very
little scientific evidence for their validity. More protection should be provided to athletes with known risk factors. Movement
quality is important, if not more important than the quantifiable measures. As a result of the significantly high rerupture rate
in young individuals, delayed SRTS should be considered preferably beyond 9 months postsurgery.

Keywords: ACL reconstruction; return to sport criteria; clinical decision making

he 2016 physical activity participation report,* which

tracked sports, fitness, and recreation participation in the

United States, revealed an increasing trend in the casual
sports activity population, rising from 8.4% in 2010 to 12.8% in
2015. This represents a 52% increase over this 5-year period. As
sports participation increases, so does the number of sports injuries.

Anterior cruciate ligament (ACL) injuries are frequent in sports,

particularly in female athletes,” and the injury rates continue to
rise in men’s and women'’s soccer. Every year, about 3% of
amateur athletes injure their ACL.* For elite athletes, this
percentage is as high as 15%.* Controlling for exposures, there
were statistically significant increases in the average annual
number of ACL injuries for men’s and women’s basketball, ice
hockey, field hockey, football, and volleyball for the 2004-2005

through 2012-2013 playing seasons.”> Women continue to sustain
ACL injuries at higher rates than men in the comparable sports
of soccer, basketball, and lacrosse.*** Many of these athletes
undergo ACL reconstruction. In the United States, for example,
approximately 250,000 ACL reconstructions (ACLRs) are
performed annually.""*

This increase in sports activity has heightened the awareness of
safe return to sport (SRTS), culminating in the first World Return to
Sport Congress in Sports Physical Therapy in Bern, Switzerland, in
2015. Seventeen expert clinicians participated with an audience of
over 800 clinicians from 65 countries. As a result of this meeting, a
new consensus statement on return to play (RTP) or “return to
sport” (RTS) was published.” Included was a discussion on the
definition of RTS and the proposition of a framework that
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incorporates the Strategic Assessment of Risk and Risk Tolerance
(StARRT) step model (http://bjsm.bmj.com) as well as the
biopsychosocial model with appropriate load management.

Successful SRTS may be defined as the ability to play a
competitive match at the preinjury level.”” Although the optimal
return to competition for most athletes requires the absence of
functional limitations, some athletes continue to participate in
functionally challenging activities, and even compete at a high
level, despite major functional complaints.” There are several
studies that have identified RTS criteria post-ACLR. "%
While there are several guidelines, there is limited evidence for
parameters that influence or predict the final result of ACLR
rehabilitation and RTP."

In a recent study,” patients performed a standardized test
battery at 2 time periods after ACL reconstruction. Eighty-four
percent (n = 79) were not ready to return to either recreational
sports or competitive sports at 5.7 months. At 8 months, only 1 of
the 95 patients was ready to return to competitive sports and 28
(30%) to recreational sports. Competing with inadequate
preparation may increase the risk of secondary injury.47 Those
who return to level 1 sports (pivot and contact sports) have a 4.08
times higher risk of knee reinjury than those who do not return to
sporting activities.'” ACL rerupture may result in accelerated
deterioration of knee function and progression of osteoarthritis.**

Post-ACLR rehabilitation should be a graded progression and
should include interventions besides sports-specific training.
This is imperative in the decision-making process. The RTS
process will involve a prolonged time period and should
involve careful observation. Blanchard and Glasgow," for
example, have provided an exercise progression model during
this process, commencing with hopping and progressing to
forward motion activities, including hurdles and perturbation.

ACL rerupture rate has remained between 4.5% and 11%, but
may be significantly higher, even up to 50% within the first
postoperative year.”’ This, despite the fact that current
rehabilitation programs after ACLR are more aggressive than those
utilized in the 1980s, emphasizing immediate weightbearing, range
of motion, progressive muscular strengthening, proprioception,
dynamic stability, and neuromuscular control drills.”"”

Although the incidence of reinjury is not as high as that of
ankle sprains, for example, the severity of the reinjury creates a
serious problem for the returning athlete.* The rate of
revision surgery has increased more than primary repairs.
Among female participants undergoing reconstruction with
autograft hamstring, a contralateral harvest predicted a more
than 3 times higher 5-year risk of contralateral ACL
reconstruction.” It remains unclear whether this is a result of
insufficient rehabilitation, RTS criteria, or simply the fact that
athletes return too soon, therefore exposing themselves to a
possible 50% reinjury rate within the first postoperative year.”
The athlete should only return back to sport safely, with the risk
of reinjury approximating the risk for primary injury. However,
in most cases, the athlete’s preinjury status is unknown.

Although this subject is broad, the aim is to provide highlights
of the current researched criteria regarding SRTS after ACLR.
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METHOD
Search Strategy

A computerized, bibliographic database search within the medical
and rehabilitation literature was carried out. The following
databases were searched from their inception to May 2018:
Cochrane Central Register of Controlled Trials (CENTRAL),
MEDLINE, EMBase, CINAHL, and the Musculoskeletal Injuries
Group’s specialized register. Subject-specific search was based

on the terms return to play and return to sport in combination
with guidelines, criteria, and anterior cruciate ligament
reconstruction. The search was restricted to studies including
humans only and those published in English. The reference list of
relevant articles was also reviewed to find additional publications
not identified in the formal search strategy.

RESULTS

The results of the literature search are summarized in the flow
diagram (Figure 1). The search led to 397 articles. Of these, 222
were related to ACL RTS criteria and guidelines. One hundred
two articles were excluded as they were of poor research
quality (level 4, 5, or foundational evidence) or they were not
directly related to the topic. Once the 37 duplicates were
removed, a total of 83 potential articles remained.

The results of the search revealed 5 main RTS criteria, all of
which are purposely depicted as being interrelated (Figure 2).

DISCUSSION
Psychological Factors

Over the past few years, patient psychology has become a
dominant issue relating to SRTS research. Psychological readiness
of the player and kinesiophobia as identified in RTS and the
whole rehabilitation process has recently received greater
attention and is known to be associated with poorer outcomes.

In fact, several studies showed that when athletes were asked
about returning to their previous sporting activity, a high
percentage expressed fear of new injury, repeated injury, and
lack of trust in the knee.® Indeed, in a study of RTS after ACL
rupture, the main reasons patients did not RTS were not trusting
the knee (28%), fear of a new injury (24%), and poor knee
function (22%).” Psychological readiness for RTS was the factor
most strongly associated with returning to the preinjury activity.
Athletes who were more psychologically ready to RTP were
more likely to return to their preinjury level, RTP faster, and
perceive superior performance on RTP’ Psychological
interventions during postoperative rehabilitation were capable
of improving the rate of RTP A high self-efficacy, a high
internal locus of control, and a low level of fear were also
associated with a higher chance of RTP."

In a recent study, female patients had a more negative outlook
and therefore potentially benefited more from interventions
designed to facilitate a smooth transition back to sport.” Physical
and psychological readiness to return to sport were seen typically
as not necessarily coinciding.6 In patients with elevated
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Figure 1. Flowchart showing the anterior cruciate ligament (ACL) return to sport (RTS) literature search.

kinesiophobia, cognitive training may be needed before initiating
movement retraining or other exercises to improve landing
mechanics. Additional prospective studies are needed to assess if
these relationships improve over time and determine the optimal
time to intervene to reduce subsequent injury risk.””

Performance and Functional Tests

Most emphasis regarding RTP has traditionally been placed on
the hop tests, which have become the mainstay of performance
tests prior to returning the athlete to sport.”” Over the past few
years, variations of classical hop tests have been added: the drop
jump test, side hop test, and vertical hop test."*"” The literature
typically describes clinical assessments conducted in an
organized and comprehensive manner at various periods during
the rehabilitation process. This includes the battery of hop tests
at 6, 8, and 10 months postoperatively.*'®"” Although sparse
evidence supports performance or functional tests,” a battery of
tests at discharge is a good tool for evaluating SRTS in ACLR
patients.” Athletes who did not meet the discharge criteria
before returning to professional sport had a 4 times greater risk
of sustaining an ACL graft rupture compared with those who met
all 6 RTS criteria.” Only 5.6% of patients who successfully

passed RTS criteria before returning to level 1 sports suffered
reinjuries compared with 37.5% who did not."”

More recently, attention has been placed not only on the
ability of the injured athlete to perform these tests successfully
but also on impairment-based measures and the quality of
movement while performing these tests.”* Laboratory-based
3-dimensional (3D) motion capture systems are helpful in the
evaluation of biomechanical risk factors.'® Functional tasks can
accurately determine multiplanar and dimensional kinematics,
including rotational forces across joints. However, 3D motion
capture systems have limited application in the clinical setting.”
Electromagnetic sensors do not always relate well to the
performance of functional tasks and are difficult to incorporate
into preseason sc1reenings.26'36 Although movement quality may
affect the ACL (re)injury rate, there is a lack of focus on the
evaluation and training of the quality of movement as a
measurement of neuromuscular recovery.”” Qualitative scoring
systems such as the Jump Landing System® and Landing Error
Scoring System® % have been developed, but it is still unclear
how quality of movement plays a role in the occurrence of ACL
reinjuries."*”*% There should be a gradual increase in
sports-specific training without pain, effusion, or fear of reinjury.
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Figure 2. Categories related to return to play (RTP).

The restoration of impaired flexion-adduction moments may
take more than 5 years, and it may take more than a year for
normal gait patterns to be restored.”

The Limb Symmetry Index (LSD) has been widely utilized as a
measurement of the readiness to RTS. Clinically accepted LSI
values are usually >90%." This >90% rule is highly questionable
because performance tests may be neither demanding nor
sensitive enough to accurately identify differences between the
injured and noninjured sides.”

The accepted criteria regarding muscle strength measurements
include >90% strength results as opposed to the nonoperative side."
Whether these values are enough to return the player to sport safely
is unknown. Unfortunately, hamstring and quadriceps weakness
continues up to 2 years and beyond surgery."” It has therefore been
suggested that muscle strength tests be conducted both
preoperatively as well as 6, 8, and 10 months postoperatively.
may in fact not be individual muscle strength that is a factor as much
as a decreased hamstring to quadriceps ratio.”

14,19 It

Time

The ACL reinjury rate was significantly reduced by 51% for each
month RTS was delayed until 9 months after surgery, after
which no further risk reduction was observed."” Using this
simple rule, it is possible to reduce the risk of second injury by
84%. This new information provides clear evidence that the RTS
decision after ACLR should preferably be delayed from the
current 4- to 6-month period, to at least 9 months postsurgery."”
Interestingly, when magnetic resonance imaging studies are
examined, a high percentage of players still exhibit observable
abnormalities after muscle injury.®® If the RTS decision is
delayed after certain soft tissue injuries and these muscle
abnormalities do not exist, the risk of further injury is reduced.*

Nonmodifiable and Modifiable Risk Factors

Although numerous risk factors may be modifiable, many are not.
Those that are not may include a previous ipsilateral ACLR tear,
age, and ethnicity.” All these elements should be taken into
account when returning the injured athlete to sport. In some
cases, added protection should be considered, for example adding
rehabilitation time before returning the adolescent player to
sport.”® What is of most concern is the evidence of increasing
incidence of ACLR in younger patients.”>** This is a growing
public health burden and has potential ramifications for long-term
health outcomes. Although 96% of young athletes are able to RTS
at the same skill level after ACLR, these individuals face a
significantly increased risk of revision ACL surgery.” Those aged
younger than 20 years have a 6.3 times risk increase of rerupture
as opposed to those older than 20 years, and as many as 35% of
these younger patients have a second injury.45 Combined data
indicate that nearly 1 in 4 young athletic patients who sustain an
ACL injury and return to high-risk sport will go on to sustain
another ACL injury at some point in their career, and they will
likely sustain it early in the RTP period?s’46

CONCLUSION

The greatest challenge for sports clinicians is how to return the
athlete back to his/her original sport at an even greater level of
functional ability, thereby significantly reducing the possibility of
reinjury. For the athlete, it may be a return to sustained
participation in sport in the shortest possible time. For the athletic
trainer, it may be the athlete’s performance level when returning to
sport. For the clinician, the prevention of new or recurring injuries
may be the ultimate goal of success.” Good communication
between clinicians is of great importance. Whatever the
expectation, the RTS decision should preferably be made as a
collaborative decision between all those involved. Therefore, close
communication is of great importance.

The psychological readiness of the player is a major factor in
successful RTS decision making. A high self-efficacy, a high
internal locus of control, and a low level of fear are associated
with a higher chance of RTP. Despite the wide usage of
strength, performance, and functional tests as part of the RTS
process, there is very little scientific evidence for their validity.
There is preliminary evidence that a battery of tests at discharge
is a good tool for evaluating SRTS in ACLR patients. As a result
of the significantly high rerupture rate in young individuals,
great emphasis must be placed on their delayed RTS, with
recent evidence showing that the RTS decision after ACLR
should be preferably delayed to at least 9 months postsurgery in
all population groups.
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