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Return to Sport After Anterior
Cruciate Ligament Reconstruction:
Criteria-Based Rehabilitation

and Return to Sport Testing

Kate E. Webster and Timothy E. Hewett

9.1 Introduction

Most anterior cruciate ligament (ACL) injuries
occur during sports participation. Therefore, the
goal for most athletes who undergo ACL recon-
struction surgery is to return their preinjury sport
at a similar level of performance and in the
absence of further injury. However, it has become
apparent that for many athletes, these goals are
not always attained. Rates of return to sport are
often lower than expected and younger athletes
are at considerable risk for sustaining multiple
ACL injuries. This chapter will explore current
knowledge regarding return to sport after ACL
reconstruction, with a focus on criteria-based
rehabilitation and return to sport testing.

9.2 Return to Sport Rates
and Factors that Influence

Return to Sport

An initial systematic review that investigated
return to sport rates after ACL reconstruction sur-
gery showed that while 82% of patients returned to
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some form of sport, only 63% were participating
at their pre-injury level at follow-up [1]. These
return rates contrasted with the finding that 90% of
patients rated normal or nearly normal on impair-
ment-based measures. This review was subse-
quently updated, and in the update similar rates
were noted; 65% returned to the pre-injury level of
sport and 55% returned to competition sport [2].
Comparable findings have also been reported for
reviews in which only patients with revision recon-
struction have been included [3]. Perhaps not sur-
prisingly, elite-level athletes have the highest
return rates whereby 83% return to their pre-injury
sport [4], followed by younger aged athletes, in
whom it has been reported that 81% return to com-
petition sport [5]. Despite higher return rates in
some select groups, the overall message is that a
return to sport is not guaranteed following ACL
reconstruction surgery.

Many factors influence whether an individual
will return to sport after ACL reconstruction, and
include demographic and social characteristics,
as well as surgical and rehabilitation factors [6].
There are empirical data to show that males have
higher return rates, usually in the order of approx-
imately 10%, and that younger athletes can have
up to 30% higher return rates [1, 7]. A positive
psychological response and higher levels of moti-
vation during rehabilitation have also been asso-
ciated with higher rates of returning to pre-injury
sport [8—11]. It is also highly relevant to consider
the role of patient expectations and work in this
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area has shown that for a first ACL injury, over
80% of patients expect to be able to return to their
previous level of sport [12, 13]. As this is higher
than what return rates are, many athletes will not
realize their goals, and may therefore need sup-
port and advice to readjust their expectations.

9.3 Return to Sport and Second

ACL Injury

When planning a return to sport after ACL recon-
struction surgery patients are often concerned
about the risk of sustaining the same injury again.
This is logical, as return to sport puts the indi-
vidual at risk of both ACL graft rupture and rup-
ture of the contralateral ACL. Therefore, there
has been much effort to determine predictors,
such as patient and surgical variables, that can be
used to identify at risk individuals. Numerous
variables for re-injury have been considered,
often with mixed findings [7]. However, most
studies do report on sex and age.

Findings in relation to patient sex and re-
injury are not straightforward. Sex as a risk factor
for graft rupture has either shown no influence or
males, particularly younger males have been
shown to be at greatest risk [14—16]. In contrast,
females appear at greatest risk for subsequent
contralateral ACL injury [17, 18]. Why such sex
difference may occur is not clear and requires
further investigations that consider potential con-
founders such as the type of sport played as well
as the amount of exposure.

There is a large amount of evidence to show
that younger athletes are at significantly increased
risk for both graft ruptures and contralateral ACL
injuries [19]. Although the definition, or cut-off,
for ‘younger’ has varied (usually from <16 years
to <25 years), both large cohort studies and regis-
try databases have confirmed this increased risk.
The rate of second ACL injuries in the younger
population is concerningly high, with cohort
studies reporting that between 20% and 30% of
younger athletes sustain a second ACL injury
[16, 20-22]. It is therefore important to under-
stand the reasons why younger patients are at
such increased risk so that this can form part of

any rehabilitation strategy or return to play deci-
sion making.

It is well accepted that it is unlikely that age
itself is the risk factor, but rather a proxy for mul-
tiple factors [23]. In this regard, there are a few
salient aspects where younger patients tend to
differ from their ‘older’ counterparts. These are
that younger patients are more likely to return to
sport and they are also more likely to return ear-
lier after surgery [24]. Furthermore, when they
do return, the sports they play are high-risk sports
for knee injury [25]. Recent studies have also
shown that younger athletes resume these high-
risk sports with strength and functional deficits
[26, 27]. Data from a Swedish Rehabilitation
Outcome Registry showed that 50% of adoles-
cent patients (15-20 years) had resumed strenu-
ous sports by 8 months post ACL reconstruction
surgery despite only 29% having achieved satis-
factory muscle function [26]. A similar study by
Toole et al. [28] reported that only 14% of ado-
lescent patients (mean age 17 years) met recom-
mended strength and functional thresholds when
cleared to return at 8 months post-surgery. As
such, the rehabilitation of and timing for return to
sport needs to be carefully considered in this

group.

When Should Athletes
Return to Sport?

9.4

Whatever surgical technique or rehabilitation
program is used, perhaps the most difficult ques-
tion to answer is when is it safe for the athlete to
return to sport? There are two issues we are con-
cerned about in relation to this question. The first
is graft rupture/failure which was discussed in the
previous section. Damage to the rest of the knee,
both in the short and longer term, also should be
considered.

Animal studies have shown that there are dis-
tinct phases of graft maturation with early graft
necrosis and subsequent hypercellularity and
revascularization being potential risk periods for
reinjury [29]. While there is less information in
humans, it has been suggested that there are the
same phases, but that these occur over a slower
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Fig.9.1 Schematic showing that the time of recovery of baseline joint health and function is not indicated until 2 years
post ACL injury or reconstruction surgery. From Nagelli and Hewett [32]

time frame than in animals [30]. For example, the
period of remodelling, where the graft is most at
risk, corresponds roughly to the 4- to 12-month
post-surgery time point. This also corresponds to
the time when many athletes are considering a
return to their pre-injury sport, which for most,
includes pivoting and twisting movements. Data
from hamstring tendon grafts also indicate that
remodelling may take as long as 12-24 months
[31]. This is the same time point where registry
datasets have shown that the peak of second ACL
injuries occurs.

In addition to these biological considerations,
it is common for athletes to demonstrate deficits
in neuromuscular control and knee extension
strength that do not reach baseline levels until at
least 2 years after surgery. To avoid reinjury, such
functional deficits should ideally be resolved
before return to sport is considered. Therefore,
Nagelli and Hewett [32] suggested that patients
wait for 2 years before making a return to sport
and Fig. 9.1 shows a schematic diagram of both
biological and functional factors which are sub-
ject to change by having such a delay. While the
theory behind this notion is evidence based, it is
also recognized that there is yet to be evidence to

confirm that such a delay would make a differ-
ence. It is also not clear whether athletes, parents
or coaches would be willing to adhere to such
long timeframes and these may significantly
impact on career prospects for some young ath-
letes. There is also wide individual variation in
the recovery of ACL injury and reconstruction
surgery and therefore an approach that is both
time and criteria based may be preferable.

9.5 Criteria-Based Rehabilitation
One approach to address readiness to return to
sport is to target modifiable neuromotor deficits
known to be associated with both first and second
ACL injury in phased rehabilitation programs
and set criteria for progression from one phase to
the next, which include return to sport. These
modifiable deficits include trunk, ligament, quad-
riceps, and limb/leg dominance patterns [33].
These neuromotor deficits of trunk, ligament,
quadriceps, and limb/leg dominance are fortu-
nately readily observable and serially measurable
after ACL rupture and reconstruction and should
be measured longitudinally during the return to
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sport (RTS) process [33]. The athlete should
understand that although the surgical reconstruc-
tion of the ligament may have created a mechani-
cally stable joint, they may not have a functionally
stable knee during dynamic movements and that
they must be serially tested for any potential
functional deficits [34, 35] and these deficits need
to be addressed before return to play is advised.

Well-controlled, valid and reliable longitudi-
nal measurement of the aforementioned neuro-
motor imbalances of trunk, ligament, quadriceps
and leg dominance are critical for the allowable
progression of post-injury and post-operative
progression of the injured athlete through both
the early and late stages of rehabilitation. As
such, coordination between active muscular and
passive ligamentous control of tibiofemoral
motion in all three planes of motion must be
assessed and enhanced [33]. Fortunately, such
neuromotor imbalances, trunk dominance, for
example, are readily observable and measurable
post ACL rupture and reconstruction. A dynami-
cally stable knee joint, which is prepared to return
to demands of competitive play, must coordinate
passive mechanical function of the ACL graft
with appropriate neuromuscular control of the
hip, knee and entire kinetic chain, and most espe-
cially of the trunk or “core,” to provide muscular
dampening of joint loads and reduce strain on the
graft [34]. A progressive, functional testing and
rehabilitation program is required to provide the
athlete with an effective means of facilitation of
positive adaptations to the much needed and
often impaired proprioceptive function of the
knee joint. Proper ACL return to play testing and
training can provide the athlete with a dynami-
cally functional joint that is prepared to respond
to the extreme forces generated during athletic
competition and reduce the risk of a second or
even further subsequent injury and will optimally
prepare even the young, highly active high-risk
athlete to achieve pre-injury performance levels
safely [36].

Neuromuscular control deficits, for example,
quadriceps dominance, are readily observable
and measurable after ACL rupture and well into
the postoperative rehabilitation period [37].
Rehabilitation professionals should serially mea-

sure these deficits and focus rehabilitative inter-
ventions in these areas. Paterno et al. [38]
demonstrated the observable and measurable
presence of quadriceps dominance by a straight
knee and a “stiffening” strategy on balance test-
ing in athletes at high risk for a second ACL
injury. Female athletes may have a greater loss of
single-leg postural balance at return from a knee
injury when compared with males. They may
also return to their preinjury state slower than
their male counterparts [37]. A standard level of
proficiency in postural balance before return to
sport is important to protect athletes from a sec-
ond ACL injury. Athletes that do not demonstrate
postural balance within two standard deviations
of normal have a significantly higher risk of
injury [39]. Balance and proprioceptive training
past the acute postsurgical rehabilitation phase is
a necessary requirement, not only for restoration
of functionality, but for its prophylactic effect on
ligament reinjury [37, 38, 40, 41].

The observed presence of significant leg dom-
inance, as evidenced and measured by the
absence of limb symmetry following ACL recon-
struction, may be due to imbalances between
muscular strength and joint kinematics between
contralateral lower extremity measures in ath-
letes at high risk for first and second ACL rup-
tures. For example, females may generate lower
hamstrings torques on the non-dominant than in
the dominant leg [42]. More specifically, adoles-
cent female athletes have significant side-to-side
differences in maximum knee valgus angle com-
pared to males during a box drop vertical jump
[43]. Side-to-side imbalances in muscular
strength, flexibility and coordination are impor-
tant predictors of increased injury risk [44—46].
Side-to-side balance in strength and flexibility is
important for the prevention of injuries and when
imbalances are present, the athlete may be more
injury-prone [44]. Patients with muscle strength
imbalances may exhibit a higher incidence of
first and second ACL injury [45]. We [46] devel-
oped a model to predict ACL injury risk with
high sensitivity and specificity. Half of the
parameters in the predictive model were leg dom-
inance indicators of side-to-side differences in
lower limb kinematics and kinetics [46]. Side-to-
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side limb neuromotor imbalances likely increase
risk for both limbs. Over-reliance on the non-ACL
ruptured and reconstructed limb can put greater
stress and torques on that knee, while the involved
operated limb is also likely at increased risk due
to an inability of the musculature on that side to
effectively absorb the high forces associated with
sporting activities.

A more advanced level of testing and train-
ing that should be utilized to observe, measure
and target ligament, quadriceps, leg and trunk
dominance patterns is the utilization of unan-
ticipated cutting movements. Prior to teaching
unanticipated landing and cutting, rehabilita-
tion professionals, coaches and athletes should
first consider the work of Paterno et al. [38].
Trunk dominance may be evidenced by the
observation of a net negative hip internal rota-
tion impulse on a drop vertical jump with 3D
biomechanical testing or visually observable
internal hip rotation. Ligament dominance can
be observed by inward hip and knee collapse
during the drop vertical jump. Quadriceps dom-
inance by a straight knee and a “stiffening”
strategy on balance testing. Leg dominance can
be observed and measured by side-to side dif-
ferences in relative quadriceps and hamstring
activation via peak knee flexion/extension
moments on a drop vertical jump during 3D
biomechanical testing, peak torque on dyna-
mometer testing or with standardized hop test-
ing [33, 38, 47, 48].

Limb or leg dominance may not be fully cor-
rected by simple single-faceted sagittal plane
training and conditioning protocols that do not
incorporate cutting manoeuvres will not provide
similar levels of external varus/valgus or rota-
tional loads that are seen during sport-specific
cutting manoeuvres [49]. Testing and training
programs that measure and teach safe levels of
knee abduction/adduction moment dominated
valgus and varus stresses may induce more mus-
cle dominant neuromuscular adaptations [50].
Such adaptations can better prepare an athlete for
more multi-directional sports movements that
can improve their performance and reduce risk of
second ACL injury [42, 51, 52]. High-risk ath-
letes perform cutting techniques with decreased

knee flexion and increased knee abduction/
adduction valgus/varus angles [53].

Ligament dominance, as evidenced by
increased “valgus” knee abduction loads, can
double when performing unanticipated cutting
manoeuvres similar to those utilized in sport
[54]. Thus the endpoint of training designed to
reduce knee abduction/adduction ACL loading
via valgus and varus torques can be gained
through training the athlete to use movement
techniques that produce the low abduction and
adduction knee joint moments [50]. Training that
incorporates unanticipated movements can
reduce knee joint loads [55]. In addition, training
individuals to pre-activate the neuro-musculature
that surrounds and controls the position of the
knee joint prior to ground contact may facilitate
appropriate kinematic adjustments and ACL
loads may be reduced [54, 56]. Training the ath-
lete to employ safe cutting techniques in unan-
ticipated sport situations may instil technique
adaptations that will more readily transfer onto
the field of play. If achieved, the ligament domi-
nant athlete may become muscular dominant,
reducing their future risk of ACL injury [42, 52].

9.6 Return to Sport Testing

Another approach to assess readiness to return to
sport that can be applied to either criteria or time-
based rehabilitation is to use a set of criteria or
‘test battery’ to give the athlete clearance for
return to sport. This is typically used at the final
stages of rehabilitation and athletes who pass are
cleared to return. Not surprisingly, the content of
such testing is varied, and several consensus
statements and clinical practice guidelines have
been put forward. van Melick et al. [57] attempted
to reach a consensus in regard to which criteria
should be used to determine the moment of return
to play. It was recommended that an extensive
test battery for both quantity and quality of move-
ment should be performed, and that the test bat-
tery itself should include a series of strength tests,
hop tests and measurement of quality of move-
ment. A limb symmetry index of greater than
90% was suggested as a pass criterion, but it was
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also suggested that this could be increased to
100% for patients planning a return to pivoting or
contact sports. This seems a reasonable approach;
however, as younger athletes are also more likely
to meet criteria that are used to indicate readiness
to return to sport, there may be a role for adjust-
ing ‘pass’ thresholds for these criteria based on
age as well.

An additional consensus statement on return
to sport concluded that, for any injury, the return
to sport decision should always use information
gained from a battery of tests and should assess
direction change and reactive agility, as well as
psychological readiness [58]. In this regard, it is
interesting to note that more recent studies have
attempted to cover a broad range of risk factors,
often suggesting that 15-20 different tests be
used [59, 60]. This is likely due to uncertainty
regarding what the most important factors for
various outcomes, such as player performance or
risk of further injury, are. However, this approach
may cause an unnecessary burden and use of
resources for both the patient and clinician. It has
therefore been suggested that the focus should be
on fewer but important factors and that five fac-
tors should be enough as any one factor would
ideally account for at least 20% of the predictive
variance [61].

It is also worth discussing whether return to
sport tests is designed to determine whether the
patient is capable of returning to play or whether
they are designed to determine whether it is safe.
These are often used interchangeably, and the
questions of safety and capability cannot neces-
sarily be addressed in the same way [62]. Most
return to sport testing is done with the aim of
assessing safety, i.e., whether the patient can
make a return without suffering a further ACL
injury. However, the same or similar measure-
ments can also be used as assessments of how
much of their functional capacity a patient has
regained and the likelihood of making a return to
sport. For example, meeting return to sport crite-
ria at 6 months post-operatively has been associ-
ated with higher rates of returning to preinjury
levels of activity up to 2 years [63]. The remain-
der of this chapter will focus on return to sport
testing to assess the safety of returning to sport.

9.6.1 Return to Sport Testing
for Making a Safe Return

to Play

As it is becoming increasingly common for return
to sport testing to be used as part of the decision-
making process for a safe return to sport follow-
ing ACL reconstruction surgery, for such testing
to be of value to both the clinician and the patient,
its validity should be known, or at least scientifi-
cally assessed. Despite the many discussions
about return to sport testing following ACL
reconstruction, the evidence surrounding it is
relatively limited and to some extent contradic-
tory. However, one aspect for which there is con-
sistency is that the proportion of patients who
pass return to sport testing is actually rather low.
This was highlighted in a recent systematic
review which showed a 23% pass rate from 8
studies with 876 patients who were tested before
returning to sport at between 5- and 10-month
post-surgery [64]. Most of these studies used
>90% limb symmetry as the threshold for a pass.
Of potential concern, the same pass rate was also
reported for three studies (234 patients) in whom
the patients had already resumed playing strenu-
ous sports.

The same systematic review also determined
whether passing RTS test batteries reduced sub-
sequent rates of any knee injury [64]. The com-
bined results from two studies showed a 72%
reduction in risk with passing RTS criteria.
However, this reduction was not statistically sig-
nificant, and 95% confidence intervals were large
(from 93% reduction in risk to 21% increase in
risk). One of the studies also reported that the risk
of subsequent knee injury markedly reduced for
each month an athlete delayed returning to sport,
until the 9-month mark, and this has been fre-
quently cited [65]. Of the individual components
in the RTS test battery, having a quadriceps
strength deficit prior to return to sport was the
most significant predictor of further knee rein-
jury. However, since only 18 patients (out of 106)
actually passed the RTS testing criteria, caution
needs to be applied when interpreting these
results and overall it is difficult to draw firm
conclusions.
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Regarding passing RTS testing and subse-
quent ACL injury, two reviews showed that pass-
ing test batteries did not reduce the risk for all
subsequent ACL injuries [64, 66]. However, one
review found that passing an RTS test battery did
significantly reduce the risk for subsequent graft
rupture by 60%, although it increased the risk for
a subsequent contralateral ACL injury by 235%
[64]. This highlights the conflicting findings that
are reported in the literature. Of the included
studies in these meta-analyses, only two showed
significant results [67, 68]. These also had the
largest patient sample sizes, and as such made the
greatest contribution to the weighting of the
meta-analyses. It is therefore relevant to have a
closer look at both.

Kyritsis et al. [67] recorded graft ruptures in
elite male athletes and reported that those who
did not meet all 7 RTS criteria had a four times
greater risk of graft rupture. The hamstring-to
quadriceps ratio of the involved leg alone was
also highly associated with graft rupture, with a
ten times greater risk for every 10% difference in
strength. Unfortunately, the contralateral side
was not reported on. In comparison, Sousa et al.
[68] did not find a reduced risk for graft rupture
in their group who passed criteria at 6 months,
but they did find a significantly increased risk for
contralateral injuries. As the patients who passed
RTS testing were cleared for an early return,
compared to those who failed and were advised
to wait, the authors suggested that this increase in
contralateral ACL injuries may be related to an
increased activity level in the patients who had
passed the criteria. This is a logical assumption;
however, a close look at the Kaplan-Meier sur-
vival curves presented in Sousa et al. shows that
there were few early second ACL injuries in the
cohort. For graft ruptures, the earliest occurred
after 36 months from surgery and for contralat-
eral ACL injury there are no differences between
the RTS pass and fail groups until approximately
20-30 months from surgery. Therefore, despite
one group (those who passed RTS testing at
6 months) being cleared for an earlier return this
does not seem to have had an impact on the tim-
ing of subsequent ACL injuries. As such, the
impact of any potential difference in early expo-

sure may in fact be minimal and this needs fur-
ther exploration [69].

Unfortunately, relatively few studies that
investigate RTS testing and further ACL injury
report return to sport rates along with re-injury
rates. Even when they do, the definition of return
to sport varies from one study to another. For
example, Grindem et al. [65] classified any
reported participation, including training, as hav-
ing returned. If the patients who pass RTS test are
not returning to comparable levels of activity or
sport as those who fail testing, it is difficult to
draw conclusions about the benefit of meeting the
RTS criteria. It is also highly likely that other fac-
tors come into play in the time interval between
when RTS testing is conducted and when further
ACL injuries occur. It may not be meaningful to
relate an injury that occurs back to an RTS test
that occurred many years earlier. There has been
little discussion in the literature as to what may
be an appropriate follow-up time period follow-
ing RTS testing [64].

The frequency of conducting RTS testing has
also received little attention. A recent study did
nonetheless conclude that it is pointless to under-
take knee strength assessments that are closer
than 2 months apart [70]. As knee strength out-
comes are one variable which has more fre-
quently been associated with reinjury [65, 67]
such information can serve to reduce the pres-
sures therapists may feel to provide continual
testing. However, as this was a cross-sectional
study much work is needed to validate this initial
data and extend it to other types of tests.

Whether clinical measures can be used to
identify groups at high risk of reinjury has also
been investigated [71, 72]. While some risk fac-
tors have been identified, such as increased knee
laxity and performance on hop for distance tests,
no matter what testing is done there are still ath-
letes who suffer a further injury without the pres-
ence of risk factors and don’t fit into a ‘high-risk
classification’. Therefore, although some athletes
may be able to be identified who go onto have a
second injury, the accuracy of the prediction is
low, and many athletes who are considered to be
at low risk also sustain further injuries. Therefore,
despite the increasing popularity surrounding
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RTS testing, there are many questions that remain
unanswered. Until further research data are avail-
able, caution should be exercised when using
information from RTS testing to provide advice
to patients—particularly at an individual patient
level—regarding their risk for subsequent injury,
if or when they choose to return to sport.

9.6.2 The Psychological Aspect

While much emphasis has been placed on tests
for physical function and strength, as previously
noted, the importance of addressing psychologi-
cal factors has been recognized. Although there
has been much less empirical work in this area,
what is available shows promise. Two initial pilot
studies showed that fear of reinjury was associ-
ated with a second ACL injury. In the first,
Tagesson and Kvist [73] conducted a battery of
assessments in a cohort of 19 patients before sur-
gery and at 5 weeks after ACL reconstruction
which included; fear of reinjury, knee confidence,
patient-reported function, activity levels, static
and dynamic tibial translation and muscle
strength. They followed the group for 5 years and
found that those who went on to have a second
ACL injury had greater fear of reinjury and
greater static tibial translation in both knees com-
pared to those who remained uninjured. In the
second pilot study, Paterno et al. [74] assessed 40
patients who had been cleared to return to sport
and tracked them for 12 months to identify sec-
ond ACL injuries. Patients with a greater fear of
injury were 13 times more likely to suffer a sec-
ond ACL injury. These authors suggested that it
may be important to measure self-reported fear
of movement and incorporate this into return to
sport discharge criteria to reduce the risk of fur-
ther ACL injury.

In a subsequent larger study, McPherson et al.
[75] had 429 athletes complete the anterior cruci-
ate ligament return to sport after injury (ACL-
RSI) scale, a measure of psychological readiness
for returning to sport, both before and at
12 months after ACL reconstruction, and then
followed the cohort for a minimum 2 years to
determine further injury. Given that most ACL

injuries occur in the context of sport, only those
who had made a return to sport were included in
the final analysed cohort of 329 patients. For this
group, when measured at 12 months, younger
injured patients (<20 years) had significantly
lower psychological readiness than younger non-
injured patients. A follow-up study in the same
young cohort showed that those who re-injured
had little improvement in ACL-RSI scores from
preoperative to 12 months post-surgery, whereas
those not injured showed a 20-point increase
[76]. While this work needs further validation
and replication, it would appear prudent to con-
sider a psychological aspect alongside any physi-
cal return to sport assessment.

9.7  Conclusions
Many athletes do not return to their prior level of
sport following ACL reconstruction surgery. Of
those that do, a proportion will suffer a second
ACL injury and younger patients who return to
strenuous sports are at high risk of this. Criteria-
based return to sport rehabilitation has been
shown to be of significant benefit and should be
preferred over solely time-based rehabilitation.
Despite much interest in return to sport testing
there is currently insufficient evidence that it can
be used to provide advice to individual patients
regarding their risk for further ACL injury.

ACL rupture and reconstruction should not be
a career-ending injury; however, there are consid-
erable and serious obstacles to overcome during
rehabilitation and prior to return to sport. Surgical
management with appropriate early physical
rehabilitation can bring an athlete back to base-
line functional level which allows the athlete to
safely return to competitive play. However, the
neuromotor imbalances of trunk, ligament, quad-
riceps, leg dominance may continue to exist and
be observable and longitudinally measurable dur-
ing dynamic sports manoeuvres out to and even
beyond 2 years in competitive athletes if not
appropriately assessed and treated. Therefore,
additional focus on longitudinal measurement
and maximization of strength along with minimi-
zation of the aforementioned neuromotor
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imbalances is necessary to ensure successful
rehabilitative management and return to sport
following ACL reconstruction of the young,
highly active high-risk competitive athlete.
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