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Abstract

Objective: The aim of this study was to assess the function and number of patients who returned to sports after
undergoing primary anterior cruciate ligament reconstruction.

Methods: The study consisted of two arms, a retrospective and a prospective arm. For the retrospective arm,
the medical records of patients who underwent primary anterior cruciate ligament reconstruction between January 1,
2005 and December 31, 2010 were reviewed. For the prospective arm: patients seen between January 1%, 2011 and
December 31, 2011 were reviewed. The subjects were then contacted and evaluated by the Tegner-Lysholm Score,
the International Knee Documentation Committee (IKDC) score, clinical knee examination and KT-1000 arthrometer.
The patient’s ability to return to sports was documented. The data was analyzed using EXCEL 2008 and SPSS
version 20 for Mac.

Results: Seventy three (73) patients were identified, of which 46 were included in the study. Thirty two (32)
patients participated in competitive sports. Majority of the patients were males (32/46), average age was 27 years
(range 16 -51) at the time of surgery. All patients underwent single bundle arthroscopic-assisted anterior cruciate
ligament reconstruction with ipsilateral patella bone-tendon bone autograft. After surgery 36 (78%) patients returned
to sports. The majority of patients had good knee-impairment function. Patients took approximately 9 months (range
2-19) to return to sports. 24 (66%) patients returned to their pre-injury level and 12 (34%) patients returned to a lower
level. Ten (10) patients did not return to sports. Fear of re-injury was the most common reason.

Conclusion: Despite good short and long-term knee outcome scores, athletes were still fearful of re-injury and

this prevented them from returning to their previous level of sports.
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Introduction

The anterior cruciate ligament (ACL) is a key knee stabilizer and
its main function is to prevent anterior translation of the tibia on the
femur [1]. It is one of the more commonly damaged knee ligaments
and this occurs mainly while playing pivoting sports such as netball,
soccer and hockey.

The anterior cruciate-deficient knee in many patients prevents
successful return to sports and their best chance of doing so is by
undergoing primary anterior cruciate ligament reconstruction. There
is also a higher incidence of secondary knee injury to the meniscus if
athletes with an anterior cruciate-deficient knee return to sports [2].

Literature review

ACL injuries remain high in the athletic arena. Orthopaedic
Sports Medicine has identified it as the single largest problem affecting
our athletes [1]. The true incidence for persons with an ACL injury
is not known as some persons who have this diagnosis learn to cope
and adjust their daily activities of living and never come to medical
attention and others who are diagnosed are undocumented in the
literature [3]. However it is estimated that an ACL tear is seen in 1 in
every 3500 persons in the general population in U.S.A, approximately
175 000 to 200 000 undergo ACL reconstructions annually [4,5]. The
rate of return to sports participation after reconstruction is diminished
in elite athletes and sport-specific performance may deteriorate [6-9].

A study conducted by the National Football League during a 4
year period (1994-1998) indicates that an averaging 2100 injuries were

reported per year with knee injuries accounting for 20% of all injuries
of which 2% were ACL injuries [10]. ACL injury is a non-contact event
which occurs more frequent in females than male athletes [11-14].
Female athletes have a rate of two to eight times greater than males
which is due to increased knee abduction, generalized joint laxity,
smaller ACL size, and hormonal effects of oestrogen on ACL [3,7-9].

Information from the Scandanavian ACL registries shows annual
incidences of primary ACL reconstructions in Norway of 34 per 100,000
inhabitants, while in Denmark the incidence was 38 per 100,000 and in
Sweden 32 per 100,000 persons in their general population between
2004 and 2007 [15].

The most common arthroscopic finding is ACL injuries, where
hemarthrosis was significantly associated with ACL and meniscal tears.
When compare sports to recreational injuries, the number of ACL
injuries is greater during sports activities [15].

The incidence of ACL injuries in sports is significantly higher
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during competition than training and this finding is consistent among
all sports [16]. Athletes and active individuals are more knowledgeable
about ACL injury when compared to the general population [17].

This study was done to assess the number of patients who
returned to sports after undergoing primary anterior cruciate ligament
reconstruction and review their knee function at the University
Hospital of the West Indies, Jamaica.

Patients and Methods

Ethical approval was obtained from the University Hospital of the
West Indies/The University of the West Indies/ Faculty of Medical
Sciences Ethics Committee. Informed consent was obtained from
all patients (or had parenteral consent if less than 18 years) prior to
participation in the study.

The study consisted of two arms, a retrospective and a prospective
arm. Inclusion criteria for both arms included patients who were
>16 years old and had sustained an ACL tear requiring primary ACL
reconstruction (Retrospective arm: patients seen between January 1*,
2005 and December 31%, 2010; Prospective arm: patients seen between
January 1%, 2011 and December 31*, 2011). Patients who had revision
ACL surgery or multi-ligament knee injury were excluded. Patients
in the prospective arm were examined pre-operatively and reviewed
during the following year, at two weeks, six weeks, three, six and twelve
months after surgery. All patients received the same rehabilitation
protocol and were subjected to the outcomes scores at the time of
clinical evaluation.

Information regarding demographics and specific questions
regarding knee function and its effect on activity during sports and daily
chores was collected. Knee subjective outcome scores used included the
Tegner-Lysholm Score and the subjective portion of the revised 2000
International Knee Documentation Committee (IKDC) score. Clinical
knee evaluation was done using the objective IKDC score and the KT-
1000 arthrometer and both knees were examined and compared by a
single orthopaedic surgeon who has extensive experience in conducting
the testing procedure with the KT-1000 arthrometer.

All patients underwent single bundle arthroscopic-assisted primary
anterior cruciate ligament reconstruction with ipsilateral patella bone-
tendon bone autograft. Forty-four patients had tibial interference screw
fixation and two had tibial staple fixation. All patients had femoral
interference screw fixation. Fifteen patients had associated injuries
that required surgical intervention at the time of anterior cruciate
ligament reconstruction and this included twelve meniscal and three
osteochondral procedures.

Outcome measures

Tegner activity rating scale: The Tegner activity rating scale
assessed the patient’s participation level in sports and is applied before
and after surgery to assess if the patient has returned to the same pre-
injury activity level. In this scale a score of more than 5 was required
for participation in this study as this indicated that the patient at least
partake in a recreational sport twice a week.

Tegner-Lysholm score: The Tegner-Lysholm Score is a subjective
rating scale, which assessed the patient’s activity level before and after
surgery. It comprises of eight knee symptoms of which each symptom
has a range of function which the patient matches to their level of
activity if the symptom occurred. The total score is graded as poor (<
66), fair (66-83), good (84-90) and excellent (> 90).

Revised 2000 International Knee Documentation Committee
(IKDC) score: The revised 2000 International Knee Documentation
Committee (IKDC) score consists of subjective and objective
portions. The subjective IKDC score ascertained knee function during
daily chores and sports [18]. A score of 100 means that there are no
limitations with activities and an asymptomatic knee. The objective
IKDC score looks at the worst grade (out of 4) among range of motion,
effusion and knee laxity. The subjective and objective IKDC scores are
assessed separately and never totaled.

KT-1000 arthrometer: The KT-1000 arthrometer assesses the side-
to-side difference in anterior tibial translation between the injured and
the uninjured knee at an applied force of 134N and 30 degrees of knee
flexion. A difference of 1-3 mm implies that knee stability has been
restored after surgery to the injured knee.

The patient’s ability to return to a sport as well as the type of sport(s)
played was documented. A sport was defined as all forms of physical
activity which, through participation, aim at expressing or improving
physical fitness and mental well-being, forming social relationships or
obtaining results in competition at all levels [19]. In those persons who
failed to return to sports the reasons for no further involvement were
reviewed. The level of participation in sports before injury and after
surgery was classified as non-sporting, recreational and competitor
(local, regional or national elite level). For patients who participated in
more than one sport their highest participation level was used and the
sport played at this level was recorded. The patient’s return to sports at
the same or a lower level of participation before injury and after surgery
was analyzed using the above classification and the Tegner Activity
Scale. In the patients who were apart of the retrospective arm of the
study, the level of participation before surgery, after surgery and at the
time of review was compared.

In the prospective arm of the study patients were advised to return
to sports after having adequate hamstring and quadriceps strength, knee
range of motion, stability and function as compared to the opposite
unaffected knee and after successfully undergoing a phase of sports-
specific training (Table 1). Knee stability was clinically assessed using
the objective IKDC evaluation components of knee laxity (anterior
drawer, Lachman and pivot shift tests), one-leg hop functional test and
KT-1000 arthrometer.

Data Analysis

The data was statistically analyzed using EXCEL 2008 and SPSS
version 20 for Mac. Bivariate tests such as paired t-test or chi-square
test were used or where necessary the alternate nonparametric tests
were employed for analysis.

Results

Seventy three (73) patients underwent primary ACL reconstruction
between 2005 and 2011 of which 46 met the inclusion criteria and gave
consent. Prior to injury the majority of patients (n = 32), participated
in competitive sports and irrespective of their level of participation the

Time to return to sports 4-6 months

Strength Quadriceps and hamstrings > 90%
of normal

ROM Full extension and flexion

Function Complete several functional drill
tests (run, jog, move laterally and
backwards)

Brace Optional

Table 1: Patient's criteria for return to sports.
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most common sports that patients participated in were netball and
football .Thirty-two patients were men and the average age was 27.3
years (range 16-51) at the time of surgery.

All patients underwent single bundle arthroscopic-assisted
primary ACL reconstruction with ipsilateral patella bone-tendon
bone autograft. Forty-four patients had tibial interference screw
fixation and two had tibial staple fixation. All patients had femoral
interference screw fixation. Fifteen patients had associated injuries that
required surgical intervention at the time of ACL reconstruction and
this included twelve meniscal and three osteochondral procedures. Of
note, two patients underwent two procedures along with primary ACL
reconstruction.

After surgery 36 (78%) patients returned to sports at an average of 9
months (range 2-19). Six persons could not accurately remember when
they returned to sports (Figure 1).

Twenty four (66%) patients returned to their pre-injury level (15
competitive and 9 recreational) and 12 (34%) patients returned to a
lower level of pre-injury participation. Of the 32 patients who played
competitive sports prior to surgery, 15 (47%) returned to this level of
participation, which included sports at the local, regional or national
stage (Figure 1). Using the Tegner activity level scale, however, only
16 (44%) patients returned to their pre-injury participation level. Ten
patients did not return to sports after surgery. Fear of re-injury was the
most common reason given. Two patients had medical reasons for not
playing sports again, which included postoperative knee instability and
foot drop from a common peroneal nerve injury.

On analyzing eight patients with four to six year follow up, seven
returned to sports; six to the same pre-injury level of participation (five
recreational and one competitive).

In the prospective arm, one year after surgery 69.2% patients had
good to excellent Tegner-Lysholm scores as compared to 7.6% good
to excellent scores preoperatively. The median subjective IKDC scores
improved from 40.2 (range 24.1-77) pre-operatively to 81(range 37-94)
one year after surgery. Also, the objective IKDC scores preoperatively
were 25% normal or near normal knee function and postoperatively
improved to 100% normal or near normal knee function.

Only seven of the 14 prospective patients were evaluated with the
KT-1000 machine one year after surgery. All had differences within 1-3
mm of tibial translation when compared to the opposite normal knee.

The knee impairment function scores for patients who returned to

Time taken for patients to return to sports after
surgery

Number of patients
=
=]

0-6 months —
7-12months T
13-18 months -

19-24 months

Time returned to sports

Figure 1: Time taken for patients to return to sports after surgery.

sports and those who did not return to sports one year after surgery
were compared (Table 2). There were lower Tegner -Lysholm and
Subjective IKDC scores noted in the patients who did not return to
sports but this was not statistically significant (p > 0.05).

Of the eight patients with the long follow up (four to six years),
knee-impairment function score, seven good to excellent Tegner-
Lysholm scores and the median subjective IKDC score was 91.4. All
eight had normal or nearly normal knee objective IKDC function
(Table 3). Of note, these results were as good as the outcome scores
noted in the patients who were examined one year after surgery.

Discussion

An ACL tear is a common injury, accounting for 40 to 50% of all
ligamentous knee injuries, especially in young patients involved in
sporting activities [20]. Its incidence in the general population ranges
from 1 in 3500 patients in the United States of America (USA) [21,22],
to 34, 38 and 32 per 100 000 inhabitants in Norway, Denmark and
Sweden respectively [15]. At the University Hospital of the West Indies
the first open procedure was done in 1994. By 1998 arthroscopic-
assisted techniques were introduced and remain today as the gold
standard. In this study only 73 patients underwent ACL reconstruction.

All patients underwent a similar surgical procedure whereby patella
bone-tendon-bone graft was used exclusively and interference screws
were used in all but four patients, who had staples for tibial side of the
graft fixation. The graft choice is due to surgeon’s preference, but it is
noted that four out of six studies found no statistical difference between
patient groups where patella bone-tendon-bone graft was compared
to 2- or 4- strand hamstring-tendon graft [23-29]. Controversies
still exist as to which graft and surgical technique is superior in ACL
reconstruction. When compared to different technologies, patella bone
tendon bone autograft has been considered to be gold standard [25-30].

One of the major complaints of patients with chronic anterior
cruciate-deficient knees is recurrent episodes of giving away and this
causes significant restriction in players’ ability to perform sports that
require many cutting and pivoting maneuvres [31]. As a result only
19-82% of these athletes reported to return to their pre-injury activity
level and in some ended their sporting career [2,32]. Rehabilitation
alone is only supported in those patients who are willing to modify
their activity level and avoid pivoting sports [33].

In athletes with ACL tears, primary reconstruction gives the
best chance to gain knee stability and allow athletes to return to
sports as quickly as possible although reports suggest that even with
reconstruction as low as 50% of athletes return to competition [7].

Outcome measures
Tegner-Lysholm Score

Returned to sports Did not return to sports

25%, good to excellent
75%, fair to poor

89%, good to excellent
11%, fair to poor

Subjective IKDC Mean 83.8 +7 Mean 60 + 22.8
Objective IKDC 100%, Normal and nearly 100%, normal
normal

Table 2: Knee function outcome scores in patients who returned and did not return
to sports.

Result
87.5%, good to excellent

Outcome measure

Tegner-Lysholm Score
12.5%, poor to fair
Median 91.4 (range 73.6-97.7)

Subjective IKDC

Objective 100%, normal or near normal

Table 3: Knee outcome scores in patients reviewed 4-6 years after surgery.
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Reconstruction and rehabilitation rather than rehabilitation alone is
more effective in achieving this goal [34,35]. Also by performing surgery
the risk for further injury of the menisci and cartilage is decreased [31].
Patients opting for rehabilitation alone have up to three year return to
pre-injury level [31]. Frobell et al. [36] conducted a randomized trial
of treatment for acute ACL tears and concluded that rehabilitation
in adjunct with ACL reconstruction in young active adults was not
superior to rehabilitation plus delayed ACL reconstruction.

The definition of “return to sport” varies widely. A meta-analysis
by Ardern et al. [37] of 5770 participants from 48 studies, noted this
definition referred to return-to-any-sport or return-to-pre-injury level
or return-to-competitive-sport. These results show that most persons
are able to return to sports after surgery, but are less likely to return to
their pre-injury level of participation, especially if they are competitive
level athletes. Hence patients must be counseled accordingly before
surgery. In our study return-to-any-sport was 78%, return-to-pre-
injury-level was 66% and return-to-competitive-sport was 47%. Similar
outcomes were seen in the systematic review by Ardern et al. [37] of
82%, 63% and 44% respectively [37]. Using the Tegner activity scale,
44% of patients returned to their pre-injury level in this study. This
is similar to other retrospective studies which range from 33 to 100%
[38-44]. In this study the average time to return to sports was 9 months
(range 2-19 months). This was longer than anticipated but similar to
findings in other study reviews where the average return to sports was
7.3 months (range 2-24 months) [37,45-53].

The average knee functional outcome scores in patients reviewed
prospectively one year after surgery were noted to be high. However
despite 100% of patients having normal or near normal knees, not
all patients returned to sports. Even though this finding occurred in
a small study population it follows the general trend in other larger
studies where high knee function outcome scores do not necessarily
correlate with an athlete returning to sport [37]. Other factors at play
in this study that prevented return to sports included fear of re-injury
(kinesiophobia), and change in lifestyle. Lack of motivation and sports
confidence were cited in other studies [54-56]. As a result consultation
with sports psychologists, and use of psychological outcome scores have
been implemented to predict and help manage, patient’s likelihood to
have fear of re-injury [54].

Those patients who were reviewed four to six years after surgery
had good knee outcome scores eight out of nine patients were still
playing sports. These 8 patients returned to sports less than one year
after surgery (range 4-9 months). This is in contrast to most studies
where patients initially returned to their pre-injury level 1-year
after surgery but did not continue at this same level of participation
[55,57]. The good result in this study may be because the patients
were recreational athletes, thus less likely to place high stress on their
surgically reconstructed knee as competitive level athletes.

This study had some significant limitations. The retrospective
nature of a portion of this study could have led to recall bias. The lack
of power due to the small patients’ numbers likely impacted on the lack
of statistical significance when comparing outcome variables between
patients who returned and did no return to sports. For this same
reason further analysis was not done to assess the impact of patient
age, gender, the presence of other concomitant intra-articular injuries
with their anterior cruciate ligament tear and chronicity of the injury.
The use of the Tegner activity scale also had its specific limitations as
it lacked sports such as cricket, and not all sports included had slots
for both recreational and competitive participation. This may have
led to misinterpretation of the patient’s true participation level. This

study however marks the beginning of an anterior cruciate ligament
reconstruction registry and these issues can be addressed in time to
come as more patients undergo surgery.

Conclusion

Reconstruction of ACL is the management of choice for patients
who sustain an ACL tear and wish to return to sports. Good short and
long-term knee outcome scores were noted in this study, but only 78%
returned to any sport with 63% returning to their pre-injury level. This
trend, which reflects the international literature results, points to the
fact that other factors such as kinesiophobia need to be addressed in
order to achieve our goal of returning players to their respective sports.

This study represents the first set of patients that were enrolled
in an ACL reconstruction database registry. Further research and
analysis will help to address other issues such as the impact of surgical
adjunct (meniscal and cartilage) procedures, patient gender and injury
chronicity on knee function and patient ability to return to sport.
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