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tional knee recovery was good, as expressed by
the average score of the Lyshom Knee Scoring
Scale (93.5) and the IKDC (74.7).
Conclusions: In the literature, a return to sport for
international case studies and amateur sports is
higher than our data. In our population we found
the lack of information provided by the medical
staff at discharge and follow-up. The assessment
at a short-term follow up allowed us to verify that
at the end of the post-surgical rehabilitation program the patients were uninformed about the timing and the ability to resume a sporting activity.
An efficacious relationship between orthopedic
doctor, physiotherapist and a doctor in motorial
science may ensure proper treatment the patient
after ACL reconstruction. It is important to guarantee the restarting of the sports activity to have
a better quality of life in amateur sports.
Level of evidence: V.
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Background: According to the literature, 95% of
professional athletes return to their sport after
anterior cruciate ligament (ACL) reconstruction
surgery. The main objective of this study was to
verify the return to sport after ACL reconstruction
in a homogenous group of amateur sportsmen
and sportswomen in a series of Italian patients.
Materials and methods: We designed a retrospective study in which we analyzed the amateur
sports patients operated for ACL reconstruction.
We verified whether they had returned to sporting
activities by comparing the pre- and post-operative Tegner activity scores.
We then analyzed the average time to restart the
sporting activity and the Lysholm and International Knee Documenting Committee (IKDC) scores.
Results: We analyzed 80 subjects: 47.5% restarted a sports activity, on average after eight
months, with a significant reduction of their competitive level or physical commitment, as expressed by the Tegner activity score (pre-operative: 6.9; post-operative: 3.9; p<0.01). The func-
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Introduction

In the general population, Anterior Cruciate Ligament
(ACL) reconstruction is one of the most widely performed orthopaedic procedures, and it has a success
rate of 97% 1-3. The time to return to sport and the
ability to continue sports activity are two important
outcomes after anterior cruciate ligament (ACL) reconstruction. The return to sport is a confirmation of
the full lower limb functional recovery. Also, it can be
a good strategy for the full functional recovery and
completion of rehabilitation.
Until now, the literature gives results about the return to
sport after ACL reconstruction for sports population but
results may be different between amateurs and professionals4. However, few studies regard patients who
practice sport at an amateur level. Therefore, there are
few data concerning patients involved in recreational
activity and their rate of return to sports (RTS) and their
performance upon RTS after an ACL tear5,6.
The data published in the literature are mainly from
North America and Northern Europe7,8. It is interesting to investigate the strengths and weaknesses of
current guidelines9,10. It is known that Italy has an important sports tradition in specific disciplines such as
soccer11. But, on the other hand, it is lacking in sports
promotion, starting from goodwill in the school conMuscles, Ligaments and Tendons Journal 2016;6 (4):486-491
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We designed a retrospective study which included
the analysis of all patients operated for ACL injury at
the Unit of Orthopaedics and Traumatology of the
Bari Hospital from January 2015 to September 2015.
All of them underwent ACL reconstruction by one surgeon (B.M.). The research was conducted according
to international standards12. Approval from the Local
Committee Ethics was obtained.
All the patients satisfying the following inclusion criteria were enrolled in the study:
• acute trauma
• ACL lesion
• ACL reconstruction by a single surgeon (BM)
• pre-injury participation in amateur sports.
Exclusion criteria were:
• posterior cruciate ligament lesion
• medial collateral ligament lesion
• lateral collateral ligament lesion
• unstable contralateral knee
• meniscal or chondral lesions
• systemic or local infection
• lower limb malalignment requiring surgery.

All patients were referred to a post-operative physical
therapy program immediately after surgery. The patient began to ambulate wearing a brace unlocked at
0 - 45° for the first 15 days and then at 0- 90° for another 15 days. This was in accordance with current
practice that generally includes post-surgical brace
during the initial weeks of recovery to protect the
quadriceps of the inhibited knee from experiencing
sudden flexion under weight-bearing loads14. The rehabilitation therapy program provides early restoration of knee range of motion and quadriceps function,
progressive strengthening, neuromuscular training,
and return to sport. Clinic-based treatments targeted
full knee extension, maximal knee flexion, and gait
retraining in the early phase14. Closed kinetic chain
quadriceps exercises were initiated after 3 weeks,
and open kinetic chain exercises were initiated 4
weeks after surgery. Hip and core muscle exercises
were added as part of the program as required14. Static cycling was used for flexibility and aerobic training
from the third postoperative week. Neuromuscular
training was introduced after 1 month15.
Data collection included:
• the analysis of the medical records and discharge
letters for:
- anthropometric and epidemiological data of
patients [gender, age, Body Mass Index
(BMI), smoking], which could be possible risks
for surgical failure factors16
- indication to return to sport or not; eventual indications/contraindications for specific sports;
• details of the examination, scheduled for all patients, in the sixth month for:
- VAS (11 points total) to measure pain. The
patients were asked to indicate their perceived
pain intensity along a 10 point/cm horizontal
line (10=severe pain; 0=no pain)17
- Lysholm and International Knee Documenting
Committee (IKDC) Subjective scores.
The Lysholm score ranges from 0 to 100 points and
is based on eight items: limp, locking, pain, stairclimbing, support, instability, swelling, and squatting.
A score of 95 to 100 is considered to be excellent, 84
to 94 is good, 65 to 83 is fair, and <65 is poor18. IKDC
is a subjective scale that provides patients with an
overall function score. The questionnaire looks at 3
categories: symptoms, sports activity and knee function19.
• telephone interview of the patient at the average
of 13 (SD +/-2) months after surgery to check:
- real return to sports activities and timing (expressed in months)
- the sports activity and recreational/competitive
level (according to Tegner activity scores) preinjury and at the time of the interview.
The Tegner activity scale is a numerical scale ranging
from an activity level of 0 (sick leave or disability pension due to knee problems) to 10 (competitive sports
on a very high level). Recreational sports are those
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Physical therapy intervention
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text11. This background may affect proper reboot and
return to sports practice after surgery. A retrospective
analysis of what indications are given to amateur
sportsmen and women after surgical treatment of the
anterior cruciate ligament injury may allow the surgeon and physiatrist to analyze the completeness of
the information provided and verify the opportunity of
involving and expert in motorial and sports sciences
to take charge of the patient.
We therefore conducted a retrospective study in which
we analyzed all patient discharge letters following
surgery for reconstruction of the anterior cruciate ligament to test both the specific information provided for
the return to the sport and the actual return to sport.

Surgical intervention
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All patients had clinical signs of ACL tear, and magnetic resonance images (MRIs) were used to confirm
the clinical diagnosis prior to surgery. Furthermore,
the patients were evaluated under anesthesia for
knee instability. Before surgery, Lachman and a pivot
shift test were performed under anaesthesia and all
were positive. Arthroscopic surgery was performed
under general anesthesia in all cases, with administration of prophylactic intravenous antibiotics at induction and for a further 24 hours. The patients were
operated within 30 days after trauma. Arthroscopic
single-bundle ACL reconstruction using autogenous
semitendinosus and gracilis tendon grafts was performed using standard portals in all cases. We used
Arthrex - All-Inside® ACL Reconstruction consisting
in femur suspension and interference for the tibia.
Anteromedial and anterolateral arthroscopic portals
were made13.
Muscles, Ligaments and Tendons Journal 2016;6 (4):486-491
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0.94; z = 2.3; p = 0.02) could reduce the probability to
return to the sports activities after surgery; among
those who had restarted the sport, almost all (32) did
the same sport practiced before the surgery. The average time to return to a sports activity was 8 months.
The type of sports made before and after surgery are
described in Table I. There was a significant reduction of the competitive level or physical commitment,
comparing the pre-operative Tegner activity score
with the post-operative one (respectively, 6.9 and 3.9;
p<0.01). Before the surgery, 75% performed a level 7
activity (competitive or recreational sport), while
12.5% a level 8 activity (competitive sport); 5% a level 5 activity (competitive sports recreational or at
least twice weekly) and a 7.5% level 6 activity (recreational sports at least 5 times per week).
After surgery, 45% were at Level 1 (work sedentary
activity), 27.5% performed a level 7 activity (competitive or recreational sport), 10% level 8 activity (competitive sport), 12.5% a level 6 activity (recreational
sports at least 5 times per week), and 7.5% a level 2
activity (work-light labor).
The results showed that the surgery negatively impacted on the return to sports (agreement = 42.5%; K
= 0.25, z = 4.9; p <0.0001). We did not find any differences in clinical scales between patients who returned to sport and patients who did not return to
sport activities.
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The data concerning the medical records of each patient and the telephone interview were put into forms
and a database was built up with File Maker Pro software. The data were analyzed with software STATA
MP11 (StataCorp LP, College Station, Texas 77845
USA).
The continuous variables were described as means
with the indication of the standard deviations and the
Student t-test for paired samples was used for the
comparison of averages. The categorical variables
were expressed as proportions. The effects of the
restart of sport and the anthropometric variables on
the post-surgery outcomes were assessed by multiple logistic regression models (for categorical variables) and multiple linear regression (for continuous
variables). For all the tests used it was considered
significant a value of p <0.05.

Jogging

Pre-surgery
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Statistical analysis

Table I. Sport activity before the trauma and follow up.

rn

activities where the primary purpose of the activity is
participation, with the related goals of improved physical fitness, fun, and social involvement often prominent. Competitive sports are centered on the achievement of success and the attainment of physical skills
through rigorous training.
These tools are easy to administer, short in length,
and have been validated as clinician and patient-administered instruments for a variety of knee conditions, primarily anterior cruciate ligament (ACL) and
other ligament injuries, but also for chondral disorders, meniscal injuries, and patellar dislocation18,20,21.

Results
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All patients who were within the inclusion criteria and
that we selected for the study answered the phone.
The study sample was composed of 80 subjects, of
which 92.5% males (age: 29.7+/-8.4 years old). In the
sample there emerged a mean weight of 76.8 ± 12
kg, an average height of 1.75 ± 0.8 meters and an average BMI of 25 ± 3.1 kg 50% of subjects (n = 40)
were smokers.

Discharge letter/Follow Ups (F.Us)

As for the indications to return to sports activity in the
discharge letter or subsequent F.Us, only one patient
was told he could restart the sports activity at the end
of rehabilitation, without further indications/contraindications.

Return to sports activities

At the time of the interview, 47.5% had restarted
sport; the logistic regression analysis showed that
smoking habits (OR = 0:13; 95% CI = 0.03-0.67; z =
2.5; p = 0.014) and BMI (OR = 0.69; 95% CI = 0.50-

488

Lysholm Knee Scoring Scale

The average score of the Lyshom Knee Scoring
Scale was good, as was the total score (93.5 +/-2.4/
100).
In the linear model multivariate analysis, the restarting of the same sport performed before surgery determined an improvement of the total score value (coef
= 16; 95% CI = 3.5-28.3; t = 2.22; p <0.0001).

IKDC

The average score was 74.7+/-16.9. Patients reportMuscles, Ligaments and Tendons Journal 2016;6 (4):486-491
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In literature the rate of return to sport is higher in elite
sports compared to our series: between 76% to 95%
of professional soccer players reached the same activity level performed before injury after 12 months2224. After 7 years this percentage drops to 26%25. Erickson et al. showed that 97% of National Hockey
League Players return to sport after anterior cruciate
ligament reconstruction, at a mean of 7.8 ± 2.4
months following surgery26. However, these sportmen
showed a significant decline in games played per
season versus controls following ACL reconstruction.
A recent meta-analysis, published by Ardern et al.7,
presents the rates of return to the sport in the general
population after ACL reconstruction surgery. 7000
participants were analyzed and 4 in every 5 (80%) returned to some form of sport following surgery. On
average, 2 in 3 participants returned to their preinjury
level, and only 55% returned to competitive level
sport.
As regards the surgical procedure, there are only minor differences in relation to the type of graft27. Patients treated with patellar tendon grafts had modestly
increased odds of returning to their preinjury level
sport compared with those with hamstring tendon
grafts 28 . On the other hand, people who received
hamstring tendon grafts had more probability of returning 28 . Moreover, the literature shows an increased risk of ACL graft rupture for hamstring
grafts7. These differences, however, can be put down
to the different techniques that surgeon may choose
from, as well as the rehabilitation program in relation
to whether the patient is or is not a professional athlete. It is important to mention that the elite athletes
have greater access to exceptional medical care and
physical rehabilitation than the average citizen.
In another series using the same surgery procedure
as ours, 79.5% of the patients resumed to their preinjury level of sport at 6 months29. The results of our
work show, notwithstanding functional recovery, a low
return to sporting activity (47.5%).
Our data showed that the patients who returned to
sports, chose less competitive sports. These results
are in agreement with the literature, which shows the
type of sports affected the chances of successful return to sports. Patients who participated in sports that
did not require jumping, hard pivoting, and cutting activities had a greater chance of successfully returning
to preinjury sports (87%) as compared with patients
who participated (61.4%) in jumping, hard pivoting,
and cutting activities, although these results were not
statistically significant. We also found a low percentage of patients returning to their pre-injury level of
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Discussion

sport. The reasons for this regressive sporting level
are mainly due to fear of movement and reinjury (or
kinesiophobia)7 as frequently cited reasons in 20% to
24% of patients30. Other variables include impaired
knee function31,32, instability30,33, pain33,34, social reasons 30 , low self-motivation 32 , effusion 33 , muscle
weakness31,33, and knee extension deficit34. Kinesiophobia and fear of re-injury could be more important
in competitive athletes as a higher level of aggressiveness and neglect of safety during training as well
as competition could be involved, predisposing to
higher risk profiles for injury.
On the other hand, our data show that the return to
the sport guaranteed a better functional recovery.
However, we have to report the study by Ericsson et
al. 35 who reported that patients need to achieve a
sufficient level of physical functioning to enable optimal performance of sport-specific tasks. Consequently, the practice of a sports activity represents an adequate physical and psychological motivation to ensure a subsequent return to the sport. The return to
sport allows us to optimize the functional recovery.
The researchers underlined the role of psychological
factors in getting athletes back on the playing field.
Our population was made over whelmingly up of men.
It should be noted however that the literature reports
that the incidence of anterior cruciate ligament rupture in the sports population is more frequently for
women36,37. On the basis of this data we could assume a low commitment to sport by women or less involvement in contact sports in our region. Male gender and younger age24 are factors associated with a
return to sport after ACLR, while activity-related knee
pain and cartilage injury are factors associated with
not returning to sport.
A recent study found that all individuals undergoing
ACLR expected to have normal or almost normal
knee function within 1 year of ACLR, and 91% expected to return to their pre-injury level of sport 38.
Participants who had returned to their pre-injury sport
or recreational activity had more positive responses
to the psychological outcomes, a higher knee-related
quality of life and self-reported knee function, were
more satisfied with their current knee function, and
reported better knee function in sport and recreational activities compared to those who had not returned
to sports.
The major limitations of this study is its retrospective
design and the short duration of the study. The sample size is small, although the other series reported a
similar number of patients, and the follow-up may not
have been long enough to detect further failures and
inability to continue sport activity. Because of the defined inclusion criteria of time since surgery, only a
limited number of patients was eligible to participate.
We were unable to verify the exact time spent doing
sports, full or limited participation, and training/match
exposure. Lastly, the lack of instrument examinations
prevented the detection of eventual surgical failures.
Thus, we lack a control group to compare to the effectiveness of specific guidance provided at discharge.

rn

ed that a mean number of episodes of pain in the last
four weeks was 2.7 ± 1.9 and the mean VAS was 2.3
± 2.0. The linear regression model showed that the
restarting of the same sports after surgery improved
the score (coef = 2.3; 95% CI = 0.9-3.8; t = 3.3; p =
0.002).
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