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Introduction
The anterior cruciate ligament (ACL) rupture has become a very common injury and it is usually sports related. The incidence of
this injury has an increasing tendency, as people tend to engage more with sporting activities; in the USA the incidence recently
was from 100.000 to 200.000 per year [1]. There are three timing stages where physiotherapy has a very important role to this
injury. The first stage is before the injury and the strategies we are adopting in order to avoid a potential ACL injury. The second
stage is after the injury and how we end up deciding an operative or conservative management for the patient. The third stage
is the rehabilitation protocol after the ACL reconstruction surgery. In all of these stages the physiotherapist has the primary role
in the patient’s treatment.

Pre-injury prevention strategies

It has been reported that preventive neuromuscular training leads to a reduced relative risk of ACL injuries [2]. Especially
strengthening and proximal control exercises seem to reduce the relative risk of an ACL injury in female athletes. The effect of
plyometric exercises seems to have positive in preventing the ACL injury but not statistically significant [3].

Physiotherapy for ACL deficient patients

Physiotherapy has a very significant role after a knee injury which involves the ACL ligament. It is very important to begin as
soon as the inflammation has subsided passive range of motion exercises of the knee and weight bearing as tolerated [4limitation of complete extension, delay in strength recovery, anterior knee pain]. Prevention of muscle atrophy is important as well. A
balanced quadriceps-hamstrings coactivation ratio exercises, such as single-limb leg-lift, lateral and transverse hop-to-balance
exercises can be proven beneficial for the ACL deficient patients. Lunge exercises can help for quadriceps strengthening [5]. A
good hamstrings control is linked with high incidence of successful avoidance of surgery after an ACL rupture [6]. The use of
knee brace has been proposed to reduce patients’ instability feeling, but there are reports that could interfere with the day-today activities [7]. It is recently reported the weight-bearing closed chain exercises for ACL deficient patients should be preferred
from the open chain exercises, as they are [8].
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Patients who have high demands such as professional players engaging with sports which include pivoting movements
and patients with other major knee injuries (pathology in the
other ligaments, menisci tears or cartilage injuries) will be
treated operatively with an ACL reconstruction. For the rest
of them the conservative management is the initial option,
which includes an intense physiotherapy protocol with the
aim to return to the pre-injury activities without instability
symptoms. This program lasts at least 6 weeks and consists
from muscle strengthening exercises, cardiovascular endurance training and sport-specific and agility exercises such as
quick start and stops, cutting and pivoting. At the end of the
program the patients who achieve to return to their pre-injury activity level without symptoms are identified as ‘copers’,
the rest of them are candidates for operative treatment and
identified as ‘non-copers’ [9,10]thereby ultimately resulting in
knee instability and dysfunction. However, ACL rupture does
not automatically infer functional impairment and instability
as confirmed by the ACL deficient (ACLD). Although ‘copers’
have normal activity levels and they manage to overcome their
deficiency without functional problems, their walking economy remain impaired compering to the healthy baseline. This
fact could lead us to treat them operatively as well, when the
energy cost is important for the patient [11].

dence is still limited for the role of perturbation and vibratory
training, but it is unlikely to be harmful for the patients and
could provide small benefits for them [19]. The postoperative
use of the knee brace has been proven by numerous studies
that is not adding anything to the rehabilitation after an ACL
reconstruction [19,20of MEDLINE, AMED, EMBASE, EBM reviews, PEDro, Scopus, and Web of Science to identify systematic reviews of ACL rehabilitation. Two reviewers independently
selected the studies, extracted data, and applied quality criteria. Study quality was assessed using PRISMA and a best evidence synthesis was performed. Five systematic reviews were
included assessing eight rehabilitation components. There was
strong evidence (consistent evidence from multiple high quality randomised controlled trials (RCTs]. Despite that fact, the
use of brace may be beneficial for the early postoperative period (1-2 weeks) in order to give time to the patients to regain
their confidence [12]. An early start of closed chain exercises
has been proven to be beneficial and safe as well [21]it does
not appear that clinicians should completely abandon more
traditional OKC exercises and replace them with CKC exercises
in postoperative ACL reconstruction rehabilitation programs.
Both types of exercise apparently can be modified to minimize
(1. A later start (at 6th postoperative week) of open chain exercises is also recommended [22].

The main aim of the physiotherapy after the ACL reconstruction is for the athlete to return to his pre-injury activity levels
at the sixth month. Although the operation restores the stability of the knee joint, the physiotherapist has to confront many
problems during this period. The initial pain and swelling after
the operation has to be addressed. The range of motion of the
knee joint as well as the muscle strength and the proprioception has to be restored. Cardiovascular fitness and endurance
levels are important as well and have to be maintained in high
levels. The patient has also to overcome his kinesiophobia before returning to sporting activities. Numerous rehabilitation
protocols have been developed in order to achieve this goal.
The main objective of all of them is to achieve the earliest maximum level of strengthening and loading without provoking an
ACL re-injury [12].

In conclusion we can state that physiotherapy is the most
important part of the patient’s management and treatment.
Physiotherapy has significant impact on prevention of ACL injury and a leading part on pre- and post- ACL reconstruction
management. Main aims are to restore the full ROM of the knee
and to restore muscle strength and proprioception. These aims
have to be achieved by performing easy and safe exercises and
by avoiding shear forces of the knee, in order to prevent re-injury.

Postoperative rehabilitation

One of the first goals of the postoperative rehabilitation is to
regain full range of motion of the knee joint. It is proven that
full ROM lead to better functional outcomes [13] and decrease
the risk of arthrofibrosis [14]. Nevertheless the role of the aggressive approach of the restoration of ROM remains controversy [15]. Muscle strengthening and the prevention of muscle
atrophy are very important for the postoperative rehabilitation, neuromuscular electrical stimulation combined with voluntary muscle contraction can lead to the desirable results
[16]. Proprioception training has high correlation with better results after the surgery [17], despite the fact that muscle
strengthening has been proven to be more beneficial [18]. Evi-

Conclusion
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