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ABSTRACT  

Introduction: the knee is one of the body joints most subject to injury, being present in 

both athletes and non-athletes. About 9% of conditions affecting the knee injuries 

concern the ligament system, where ACL is the most affected one. Ligament 

reconstruction is aimed at returning the patellar stability and avoiding any recurrence 

option or associated damage. The post-surgical physiotherapy has a vital role in 

patient recovery, primarily focused on restoring range of motion and muscle strength 

in order to achieve full functionality. 

Objective: to select, analyze and contrast, through a literature review, scientific 

evidence about the level of effectiveness of physiotherapy treatment after an ACL 

reconstruction.  

Materials and methods: a systematic review based on physiotherapy treatment 

intervention on ACL injuries was carried out. In that regard, a total of 35 articles were 

selected of which only 15 met the inclusion criteria and were chosen from the major 

databases: "PEDro", "PubMed", "EBSCOHost", "Punto Q de la Biblioteca de la 

Universidad de la Laguna” and “Google Scholar". 

Results: using different physiotherapy modalities after an ACL intervention, in a 

correct and progressive way, satisfactory outcomes will be achieved.  

Conclusions: physiotherapy treatment after an ACL reconstruction should combine a 

variety of techniques to get a full restoration of knee function, starting as early as 

possible, establishing a well-structured exercise programme, in addition to 

recognizing those risk factors that influence the injury.  

Key words: “anterior cruciate ligament”, “physiotherapy”, “anterior cruciate ligament 

and treatment”, “rehabilitation” and “anterior cruciate ligament post-operative”. 

 

 

 

 

 

 



 

 

RESUMEN 

Introducción: la rodilla es una de las articulaciones del cuerpo más supeditadas a 

sufrir lesiones, haciéndose presente tanto en deportistas como no-deportistas. 

Alrededor del 9% de patologías que afectan a la rodilla constituyen lesiones del 

sistema ligamentario, donde el más perjudicado es el LCA. La reconstrucción del 

ligamento está encaminada a devolver la estabilidad rotuliana y evitar cualquier 

opción de recidiva o daño asociado. La fisioterapia post-quirúrgica presenta un papel 

vital en la recuperación del paciente, principalmente centrada en restablecer la 

amplitud de movimientos y la potencia muscular para así lograr la completa 

funcionalidad.  

Objetivo: seleccionar, analizar y contrastar, mediante una revisión bibliográfica, la 

evidencia científica acerca del grado de efectividad en el tratamiento fisioterápico 

tras una reconstrucción del LCA.  

Materiales y métodos: se llevó a cabo una revisión bibliográfica basada en la 

intervención de la fisioterapia sobre el tratamiento en lesiones del LCA. Para ello, se 

seleccionaron un total de 35 artículos de los cuales se escogieron 15 que cumplían 

con los criterios de inclusión procedentes de las principales bases de datos: 

"PEDro", "PubMed", "EBSCOHost", "Punto Q de la Biblioteca de la Universidad de la 

Laguna” y “Google Scholar".  

Resultados: usando de forma correcta y progresiva las diferentes modalidades de 

tratamiento fisioterápico después de una intervención del LCA lograremos obtener 

resultados satisfactorios.  

Conclusiones: la intervención de la fisioterapia tras una reconstrucción de LCA debe 

combinar diversas técnicas para conseguir restaurar la función plena de la rodilla, 

ser precoz, establecer un programa de ejercicios bien estructurado y además 

reconocer los factores de riesgo que inciden en la lesión.  

Palabras clave: “ligamento cruzado anterior”, “fisioterapia”, “ligamento cruzado 

anterior y tratamiento”, “rehabilitación” y “ligamento cruzado anterior post-operatorio”. 
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1. BACKGROUND  

 

The knee is the largest synovial joint of the human skeleton. In it, the union of 

three bones takes place: the distal end of the femur, upper tibia and patella. This 

articulation is reinforced by the anterior and posterior cruciate ligaments, which are 

responsible for regulating joint kinematics, besides acting as sensory organs. (1,2,3)  

The primary function of the anterior cruciate ligament (ACL) is to provide stability 

to the knee limiting the movements of hyperextension, anterior tibial translation and 

rotation both internally and externally of the joint. (4) 

The knee joint is one of the most affected, and in 9% of cases ligament injury 

occurs, being the most common the anterior cruciate ligament (ACL). This type of 

injury is more prevalent on females and in sports like football, basketball, athletics or 

contact ones. In fact, it is estimated that the incidence of this condition is 3.7% per 

year in people who engage in the practice of some sport while regarding the inactive 

population, a result of 52 out of 100,000 people is obtained. (4,5) 

ACL rupture, either alone or in combination with meniscal or collateral ligaments 

lesions will produce significant degenerative changes between 60 and 90% of 

patients in a period between 10 and 15 years after the injury. This results in a loss of 

balance, gait insecurity and functional limitation. The most common treatment in 

these cases is ligament reconstruction, obtaining a correct and vital post-surgical 

early rehabilitation to regain mobility and functionality of the joint. (2,6) 

It is for this reason that the main objective of this work is to "assess the extent of 

effectiveness of different treatments of physiotherapy after ACL reconstruction." 

Thus, it is crucial to know the structures that make up this joint as well as it 

performance, so as to further understand the rehabilitation process. 
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1.1.  ANATOMY OF THE KNEE 

 

1.1.1. Knee joint  

The knee is a joint formed by the union of the thigh bone and the tibia. In this 

region, it also appears another bone called patella. This structure is very important 

for walking or running, supporting the body weight while taking off and falling during 

the jumps. In this case, the tibiofemoral joint will be responsible for supporting the 

load of the body while the other one formed by the tibia and patella takes care of 

directing the pull exerted by the quadriceps muscle anteriorly to the tibia and avoiding 

wear and tear of the tendon. (1,3) 

 

Image 1.1: Structures that make up the knee joint 
(7)

 

 

The mechanical knee joint is very complex because on the one hand, it must have 

a high stability in full extension to support the body weight on a reduced base of 

lifting and on the other, it must be equipped with a wide mobility required in 

processes as essential as walking, running and foot orientation according to the 

alterations of the ground on which we stand. (3) 

When we talk about the knee, we must keep in mind that it is a biaxial and 

condylar joint where a concave surface slides over another convex one by means of 

two axes as if it were a hinge. 
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This joint has two degrees of freedom: flexion and extension, which allow you to 

adjust the distance from the body to the ground or what is the same, approximate or 

ward off the end of the member to its root and although accessorily, a second degree 

by which a rotation is possible about the longitudinal axis but only with the knee 

flexed. (1,3,8) 

 The articular surfaces found in the knee are: 

— Femoral condyles 

— Patellar surface of the thigh bone 

— Articular facet of the patella 

— Femoral meniscus  

    A very important aspect on the functioning of this complex joint is that thanks to its 

involvement in the support of the body, it exhibits a mechanism of "blocking" which is 

very effective for metering the muscle energy used to maintain the extended joint 

during standing. (1) 

Despite providing a large number of mechanisms that facilitates and assists us in 

maintaining of posture and achieving movements, the vulnerability of this articulation 

cannot be ignored due to the following factors: (8) 

 

Knee flexion          Increases instability         Enhances exposure to ligament and 

menisci injuries. 

Knee extension         Increases the susceptibility of articular fractures and ligament 

ruptures.  

 

1.1.2. Menisci organization and functions 

        The knee is made up of two menisci, one internal or medial and other lateral or 

external. These are movable fibrocartilaginous tissue interposed between the femoral 

condyles, the tibial glenoid and the patella, the main function of which is to provide 

stability and act as a stop on movements that may compromise the joint. (1,9) 
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 Where its morphology is concerned, the medial meniscus is found to be the 

biggest, being a C-shaped cartilage, relatively oval and wider at the back, while the 

lateral meniscus is small, showing an almost circular or ring shape, which gives it a 

great mobility. (10) 

        Either one or the other are joined by their peripheral edge to the joint capsule, 

and by means of this, the medial meniscus is fixed to the medial collateral ligament. 

On the back area (horns), both menisci are inserted through ligaments into the pre-

spinal and retro-espinal bone surfaces of the tibial bone. At the front, each meniscus 

is attached to the patella trough the patellar-menisci ligament and often these two 

ligaments are joined together by the buccal or transverse ligament. Apart from this, 

they are avascular and cartilaginous in their 2/3 internal and vascular sections, while 

fibrous in their outer third part. (9,11) 

Note also that these two elements improve the congruence between the 

femoral and tibiae condyles during joint movement, wherein such articulating surface 

varies depending on the position of the knee, remaining small and curved in flexion, 

and wide, flat in extension. (1) 

 

 

 

Image 1.2: Top menisci view. Axial section. 
(7)
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1.1.3. Ligamentous system 

Ligaments are strong structures that connect two bones, the femur and the tibia. 

They are responsible for providing stability and strength, in addition to guiding the 

adjacent skeletal segments during joint movements and primary constraints for 

translation of the knee during passive load. There are four main ligaments in the 

knee joint: (3,12)  

The collateral ligaments are located on either side of the joint and stabilize the 

movement of the knee hinge. Apart from this, they play a drag and containment role 

thanks to their obliquity. There are two: (1,13) 

— Fibular collateral ligament: cord-shaped, it is inserted proximally in the 

lateral femoral epicondyle, above the groove for the popliteal tendon. 

Distally, it has its insertion on the lateral surface of the fibular head. 

— Medial collateral ligament: it has a wide, flat shape. It originates at a 

higher level in the medial femoral epicondyle and descends to end 

inserted into the medial edge and inner surface of the tibia. 

On the other hand we have the cruciate ligaments. Located in the intercondylar 

region of the knee, they connect the femur and the tibia. They are the most important 

joint ligaments since they avoid the anterior and posterior displacement of the tibia in 

relation to the femur. We can also distinguish two: (1,3,13) 

— Anterior cruciate ligament: it is an intra-articular ligament. Its primary 

function is to give anterior-posterior and rotational stability to the joint. 

(12) It has its origin in the anterior intercondylar area of the tibia and it is 

inserted into the posterior portion of the femoral intercondylar fossa. (1) 

— Posterior cruciate ligament: it performs a function opposite to the above, 

so that it limits the posterior displacement and provides stability to the 

joint in flexion and extension movements. It is attached to the rear face 

of the intercondylar area (tibia) and rises anteriorly to the medial wall of 

the intercondylar fossa of the femur. (1,3,14) 
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Image 1.3: Ligamentous activity during anterior and posterior displacements. 
(7)

 

 

1.1.4. Knee joint muscles 

Muscles are the engines that make possible the movements of flexion and 

extension of the knee in the sagittal plane (front axle). According to the function they 

perform, they are divided into: 
(3) 

 

o Flexor musculature: (15,16) 

Muscle Origin Insertion 

Biceps femoris - Long head: ischial 
tuberosity. 

- Short head: linea aspera 
and lateral condyle of the 

femur. 

External surface of the 
fibula and tibial condyle 

side. 

Semitendinosus Ischial tuberosity. Medial aspect of the tibial 
shaft. 

Semimembranosus Superior lateral quadrant 
of the ischial tuberosity. 

Medial tibial condyle and 
lateral femoral condyle. 

Figure 1.1 
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o Extensor muscles: (15,16) 

Muscle Origin Insertion 

Rectus femoris Anterior inferior iliac spine 
and back of the 

acetabulum. 

Patellar base. 

Vastus intermedius Femur anterior-external 
face (two upper thirds). 

Patellar base. 

Vastus lateralis Linea aspera, greater 
trochanter and 

intertrochanteric line of the 
femur. 

Patellar external face. 

Vastus medialis Linea aspera and 
intertrochanteric line of the 

femur. 

Internal portion of the 
patella. 

Figure 1.2 

 

These four muscles previously mentioned are components or fascicles of one of 

the most powerful muscles in the human anatomy, the femoral quadriceps, which 

occupies the entire anterior thigh. (17)
 

 

                         

 Image 1.4: Frontal view. Extensor muscles. 
(7)

                    Image 1.5: Posterior view. Flexor muscles. 
(7)
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1.1.5. Knee joint blood supply 

It predominantly takes place through the descending branches and arteries of the 

knee: (1,17)
 

 

o Femoral 

o Popliteal                                            Femoral area  

o Femoral circumflex lateral  

 

o Peroneal circumflex                                                Tibial area 

o Recurrent branches of the anterior tibial artery             

 

Figure 1.3 

 

All these vessels together with veins will form an anastomotic network around the 

joint, responsible for supplying and collecting the blood to and from different 

structures. (1)
 

 

1.1.6. Knee joint innervation  

The innervation of the knee joint has to be structured in four parts. Each of these 

will be innervated by branches of the nerves that are mentioned below: (14) 

o Medially: through the obturator nerve and saphenous. 

o Anteriorly: innervation is carried out by the femoral nerve. 

o Posteriorly: by the tibial nerve. 

o Laterally: by the common peroneal nerve. 

 

1.2. KNEE JOINT BIOMECHANICS 

The mechanical joint mobility of the knee is very complex, because on the one 

hand it must have high stability during full extension to hold the whole body burden 

on a small area while taking into account the length of the lever arms, whereas on 

the other, it must be provided with the necessary mobility for walking, running and an 

ideal foot orientation depending on ground variations. (3,8)
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That is why we must know the condition of the knee when it is in the absence of 

movement (static) or during this (dynamic) in order to understand its mechanical joint 

mobility: (18) 

 Static:  

o Bipodal Support: during bipodal station, the weight supported by both 

knees is proportional to the body segment that is above them (thigh, 

pelvis, trunk, head and upper extremities), which represents almost 

86% of the total load. The center of gravity (GC) at this stage is level 

L3. (8,18) 

o Monopodal Support: In this situation, the burden supported by the 

knee is the same as during the bipodal support plus the weight of the 

contralateral limb. Here the GC would be slightly offset to L4 and L5. 

From this point the force is transmitted to the ground through the 

knee. (8,18) 

 Dynamic:  

o In extension: the most important is the quadriceps muscle, the main 

function of which is to extend the knee and control the passive flexion 

movements. As being anterior, it prevents posterior displacement of 

the tibia with the PCL. The balance between the vastus medialis, 

rectus femoris and vastus lateralis makes it possible to stabilize the 

patella in the femoral trochlea. (8) 

The expansion of these muscles will tighten the capsule, and the fiber 

tracts that bind them to the menisci allow them to move forward 

during the extension. Thanks to this, abnormal movements between 

femur and tibia are avoided. (18) 

o In flexion: sartorius, gracilis and semimembranosus are major knee 

flexors. Besides this, they act as internal rotators of the tibia, the 

effectiveness of which increases when bending progresses from 0º to 

90º, attending dynamically to medial elements and ACL for opposing 

external rotation and anterior displacement of the tibia. (8,18) 
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1.3. ANTERIOR CRUCIATE LIGAMENT MORPHOLOGY AND FUNCTION 

The ACL is an intra-articular and extra-synovial structure. Its proximal insertion is 

at the back of the inner face of the lateral femoral condyle and hence it opens fanlike 

to be inserted distally among the tibial spines. It is composed of collagen fibers 

surrounded by loose connective tissue and synovial tissue distributed 

homogeneously. (2,19)
 

The average length of the ACL is around 31 and 38 mm and has a width of 11 

mm. 

Typically, this ligament presents two fascicles: 

o Posterior and external: it is the most rear and external to the tibia, and 

distal and posterior to the femur. 

o Anterior and medial: it is located more anterior and inner in the tibia 

and proximal and anterior in the thigh bone. 

Body supply is just poor and is given by the average geniculate artery, while 

innervation depends on the ramifications of tibial nerve. Also remarkable is its tiny 

healing capacity so it is essential to access technical data reconstruction after injury 

or surgery. (2,19)
 

The primary function of this structure is to provide stability to the knee resisting 

hyperextension movements, anterior tibial translation and rotation both internally and 

externally. With the knee flexed, it is also responsible for repelling the forces of varus 

and valgus. (4,20) 

 

1.4. CAUSES AND CONSEQUENCES OF ACL INJURIES  

ACL injuries occur when the forces applied directly or indirectly on the knee go 

beyond its own tissue tolerance. Alterations by direct contact usually happen when 

applying extreme forces with knees together, which in turn result as an added 

affectation of the medial meniscus and contralateral internal ligament. (4) 
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Indirectly or in a "contactless" way, the mechanism responsible of this injury is the 

trauma that occurs when the foot is resting on the floor or lawn and the body abruptly 

swerves, carrying all the body weight on the knee and getting as a result ACL 

rupture. This type is the most common cause and represents between 70 and 80% of 

ACL injuries. (4,12)
 

Typically, ACL injuries do not ensue in isolation, namely, not only the ligament 

breaks. The menisci, being movable structures can become fixed between the 

condyles and the glenoid, resulting in a crushing and finally a meniscal injury 

associated. (4) 

The ligament injury significantly affects the normal functioning of the knee, (20) 

which can be seen in the following four parameters: 

o Rupture of this ligament will cause instability in the joint, which results in 

increased mobility, or what is the same, previous displacement of the 

shinbone in relation to the femur (anterior drawer sign). 

o Added to the previous, the proprioceptive ability of the leg will also be 

diminished, carrying a sensory-motor loss of joint movement and posture 

detection. 

o Another one of the shaken functions is muscle activation, since the decrease 

in damaged ligament mechanoreceptors prevents muscle-ligamentous 

reflection between the quadriceps and ACL, which impede performing 

voluntary contractions.  

o Finally, there is a significant loss of strength and muscle mass of the limb 

concerned often resulting frequently in a muscle atrophy due to the lack of 

exercise. 

 

Diagnostic methods in ACL injury 

For a correct diagnosis of the lesion it is necessary to follow a set of guidelines. 

The first thing will be to perform an anamnesis of the patient through which we will 

request relevant information to determine the possible causes of injury, lifestyle, 

previous injuries, etc. It is essential to create a pleasant environment so that the 

patient could feel comfortable. 
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Once this is achieved we will go on with a physical examination. The aim of this is 

one is to detect any instability of the knee because of ACL absence or damage. (12) 

If the physical examination is not effective enough for an optimal diagnosis there 

are a number of complementary alternative assessments. Among them, we can 

stand out the following: 

 Diagnostic Tests: they consist of easy manual examinations with which 

the likelihood of a developing injury can be discovered. (20) The most 

effective manual tests are: 

- Lachman test: with the knee extended, one hand holding the back 

of the thigh and while the other hand holding the upper end of the 

leg, we try to move it from front to back and vice versa. If a 

previous displacement is perceived, it is determined that there is a 

"previous Lachman" unequivocal evidence of ACL tear (8) 

- Anterior drawer test: with the patient placed supine and the knee 

flexed at a right angle and supported on a hard surface, the 

examiner blocks the patient´s foot by sitting on it with both hands 

holding the upper end of the leg. Pulling to himself, he explores 

the so-called "anterior drawer sign." (8) 
- Pivot shift test: patient places himself on prone position. The 

maneuver is performed by carrying out a movement of knee 

flexion and extension while a force at valgus and internal rotation 

is applied with the body itself. If the test is positive, we will get an 

anterior subluxation of the tibia in extension, which in flexion 

disappears. (8) 
 Diagnostic imaging techniques: the techniques used for this are X-rays, 

by which we obtain images of soft tissues and bone structures; and 

magnetic resonance imaging (MRI) through which we can discover 

whether or not there are ligament damage, meniscus or cartilage 

disorders. (12,20,21) 
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1.5. SURGICAL TREATMENT  

The main objectives of surgery after an ACL injury consist of restoring articular 

function (stability) in the short term and avoid the appearance of alterations that could 

degenerate the joint over a period of longer time. For that reason, it is also necessary 

to know a number of factors that will determine the best possible treatment: (19) 

— Patient´s age 

— Instability grade 

— Previous injuries 

— Activity level 

— Functional, labour and/or sportive expectations.  

The most commonly used technique is arthroscopy. This is based on introducing, 

through a small incision in the skin, a tiny camera in order to diagnose and display 

any injury apart from directly controlling the entire process of surgery. Subsequently, 

a second slit is made by introducing the relevant instruments necessary for the ACL 

reconstruction. (19) 

 

1.5.1. LCA reconstruction techniques 

Surgery involves replacing the damaged ligament with a new one. In that 

regard, different types of methods exist: (12) 

 Autografts: these are grafts which are coming from the patient, i.e., the 

same knee that it is intervened. The new ligament is formed with own 

tendons, which has better acceptance because of their biocompatibility, 

low cost, immediate availability and lack of potential associated diseases. 

Among autografts, the most used are: the derivative of the central third of 

the patellar tendon, through bone fragments from the lower pole of the 

patella and tibia or commonly known as plasty bone-tendon-bone (BTB) 

reconstruction and the one obtained from pes anserinus tendons 

(semimembranosus and internal rectus muscles) called ST-RI plasty. 

(22,23)
 

 Allografts: these are grafts coming from a donor, which are preserved by 

freezing. Like the previous ones, can be BTB, ST-RI or quadriceps 

tendon. (22) 
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 Artificial plasty: they are synthetic material. Among these, the most used 

are carbon fibers, Dacron, various polymers, etc. This type of graft does 

not have the effectiveness of the above due to the occurrence of 

complications associated as synovitis or plasty failures. (22)
 

 

In order that any of these grafts is considered appropriate when making a 

ligamentoplasty, they must meet a number of features: to allow a rigid and resistant 

fixation, to support the cyclic loads, not to suffer movements inside the tunnel and, of 

course, a quick integration. (19) 

 

1.5.2. Performing tunnels and fastening systems 

There are several techniques for making tunnels, such as the mono-tunnel 

method, the double-bundle technique, the process of double incision or mono-

fascicular anatomical technique. Among all these, what most surgeons prefer, since it 

has better results is the double bundle technique, which involves performing two tibial 

and femoral tunnels, that provides better control of rotational stability. Generally, the 

tibial anchoring is wider and stronger than the femoral one. (19,22) 

For a speedy recovery from fixation it is essential that it is rigid enough to allow 

early rehabilitation before the graft is biologically integrated. Next, interference 

screws are placed between the end of the graft and the tunnel wall. Usually, screws 

made of resorbable materials, which may even go unnoticed in post-operative 

radiographs. (24)
  

As fixing method, one of the most widely used is the Endo-Button, based on the 

anchoring of the device in the outer cortex of the femur. 

 

1.6. PHYSIOTHERAPY TREATMENT ON ACL 

 

1.6.1.  Preoperative treatment  

The rehabilitation process has to be gradual and follow a set of guidelines. To 

proceed with the surgery, it is necessary that the knee in question is physically ready 

and the patient mentally prepared to obtain beneficial effects after surgery.  
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At this stage, it is intended to achieve a pain decrease, reduce inflammation, 

preserve or increase range of motion of the knee and maintain muscle strength and 

tone, to the extent that the patient can bear it. (24)  See figure 1.4. 

 

Figure 1.4 

 

1.6.2. Post-surgical treatment  

The primary goal of this rehabilitation phase is to maximize the function after the 

injury, so that we must take into acount a number of key points: to improve muscle 

strength and movement, as well as agility and proprioception and, primarily, the 

patient´s confidence. Despite not mentioning it, this goal will be obviously common 

for both people engaged in sport and those with low levels of physical activity. (24,25) 

From those articles selected to write this systematic review, we have focused on 

the following (4,20,21,25,26) in order to develop a treatment plan that complies with 

marked targets. Rehabilitation treatment will start once the patient has been 

discharged from hospital, the 3rd-4th day after the operation. 

 

 

 

 

 

 

 

Parameters Treatment to follow 

Pain and inflammation Cryotherapy, TENS, U.S, bandage and 
NSAID´s. 

Joint range Passive or active-assisted mobilization. 

Muscle tone Strengthening the flexor and extensor 
muscles of the knee. 
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 Treatment development: (See figure 1.5) 

Figure 1.5 

 

Treatment 
phases 

Time frame Exercise programme 

1st Weeks 1 and 2 
-Pain and inflammation decrease: 
NSAID´s, TENS and cryotherapy. 

-Joint range: full extension and 90º flexion. 
-Support with free flexion exercises. 

-Partial genuflection. 
-Short steps. 

-Work on tiptoes. 

 

2nd Weeks 3 and 4 
-Normal gait pattern. 

- Closed kinetic chain exercises in flexion 
and knee extension. 

- 20º-0º extensions with electrostimulation 
-Static bicycle. 

At the 4th week, starting: 
- Hamstrings strengthening. 

-Full self-stretching. 
-Swimming. 

 

3rd Weeks 5 and 6 
-Strengthening exercises. 

-Quadriceps bench. 
-Proprioceptive activities. 

4th Weeks 7-11 
-Assess muscle strength. 

- Agility drills, changes of pace and 
direction (with orthotics). 
-Increase strengthening. 

- Integration into basic activities of daily 
living. 

5th Week 12 
In sportive people, training to resume 

previous sports activity. 
- Almost total quadriceps muscle power in 

healthy limb. 

6th 4th-5th months 
If completely balanced joint, without 

effusion, knee stability and skill in agility 
drills are shown: both labour and physical 

activity is resumed. 
Absence of: 

-Motion deficits. 
-Knee “flex”. 

-Muscle atrophy. 
-Instability. 

-Negative sequelae. 
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2. OBJECTIVES 

2.1. GENERAL OBJECTIVE 

o To select, analyze and contrast, through a literature review, scientific 

evidence about the level of effectiveness of physiotherapy treatment after 

an ACL reconstruction.   

 

2.2. SPECIFIC OBJECTIVES  

o To determine whether an early start of rehabilitation involves a recovery 

improvement.  

o To assess treatment in athletic and non-athletic patients.  

o To appraise the potential risks associated with the intervention. 

o To verify the importance of patient’s mood to meet the rehabilitation process 

with better expectations.  

o To identify variables associated with returning to normal activity.   

  



    18 

 

3. MATERIALS AND METHODS 

 

This is a literature review carried out by means of a rigorous search for literature 

reviews and randomized clinical trials making use of the major databases: "PEDro", 

"PubMed", "EBSCOHost", "Punto Q de la Biblioteca de la Universidad de la Laguna” 

and “Google Scholar". The keywords used for research were: “anterior cruciate 

ligament”, “physiotherapy”, “anterior cruciate ligament and treatment”, “rehabilitation”, 

“anterior cruciate ligament post-operative”. In order to narrow down the search 

further, the Booleans “AND” and “OR” were used. 

To conclude, for the selection of data, the articles found were submitted, to the 

following inclusion and exclusion criteria.  

 

3.1. INCLUSION CRITERIA 

o Articles published between 2011 and 2016.  

o Systematic reviews and randomized clinical trials.  

o Studies where possible treatments after ACL reconstruction are compared. 

o Articles either in Spanish or English. 

o Free full text available. 

o Research objective of articles should be patients who underwent ACL graft. 

o Studies displaying any of the keywords on their title. 

 

3.2. EXCLUSION CRITERIA 

o Articles published before 2011. 

o Studies published in any language other than English or Spanish. 

o Articles with restricted access. 

o Publications where physiotherapy treatment in LCA is not mentioned. 

o Studies that do not meet the purpose of this review. 

 

3.3. STUDY SELECTION 

The process for selecting articles has been carried out based on the results 

acquired in the different databases. First of all, a simple search was performed by 

entering keywords in different databases obtaining a total of 5075 studies.  
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After applying the appropriate filters, that is to say, literature reviews and clinical 

trials published, full text, English or Spanish and publication date (last five years), the 

number of resulting articles was limited to 777. 

After a thorough reading of the summary and based on the information they 

provided, 35 items were left.  

Finally, after reading each of the aforementioned items and applying the exclusion 

criteria, 15 studies were chosen, all of which met both the inclusion criteria and the 

aim of this work. 

 

 

        Search strategies 

 PubMed: 2966 

 PEDro: 79 

 Punto “Q”: 486                  N: 5075                     

 EBSCOHost: 144 

 Google Scholar: 1400 

 

 

 PubMed: 55 

 PEDro: 6 

 Punto “Q”: 430             N: 777 

 EBSCOHost: 5 

 Google Scholar: 281  

 

                                             35 references 

 

                                                                  15 articles were included for this review: 

 4 randomized clinical trials  

 11 systematic reviews 

 

Figure 3.1 

 

 

  

After applying inclusion criteria: 

 Syst. Rev. / R.C.T. 

 Full text 

 Publication date 

 Language 

 Removed 8 

duplicate articles 

 Title reading 

 Abstract reading 

After a thorough 

reading of articles: 
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4. RESULTS 

4.1.  RANDOMIZED CINICAL TRIALS  

 

Bieler T. et al (25) carried out a randomized clinical trial where a comparison of the 

effects obtained with resistance training at high and low intensity was established. In 

order to do this, a total of 50 patients (31 men and 19 women) aged 18-45 years and 

were also distributed haphazardly into two groups, 24 subjects for high intensity 

training and 26 for low intensity. 

Variables measured were maximum muscle power, laxity of the patellar joint, knee 

function and auto reports about the function, the latter by the scale KOOS (Knee 

Injury and Osteoarthritis Outcome Scores). Period treatment that patients were 

exposed was 7 to 20 weeks with an early onset thereof. 

Out of the 50 patients randomized, 38 were able to meet the period of 20 weeks of 

post-surgical rehabilitation programme, better results, particularly an increased 

extensor muscle power, were found in the HTR group. Regarding the other three 

variables, no differences were observed between both groups.  

Singh S. et al (26) compared the efficacy of two accelerated rehabilitation protocols 

on muscle strength and functional status in patients undergoing ACL by a clinically 

randomized test with a sample size of 20 people divided into two groups of equal 

proportion (1: 1) and also aged 18-35 years.  

As variables, muscle strength and knee functional status were measured by 

means of the following scales: Manual muscle testing technique and Cincinnati knee 

rating scale (CKRS), respectively. 

For each group, it was assigned a certain type of exercises that were part of the 

treatment plan, performing 10 repetitions of each for 10-second periods. 

In both groups, patients improvements were appreciated, but comparing the 

values obtained authors conclude that the rehabilitation protocol designed for group 

A gives better results in range of motion and functional status than that received by 

the group B. Apart from this, early and gradually return to sporting activity favours the 

rehabilitation process. 
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Hart J.M et al (27) developed a cross-sectional study the objective of which was to 

compare quadriceps muscle function in patients with an ACL reconstruction through 

a two-week daily treatment with cryotherapy, exercise, or both.  

For the investigation a total of 30 patients, 20 women and 10 men were included. 

The intervention consisted of two weeks of treatment that included four supervised 

sessions and daily exercise at home.  

These subjects were assigned into three randomized groups to receive 20 minutes 

of cryotherapy in the knee joint, 1 hour therapeutic exercises, or cryotherapy followed 

by exercises. Those who submitted multiple ligament injuries, post-operative 

complications or inability to tolerate cryotherapy were excluded.  

Results obtained denote that the prior application of cryotherapy to performing 

therapeutic exercises facilitates muscle strength gain in the quadriceps.  

Abkari A. et al (28) executed a randomized clinical trial to determine the 

effectiveness of balance training in patients who have undergone ACL 

reconstruction.  

For the trial, 48 patients were enrolled between October 2012 and August 2013 

and divided equally between the two groups in the study; balance training group and 

control group.  

Settings measured in this study are the overall stability index (OSI), 

anteroposterior stability index (APSI) and mediolateral stability index (MLSI). 

Although statistical difference was not found between the two groups, balance 

training itself partially improves the dynamic stability in the early stages of 

rehabilitation.  
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4.2. RANDOMIZED CLINICAL TRIAL CHARTS 

Reference Research Sample and intervention group Results 

Author and year Type of 
research 

Sample and 
mean age 

Group A 
treatment 

Group B 
treatment 

Variables and 
measure 

instruments 

Results 

Bieler T et al. (25) 

(2014) 
Randomized 
clinical trial 

N=50 

Age=18-45 years 

N=24 

High training 
resistance 

(HTR) 

N=26 

Low training 
resistance 

(LTR) 

From 8-20 weeks 
immediately after 

surgery. 

Leg extensor 
power. 

Knee joint laxity. 

Knee function. 

Self-reported knee 
function: KOOS. 

 

There is an 
improvement on leg 

extensor muscle power 
in HTR during the 

weight training period. 
It is important to start 
an early rehabilitation 

to get a faster 
recovery. For the other 
variables, there are no 
differences between 

both groups. 

Singh S et al. (26) 

(2014) 
Randomized 
clinical trial 

N= 20 

Age=18-35 years 

N=10 

Accelerated 
rehabilitation 
Protocol A 

 

N=10 

Accelerated 
rehabilitation  
Protocol B 

From 6 months 
immediately after 

intervention. 

Muscular strength: 
manual muscle 

testing technique. 

Knee functional 
status: CKRS. 

Range of motion. 
(ROM) 

Results obtained 
showed that early 
protocol A, which 

includes cryotherapy, 
continuous passive 

motion, muscle 
strength, walking, and 
many other exercises 

offers improvements in 
ROM, knee functional 

status and muscle 
power better than 

Protocol B. 
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Jart JM et al. (27) 
(2014) 

Cross-
sectional study 

N=30 

Age=20-30 years 

3 Groups: CRYO G/ EXERC 
G/ CRYO+EXERC 

In CRYO group, treatment 
consists of applying 2 ice bags 

on the knee joint) during 20 
min. 

In exercise group, it was 
designed an exercise 

supervised programme which 
included muscle stretching, 
strengthening exercises and 

balance training. 

6 months after 
ACL 

reconstruction. 

Quadriceps 
activation: 

Hoffmann Reflex 
Testing. 

After 2 weeks 
intervention period, 

patients who 
performed 

rehabilitation exercises 
immediately after 

cryotherapy 
experienced greater 
strength gains in the 
quadriceps muscle 
compared with the 
other two groups. 

Abkari A et al. (28) 
(2014) 

Randomized 
control trial 

N=48 

Age=15-25 years 

N=24 

Control group 

N=24 

Balance 
training 
group. 

Subjects 
were 

submitted 
with balance 

training 
rehabilitation 
programme 
for 30 min, 6 
days a week, 

for 12 
sessions. 

Before and after 
intervention. 

Antero posterior 
and mediolateral 
stability: Biodex 

balance. 

Biolateral and 
unilateral stance 

position with eyes 
open and closed. 

Results support that 
balance exercise could 

partially improves 
dynamic stability 

indices in early stage 
of ACL reconstruction 
rehabilitation. Apart 

from that, there were 
no significant 

differences in static 
stability indices before 

and after balance 
training. 
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4.3. SYSTEMATIC REVIEWS 

 

Duncan KJ et al (4) evaluated through a systematic review, if exercise in patients 

with ACL injury provides an improvement in muscle function, patellar stability, 

mobility and range of motion, apart from a reduction in the incidence of Knee OA as 

the main risk factor. For the development of this article 18 studies from major 

databases were included. 

As measuring instruments of knee OA incidence associated with an ACL 

intervention, X-rays, bone scans, MRI and possible signs and symptoms associated 

with patellar function were used. 

In this study there is evidence that a well-structured exercise programme 

supervised by a physiotherapist can provide a decrease in the risk for developing OA 

although more research is needed on the subject. 

Muñoz Picón D et al (6) conducted a literature search on functional recovery in 

athletes and non-athletes after ACL injury which included 6 posts where different 

accelerated rehabilitation protocols were established, both conservative and post-

surgical. These treatments mainly focus on muscle strengthening exercises in 

eccentric mode, working in closed kinetic chain, racing, exercise bike, etc.  

Results demonstrate the existence of a great importance in the development of an 

accelerated rehabilitation protocol in which the bases are the extension of the knee, 

early support and muscle strengthening. In addition, the type of treatment should 

take into account returning to the previous level of physical activity to injury.  

Temponi EF et al (21) did a review of the literature dealing with diagnosis and 

treatment for partial ACL injuries. The main variable differential anterior translation 

was studied by arthrometric knee "KT 1000", "KT 2000", "Rolimeter" and "Telos" 

evaluation methods. All this was complemented by imaging techniques (MRI and 

Rx).  

The data obtained show that an increase in anterior translation can carry a 

progression of damage, ie, going from a partial injury to a complete one, combined 

with meniscal and chondral injuries. It is for this reason that you must set the most 

effective type of treatment, in this case, surgery, graft selection, a specific 
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rehabilitation programme for each patient, early onset and duration necessary for 

returning to sport. 

In the investigation conducted by Joreitz R et al (23), the relevance of the risks 

associated with an ACL reconstruction a while after surgery was reported. These are: 

a second intervention or contralateral leg injury, especially in subjects wishing to 

regain their involvement in sport. 

As a treatment, they develop a guided rehabilitation protocol (both supervised and 

at home) with a duration of 8-12 months, divided into 5 phases: initial post-operative 

care; running; agility training; jumps (two legs); and hops on one leg. After completing 

this process, the patient will be ready to go back to sport.  

Failla MJ et al (29) concluded that the best way to recover the level of physical 

activity before suffering an ACL injury is achieved by surgical practice. However, 

other authors argue the need to develop a treatment focused on restoring symmetry 

in range of motion, right quadriceps strength, walking, running and, specially, 

ensuring the absence of pain and swelling in the knee joint, in order to reduce the 

risk of recurrent lesions and get a proper adaptation to sport.  

Sugimoto D et al (30) conducted a review which included a total of 12 publications. 

Neuromuscular training programs and balance prevention strategies are set in each 

of them to avoid future injuries (non-contact or general) in female athletes. 

The results affirm that the proprioceptive neuromuscular training is effective and 

significantly reduces the risk to this type of injury.  

Czuppon S et al (31) developed a review of existing literature on the variables 

associated with the return to sport after ACL reconstruction. These variables are 

those representing the deterioration of the knee and its function, and psychological 

conducts. Although the articles contained in this study do not provide much evidence, 

the authors stress the surgery as the primary method of treatment and highlight a 

number of influential factors in recovery: power muscular quadriceps, lower knee 

inflammation, decreasing pain and episodes of instability, improvement in ROM, 

lower “kinesiophobia”, high confidence and motivation of the patient, and a knee in 

top condition.  

In the study by Saka T et al (32) the use of post-operative orthotics is supported, 

together with early improvement in range of motion, neuromuscular electrical 
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stimulation, exercises in open and closed kinetic chain, early muscle strengthening 

and training of proprioception as bases to achieve a return to the sport in less than 6 

months. 

Laible C et al (33) highlight the main risk factors that are exposed by young athletes. 

Environmental, anatomical, neuromuscular, gender and hormonal components are 

key in ACL injuries.  

As a measure, prevention programmes are established during sports practice 

based on plyometric lower limb exercises, dynamic balance, muscle training, 

stretching, body awareness, body control, agility, empowerment and proprioceptive 

neuromuscular training.  

In the review by Pereira M et al (34) the type of graft used after ligamentoplasty 

(BTB or FSSG) is compared with subsequent rehabilitation treatment in patients who 

wish to return to sport.  

The results show similarities between the two grafts in relation to clinical and 

function but it is emphasized a control of a number of variables: pain, joint instability, 

associated injuries, muscle strength, functional activities, symptoms knee, return to 

activity and rehabilitation time. 

Nyland J et al (35) conducted a study the main principle of which is the participation 

of a group of therapists to ensure proper treatment after an ACL intervention. In order 

to do this, they propose a well-designed exercise programme aimed towards early 

restoration of normal patient activities, self-confidence, avoiding any kind of fear in 

therapy, re-educating movement patterns, neuromuscular training and gradual return 

to pre-injury activities.  
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4.4. SYSTEMATIC REVIEW CHARTS 

Reference Research design Results 

Author and year Database Research selection Objective Results Conclusions 

Duncan KJ et al. 
(4) (2016) 

Medline, 
Embase, 
CINAHL, 

PubMed and 
PEDro. 

Key words: exercise 
therapy, knee, 

ligament, articular, 
osteoarthrosis, 
rehabilitation. 

The aim of this 
systematic review was to 

examine the evidence 
pertaining to exercise 

treatment of ACL injuries 
in the context of Knee 

OA. 

18 studies 
were included 
in this review. 

The relationship between a 
rehabilitative exercise for ACL 
injuries and log-term knee OA 

prevalence is inconclusive. 
However, research suggests 
initial conservative treatment 

with optional ACLR as the best 
treatment strategy because it 
may reduce the risk of knee 

OA. 

Muñoz Picón D 
et al. (6) (2014) 

PubMed and 
PEDro. 

Key words: 
physiotherapy, 
rehabilitation, 

anterior cruciate 
ligament, LCA and 

injury. 

Collect available 
information about 

functional recovery to 
know the basics that 

programmes should have 
into account. 

For this review 
6 publications 
with a total of 

278 
participants 
were added. 

The existence of a great 
importance in the development 
of an accelerated rehabilitation 
protocol in which the bases are 

the extension of the knee, 
early support and muscle 

strengthening. In addition, the 
type of treatment to follow 

should take into account if it is 
the most indicated to return to 
the previous level of physical 

activity to injury. 
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Temponi EF et 
al. (21) (2015) 

Medline, 
PubMed, 

LILACS and 
Dialnet. 

Key words: Anterior 
cruciate ligament, 

injuries, ACL 
surgery and knee. 

The main goal of this 
article consists of 
showing the best 

diagnosis and treatment 
methods in partial tearing 

of ACL. 

In this review 
128 patients 

from 3 studies 
were 

evaluated. 

Partial tears are being 
diagnosed more and more 
frequently. In many cases, 
there is an indication for 

surgery, so that, it is vital the 
preservation of the remaining 
fibers, in order to preserve the 

mechanical, vascular and 
proprioceptive capacity of the 

knee. 

Joreitz R et al. 
(23) (2016) 

LILACS, 
Cochrane, 

Medline and 
PEDro. 

Key words: ACL, 
reconstruction, 
return to sport, 

rehabilitation and 
injury preservation. 

To summarize the current 
literature on the 

outcomes following return 
to sport after ACLR and 

to outline the biologic and 
patient specific factors 

that should be considered 
on their rehab process. 

For the 
investigation 
264 studies 

were included. 

Return to sport rates to pre-
injury level of activity after 

ACLR are poor and the risk for 
graft injury or contralateral 

injury requiring an additional 
surgery is substantial. 

However, a guided and well-
designed rehab protocol could 

improve these factors and 
return the patient to the 
previous sport ability. 

Failla MJ et al. 
(29) (2014) 

IME, Enfispo, 
Embase, 
CINAHL, 

PEDro and 
Cochrane. 

Key words: Anterior 
cruciate ligament, 
knee, ACLR, ACL, 
Physical therapy, 

Athletes and sports 
physical. 

Review the success rates 
of current management 

after ACL injury and 
provide 

recommendations for the 
counseling of athletes 

after ACL injury. 

Proofs were 
done over 

athletes from 
different 
sports. 

If patients want to recover their 
previous activity level, they 

should be submitted to 
surgery. Also, successful 

outcome entails no re-injuries 
or recurrent long-term ones, no 

joint effusion, quadriceps 
strength symmetry, restoring 

activity level and function, and 
returning to pre-injury sports. 
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Sugimoto D et 
al. (30) (2012) 

PubMed, 
EBSCO 

(CINAHL, 
Medline and 

Sport Discus). 

Key words: knee, 
anterior cruciate 
ligament, ACL, 

prospective, 
neuromuscular, 

training, female and 
prevention. 

To determine the 
effectiveness of 

neuromuscular training 
interventions in reducing 

both non-contact and 
overall ACL injury risk in 

female athletes. 

11 studies 
were collected 

with 11526 
athletes. 

Proprioceptive and 
neuromuscular training is 
effective in reducing non-
contact and overall (which 
includes direct and indirect 
contact) ACL injuries risk. 

Czuppon S et al. 
(31) (2014) 

Medline, 
Embase, 

CINAHL and 
Cochrane. 

Key words: Anterior 
cruciate ligament 

reconstruction 
(ACLR), return to 

sport, psychological 
and rehabilitation. 

To summarize the 
literature reporting on 

variables proposed to be 
associated with returning 
to sport following ACLR. 

16 articles 
were included 

in the final 
review: 4 were 
RCT´s and the 
remaining 12 

were 
prospective 

cohort design 
and cross-
sectional 
studies. 

Although the articles contained 
in this study do not provide 
much evidence, the authors 

stress the surgery as the 
primary method of treatment 

and highlight a number of 
influential factors in recovery: 
power muscular quadriceps, 

lower knee inflammation, 
decreasing pain and episodes 
of instability, improvement in 
ROM, lower “kinesiophobia”, 

high confidence and motivation 
of the patient, and a knee in 

top condition. 

Saka T et al. (32) 

(2014) 

PubMed, 
Dialnet, 

Embase and 
CSIC (IME). 

Key words: ACLR, 
eccentric exercise, 

proprioception, 
strengthening, post-

operative and 
anterior cruciate 

ligament. 

To recognize the best 
principles of post-
operative anterior 
cruciate ligament 

rehabilitation. 

For the 
elaboration of 
this review, 

authors 
selected 19 

studies with a 
sample of 761 

patients. 

ACL post-operative treatment 
should last for 6 months or less 
and ensure the return to sports 

activities. Optimal 
strengthening and safe loading 
times and types are crucial for 

a correct recovery. 
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Laible C et al. 
(33) (2014) 

Medline, 
Cochrane, 

EBSCO and 
PubMed. 

Key words: Anterior 
cruciate ligament, 
risk, injury, non-

contact, prevention 
and strategies. 

The main objective of this 
review aims to identify 

risk factors and establish 
prevention strategies of 

non- contact ACL injuries 
in females. 

In this review 8 
studies with 

2408 females 
were included. 

Most ACL injuries are known to 
be non-contact. Specific risk 

factors such as environmental, 
anatomical, hormonal and 

neuromuscular components 
(NM) have been defined to 

predispose an athlete to injure. 
Despite the fact there are not 

enough data about this, 
researchers have shown the 
effectiveness of a correct NM 

training on decreasing the 
rates of these injuries. 

Pereira M et al. 
(34) (2012) 

Medline, 
Embase, 
LILACS, 

Cochrane and 
PEDro. 

Key words: anterior 
cruciate ligament, 

arthroscopy, 
treatment outcome, 
rehabilitation and 
physical therapy 

modalities. 

The purpose of this study 
consists of evaluating the 
existence of differences 
in the rehab of patients 

after ACLR using BTB or 
FSSG grafts through a 

literature revision. 

5 clinical trials 
were reviewed. 

In conclusion, both grafts show 
similitudes in relation to clinical 

and function but emphasize 
control of a number of 

variables: pain, joint instability, 
associated injuries, muscle 

strength, functional activities, 
symptoms knee, return to 

activity and rehabilitation time. 

Nyland J et al. 
(35) (2016) 

Scopus 
Elsevier, 
Scielo, 

LILACS, 
Medline, 

PEDro and 
CINAHL. 

Key words: 
arthroscopy, knee 
function, outcomes 

and decision-
making. 

To appreciate the 
multifaceted 

characteristics of the 
rehab process and how 

they influence NM, 
educational and psycho-
behavioral treatment goal 

achievement. 

For this article 
4 studies with 
a sample size 
of 130 patients 

were used. 

An early restoration of normal 
patient activities, self-

confidence, avoiding any kind 
of fear in therapy, re-educating 

movement patterns, NM 
training and gradual return to 

pre-injury activities are basic to 
recover pre-injury sport level. 
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5. DISCUSSION 

 

Through this work, and after an interpretation of the literature reviews and clinical 

trials included, we have tried to establish the basis for proper and effective physical 

therapy in patients, both athletes and non-athletes, eligible for surgical treatment due 

to an ACL injury.  

In the vast majority of the articles analyzed, several singularities about the 

importance in range of motion, patellar stability, muscle strength and functional status 

of the knee were set out. The study by Bieler T et al (25) highlights the effectiveness of 

developing a program of high-intensity exercise and early start to get greater 

benefits. Singh S et al (26), Muñoz Picón D et al (6), Czuppon S et al (31) and Nyland J 

et al (35) support previous research providing the need to develop a specific and 

individualized rehabilitation protocol (both at home and supervised) according to 

patient characteristics, aimed at gradually recovering muscle strength, decreased 

pain, stability, range of motion and self-confidence, and through which optimal results 

are obtained.  

The application of cryotherapy after the beginning of each therapy is also a crucial 

factor because inflammation and pain in the joint are reduced, allowing the patient to 

feel more at ease when executing the exercises according to the study provided by 

Hart JM et al (27). 

On the other hand, Abkari A et al (28) argue that the results achieved with dynamic 

balance training reported a long-term benefit with reference to knee stability. 

However, it is necessary to expand research in this field.  

In patients devoted to sport and whose object of desire is to regain their previous 

injury level of physical activity, the authors Failla MJ et al (29) emphasize surgery as 

the primary measure of treatment followed by an early neuromuscular and 

proprioceptive training in addition to the implementation of open and closed kinetic 

chain exercises for a proper functionality recovery. All this supported by publications 

of Sugimoto D et al (30) and Saka T et al (32) which also estimate that the treatment 

period should be about 6 months after surgery.  

Apart from assessing the results obtained with each type of therapy, we must also 

take into account the risk factors in injuries of this kind. In the research provided by 
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Duncan KJ et al (4) the results show that osteoarthritis is one of the factors to be 

avoided because of their impact on post-operative ACL patients. 

That is the reason why it is necessary to use imaging techniques and develop a 

well-structured exercise programme supervised by a physiotherapist.  

The anterior tibial translation is another element that, according to Temponi EF et 

al (21) if not controlled can carry a progression of damage, so an effective treatment 

must be designed, selecting the type of graft with which we get better results, starting 

an early rehabilitation and setting improvement times.   

Added to the above, Joreitz R et al (23) highlight the potential risks involved in the 

injury after a time lapse of intervention and see how  a guided rehabilitation process 

at home, with a duration of 8-12 months and including progressive intensity and 

difficulty exercises are ideal for a successful recovery.  

Finally, Laible C et al (33) and Pereira M et al (34) argue that the implementation of 

prevention programmes (static and dynamic training, muscular, stretching and body 

care) to raise awareness among athletes about the various risk factors to which they 

are exposed and that may trigger ACL injuries are effective and reduce significantly 

the incidence of this condition.  
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6. CONCLUSIONS 

 

1. The purpose of getting through the post-surgical rehabilitation after an ACL 

reconstruction, both in athletes and non-athletes, is based on decreasing pain 

and inflammation, recovering joint stability, restoring and improving the range of 

motion, increasing flexor and extensor muscle strength in the knee joint and as a 

final outcome, reestablishing full functional ability. 

2. Physiotherapy treatment after an ACL injury should start immediately through a 

specific exercise programme according to the patient´s characteristics. 

3. The use of cryotherapy as a precondition to the implementation of the exercise 

therapy is effective because it helps on reducing pain and inflammation.  

4. Each treatment protocol has to contain a training plan with a progressive intensity 

and difficulty as well as a precise rehabilitation period to achieve better results. 

5. The use of neuromuscular stimulation accompanied with proprioceptive 

exercises turns out to be very effective on improving stability in patients whose 

main goal is to recover their pre-injured activity level. 

6. The development of a home-based physical therapy programme accelerates the 

recovery process. 

7. Osteoarthritis and predisposition to worse progress or re-injury are the main risk 

factors and can be avoided by establishing tailored treatment supervised by a 

physiotherapist.  

8. The devising of prevention programmes in sports is helpful to reduce these types 

of injuries.  
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