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FullGravity™ technoloGy
This new technology is used in the form of a cable-based machine incorporating weight stacks, allowing for a vast range of 

movements involving all body areas. It represents an innovative training concept designed to stimulate movements which ensure 

the simultaneous involvement of balance, strength, flexibility and stability. It is a patented Technogym innovation which provides a 

load in every spatial plane. It encourages the athlete to move freely and enjoyably, facilitating rather than hindering execution and 

making for natural movements. FullGravity™ technology is the result of a number of technical solutions:

• a continuous cable loop system - this technology enables a reduction in the degree of interference that the cable may have with 

the body, especially during “push” movements. The different body parts adapt automatically to hand position and body type; 

• double weight stacks - each cable manages one single weight stack, each one thus remaining independent from the other. This 

solution allows for greater freedom in defining the exercises and selecting the most suitable load;

• 3D pulley system - 360° rotating pulley system which enables movement on three planes. The system allows the user to move 

freely without cable interference and offers resistance to all possible body movements. 

• incremental resistance - resistance varies gradually according to the increase in movement range. Consequently, the actual 

load is different from the selected load. This feature can be used to vary the degree of resistance during exercising without changing 

the set load. This type of resistance is comparable to elastic resistance. 

These characteristics make this machine highly versatile and suitable for the majority of patients. 

Abstract: the introduction of innovative medical devices suitable for sports applications is always a highly exciting prospect. 

The newly introduced FullGravity™ technology offers very interesting options to help injured athletes’ recovery. This five-stage 

rehabilitation process can adapt to a variety of application fields. This document will illustrate spinal, shoulder, knee and ankle 

rehabilitation exercises. Rehabilitation specialists and designers - working in synergy - offer the best possible functional recovery 

guarantees for the injured athlete. 
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Sports rehabilitation experts are always up to speed with the latest technological innovations. The need to recover from an injury 

as quickly as possible makes it a must to look into every possible treatment option. At the same time, it is essential to protect the 

injured athlete’s safety, to prevent the risk of relapse or in the worst-case scenario, deterioration of the patient’s condition to the 

point where their sports career could be jeopardised. These issues are frequently discussed in scientific meetings on sports injury 

rehabilitation. The body parts most commonly injured in sports accidents are the spine, shoulder, knee and ankle. One of the most 

recent innovations in this field is the FullGravity™ technology (photo A), an innovative method which is an ideal complement to 

traditional rehabilitation techniques. This document will present specific applications for injured athletes’ rehabilitation.
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Photos B and C show a typical core stability exercise: trunk rotation movements performed against resistance effectively and 

bilaterally stimulate the abdominal transverse and oblique muscles.

Photos D and E show another core stability exercise, made more complex by the use of an elastic ball as a balance challenging 

factor. With this exercise, the patient will develop strength and proprioceptive skills. In a nutshell, spinal treatment requires special 

emphasis on phases 3 and 4.
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Sports rehabilitation applications
As previously mentioned, the body areas most commonly affected by sports injuries are the spine, shoulder, knee and ankle. It is 

therefore necessary to offer the best rehabilitation options for these areas. To speed up recovery, the rehabilitation process should 

be divided into five phases - designed to occur in sequence with a certain amount of overlap:

• phase 1 – reducing inflammation and pain. This phase includes the administration of anti-inflammatory drugs and pain 

killers, supported by physical therapy in order to help the injured tissues’ healing. The presence of swelling and pain (symptoms of 

inflammation) makes it impossible to pursue functional recovery;

• phase 2 – recovery of joint mobility. By recovery of joint mobility we mean the full recovery of the physiological movement 

of an injured joint. In this case, joint stiffness prevents the correct performance of movements and the development of strength, 

affecting the subsequent phase 3;

• phase 3 – recovery of strength. By recovery of strength we mean the complete recovery of the strength in the muscle groups 

affected by the injury. This is the most critical phase and a turning point in the rehabilitation process. Recovering 100% of the strength 

is a necessary condition to restore the ability to perform sports movements; 

• phase 4 – recovery of proprioceptive abilities. Recovery of the necessary abilities to carry out any kind of movement: skill, 

coordination and balance. This phase can be seen as a first target: only a healed joint, which moves well and is governed by well 

toned muscles, can help recover the ability to perform athletic movements (phase 5);

• phase 5 – recovery of sports movements. We mean the return to safely performing one’s sport of choice after an injury. This is a 

highly specialised, sport-specific phase. For this reason, although it still includes rehabilitation activities, this phase should actively 

involve coaches and trainers, too.

The division into phases, useful in that they can be managed easily, should not, however, be applied rigidly, but be customised 

according to patients to ensure that it becomes “tailor-made”. The injury, targets and characteristics of each athlete will be the 

parameters to refer to in order to work out a personalised rehabilitation project. As can be easily inferred, the FullGravity™ technology 

can be used between phase 2 and phase 5. The images below show examples of exercises suitable for the rehabilitation of different 

conditions. 

Spinal conditions: excessive lumbar lordosis
Spinal injuries are luckily rather infrequent in sport. Excessive lumbar lordosis, though, are much more common, as a result of 

continuous repetition of certain athletic movements. Let’s just think of the level of stress the spine undergoes when playing tennis 

or volleyball. Each lumbar spine functional unit (two stacked vertebrae and the attached disc and ligaments) ensures mechanical 

stability, and must therefore be supported by strong abdominal and lumbar muscles. The muscles’ function is then to provide 

dynamic stabilisation, helping the athlete perfectly perform complex sports movements. In this respect, the concept of core stability 

has been introduced in recent years. It refers to a number of exercises designed to electively stimulate the abdominal transverse and 

oblique muscles and the spinal multifidus muscle. It allows for specific training of muscle groups known as anticipatory muscles, 

ensuring good pelvic stability and guaranteed correct, harmonious movements of the upper and lower body. Core stability exercises 

are therefore a good preparation for all types of sport.
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Knee conditions: anterior cruciate ligament injury
With the ankle, the knee is the body part most commonly affected by injuries. Certainly not a record to be proud of! Sports injury 

and rehabilitation specialists are well aware of the negative impact of knee ligament injuries - not only on the injured athlete, but 

on the whole team around him. This event is perceived as very serious and is often the cause of an extremely negative outlook on 

future sports career prospects. In this case, the rehabilitation specialist should also provide psychological support to help deal with a 

treatment pathway which is likely to last for months. If we focus on one of the most common occurrences, i.e. ACL reconstruction (the 

reconstruction of the anterior cruciate ligament), we will see that orthopaedic surgery has reached its “gold standard”: this means 

that the applied surgical techniques are extremely advanced and the neo-ligament is guaranteed to last in time. From this moment 

onwards, treatment responsibility is in the hands of the rehabilitation therapists. Shared accelerated rehabilitation protocols now 

exist which aim at shortening the time to resumption of competitive activities. Common sense, however, suggests that accelerated 

should not mean rushed. Only by constantly monitoring the patient’s progress can rehabilitation time requirements be minimised. 

Certain pre-conditions should be ensured, i.e. full extension of the knee, quadriceps strength and aerobic conditioning must all be 

restored. 

Photo H shows an exercise to strengthen the lower limb 

extensor muscles in a closed kinetic chain. It is a typical strength 

exercise, the intensity of which can be graduated by either 

increasing or decreasing the applied resistance.

Photo I shows a single-leg semi-squat exercise for the right 

knee. In this case, the stress applied to the extensor muscles of 

the lower limb is less intense and is combined with proprioceptive 

stimulation. To sum up, the treatment of knee injuries requires 

special emphasis on phases 3 and 4. 

Shoulder conditions: traumatic dislocation
The shoulder is the most mobile joint in our body. Because of this, it allows for highly accurate and complex movements and 

above all, hand positioning in space. Shoulder fitness is therefore vitally important in sports involving the upper part of the body. 

However, such extreme mobility has a downside: a heightened risk of traumatic dislocation, especially in contact sports. Special 

care should therefore be given to preventing traumatic events by strengthening the scapulohumeral girdle. In the unfortunate event 

of a dislocation, conservative treatment will only be a viable option for first-time injuries. Recurring dislocations, on the other hand, 

always require surgical intervention. Surgical techniques have taken giant steps in the past few years, and since they are now mostly 

repairing procedures (instead of reconstructive procedures), rehabilitation specialists must be especially careful not to damage the 

surgically repaired injury. Regardless of the type of surgery, the treatment aimed at recovering movement, strength and specific 

athletic abilities will vary according to sports. In this case, too, close cooperation with trainers and coaches is critically important. 

Photo F shows a strengthening exercise for the shoulder 

blade stabilising muscles. This exercise can be performed in 

preparation of strengthening exercises for the humerus head 

internal and external rotor muscles, since only if stability of the 

shoulder blade at the top of the rib cage is ensured can shoulder 

rotation movements be performed effectively. 

Photo G simulates the athletic movement of throwing a 

ball. This exercise should be scheduled into the final stages of 

rehabilitation treatment, when the athlete is ready to return to an 

active sports life. In a nutshell, the treatment of shoulder injuries 

requires special emphasis on phases 3 and 5.
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Conclusions 
A virtuous cooperation can be established between rehabilitation specialists and medical equipment designers. There are 

obvious working synergies and the sharing of ideas and treatment protocols is extremely important to further develop our skills. The 

introduction of new methods should therefore be seen as an opportunity worth considering and exploring. Sports injury rehabilitation 

always implies stringent time schedules and is therefore especially suitable for our applications. The FullGravity™ technology has 

made it possible to rehabilitate an injured athlete by making the most of all spatial dimensions. This means that it is easier to simulate 

movements designed to safely “reawaken” the motor patterns typical of each sport. By working together, fhysician and engineer can 

achieve the ultimate rehabilitation target: the highest possible degree of functional recovery, restoring the patient’s health.
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Ankle conditions: ankle spraining
As said previously, the ankle runs a high risk of injuries. In some very popular sports such as volleyball, basketball and football, 

spraining an ankle is an almost inevitable occurrence during any athlete’s career. Ankle sprains, if well treated, seldom cause 

permanent disability. Full functional recovery is possible by treating the injured athlete with conservative therapies. Only in the 

most serious cases and after recurrent sprains is it advisable to consider surgical ligament repair options. To treat ankle sprains non-

invasively, phase 1 techniques should be applied for acute injuries. The next step is recovering strength in the ankle muscle groups. 

Rehabilitation work should focus in particular on everter muscle strengthening. The most critical aspect, however, is the recovery of 

proprioceptive and balance abilities (phase 4). In this respect, the only limits are the ones set by the imagination of the rehabilitation 

therapist, who can come up with all kinds of exercises at varying levels of difficulty.  

Photo L shows a low-difficulty proprioceptive exercise to be 

performed with an elastic cushion. Clearly, the proposed exercise 

will also have a strengthening effect on lower body muscles in a 

closed kinetic chain.

Photo M shows another proprioceptive ankle exercise at a 

higher level of difficulty. The athlete must stand on a bounce 

mat (i.e. in precarious balance conditions) and kick against the 

resistance offered by the device. In short, the treatment of ankle 

injuries requires special emphasis on phase 4. 


