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Introduction:   The knee is the joint that combines an initial rotation (25-30 degrees) with a sliding motion  

which becomes more and more progressive. This roto-translational theory, has been joined by a more recent 

that initially provides a front sliding of the femur on the tibia of about 8 - 9 mm (for aa arc of 20-25 

degrees), which is followed by a rotation phase. We define this theory transla-rotational. 

 

The purpose of the study - Understand which are the exercises most recommended for proper 

rehabilitation of the knee, on the basis of the mechanical stresses produced by the motion that any single 

theory proposes,  

in the rotation the points of contact between the surfaces follow one another so that at every point of 

contact on a surface it corresponds a different one over the other. In rolling there is not friction and usury of 

surfaces 

 

 

in translation to a point of contact on a surface correspond more points of contact on the other. This 

causes friction and usury between the parts. The higher is the load transmitted, the more intense will be the 

deterioration factor between the parties. 

 

The theories 

The roto-translation provides that the articular heads roll for the first 30 degrees and then begin in an 

ever more important way  the sliding 

 

 

The transla rotation provides that the articular heads frontly slip for 8-9 cm (about 25-30 degrees) and 

then roll to the end of flexion 
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Studies of comparing between models - From a study on the comparison between the radiograms of a 

knee-type with the mechanical devices that reproduce the two  motions considered, complete with 

monoplane models that reproduce the  articular heads of the knee,we found that: The model that  proposes 

the roto-translational motion is always in a very similar position to those of the radiological profile 

The model that proposes the transla-rotational motion, at the end of flexion, is located in a greatly advanced 

position and raised with respect to radiological profile 

 

Joint with variable center of rotation              
 

               Transla-rotational joint 

 

Rehabilitation exercises - should be proposed so that we can achieve the restoration of full flexion-

extension function and tolerance of the load of the knee without that  this can cause harmful stress to the 

articulation. 



 

From the analysis of the mechanical stresses that arise in the translational and rotational motion, the 

exercises to  propose in rehabilitation of the knee can be classified according to the hierarchies of 

intervention of each motion, as "recommended" and "not recommended"  

The recommended exercises are those in which take place the rolling between the articular 

heads, motion which excludes the usury determined by the translation 

Moto Roto-translational (recommended exercises): deambulation,  bending with open angles, cycling and 

running slow .. 

 

 

 

 

 

Transla-rotational motion (recommended exercises): bending with closed angles 

 

 

Conclusions - In consideration that the biological evolution has always married the concepts of efficiency 

and conservation, it is difficult to think that particularly useful activities such as deambulation and running 

can cause friction and usury into an essential joint for life and existence of man itself, such as the knee.  

This suggests that the roto-translational theory is the more creditable to the knee motion and that the main 

exercises on which to base a treatment protocol, are those made with open angles up to 30 degrees, which, 

using only the rotational motion, avoid the mechanical stresses that produce USURY, compromising the 

correct use of the joint. 

 

 

 


