KNEE JOINT
After the removal of the left internal meniscus, some years later I had to undergo another operation (osteotomy) due to mechanical disintegration of the cartilage of the internal condyle.
 
I wanted to understand…
 
I quickly discovered that the specialists in this field still do not know how this joint functions.
You can see my work on ….
 
In 2008 I produced 2 videos (you can see them on the site) 
The first shows the principle of how the joint functions. 
The second shows a huge aberration in the book by I.A.Kapandji (Articular Physiology ) concerning the internal rotation of the knee .This aberration is acknowledged by all the specialists.
 
I would like to show people, outside France, the principle of how the knee functions, as the French authorities refuse to acknowledge my work.
 
There is an English version of the text to accompany the videos.
	How the knee functions



How the knee joint actually functions is still steeped in mystery. I propose to show you the reality in all its simplicity. A reality that everyone can understand !



1-Presentation of the two parts in question

Here is a naked tibial plateau : glenoid cavities , dendritic spines... And a femur base with its condyles , trochlea , inter condylar fossa ...

If I position the condyles in the glenoid cavities, we can see that there is no correlation in shape between cavities and condyles : if you look closely you can see that a single point of contact is established between condyle and cavity. 
The conclusion is obvious  :  something is missing !   Imagine just two points to support body weight, IMPOSSIBLE!

 For the condyles to function properly, they each needs a base, a container with its own sliding surface that is the imprint of the condyle it houses.


2 - Function of the meniscus  (semilunar fibrocartilage)

This function is quite simply ensured by the meniscus. 

I position the meniscus stating that in reality they are inextricably welded to the tibial plateau. This set-up has been created for demonstration purposes.

Even if they appear incomplete, without substance, the sliding surface of each one is sufficient to receive that of the corresponding condyle.
 It is this area back here (in blue) ... And we can see that each condyle fits snugly on its head to ensure the deflection-extension motion by simply sliding parts together while remaining perfectly in position.

This sliding motion of the condyles in position that causes the deflection-extension is possible due to their shape. Their warped slip surface in the rear position (in blue) lies on an arc, and thus has a geometric center, which means that the line connecting the two geometric centers is the axis of articulation ... 
This condition is essential because, without it, the perfection of the sliding motion would not be possible. We can see that the sliding surfaces are not very large, they do not concern the entire base of the condyles. We'll talk about that later ...

Now let's see how the connection between the condyles and tibial plateau is made ... Because it is essential that these two parts be positioned with respect to one another.

3 – Tibia-condyles link.

This is a reproduction of the right knee, I have only taken the essential building blocks ... and for a better view, the ligaments are relaxed.

 As I already mentioned, the seats are closely welded to the tibial plateau and thus cannot move, already ensuring their print, an almost perfect positioning. Look at the arrangement of the four tension bands that everybody knows at least by name : 2 lateral ligaments and 2 cruciate ligaments.

On each condyle we have 2 tension bands ...

In the internal condyle, the internal lateral ligament inserted on its inner part moves forwards, and the posterior cruciate ligament inserted on the opposite side inter condylar fossa moves backwards.

On the external condyle, the external lateral ligament moves backwards and the anterior cruciate ligament moves forwards ...

So on each condyle we have one "tension band" who moves forwards and one that moves backwards!! This means that on the anteroposterior plane, movement is prohibited, each condyle can neither advance nor retreat all the more since they are firmly embedded in their seats! This is what we can observe when the tension bands are taut ...

Now if we apply a stress in rotation, for example on the tibial plateau to the inside, what happens? The anterior cruciate ligament and the posterior cruciate ligament stretch more, thus preventing rotation of the elements with respect to one another.
If we apply a stress in the other direction, toward the outside, the internal lateral ligament and lateral external ligament will stretch more, yet again preventing rotation. This will be more convincing when they are stretched.
 ... Besides, the rupture of a ligament caused by a fall when skiing highlights the fact that they have an undeniable anti rotation action. If this were not the case, how could we explain that falls when skiing often end with a ligament rupture?

When you fall ... you are normally going fairly fast, during the sliding action your body is no longer in control and may start to turn, while your skis, if the bindings are incorrectly adjusted, will remain in place and will no longer turn if your feet remain on the ground. And CRACK !   A ligament has a good chance of cracking if the amplitude of body rotation is great.

 Which one?  It depends on the direction of rotation, more often an anterior cruciate ligament if you fall on your back, or an internal lateral if you fall forward belly to the ground and legs spread, or even a cruciate plus the internal lateral of the other leg if the rotation is great and violent. 

It is always one of the front ligaments that will crack first !

4 - Bending and Extension

I retighten the four ligaments ... to see that bending and extension in normal conditions takes place without difficulty ... You can see that the condyles cannot move forward, backward or rotate ...! 

Operate the joint, pointing out that mechanical play is present and can be felt.

This play is controllable when the joint is static, but disappears when it is in motion. What is almost perfect attains PERFECTION when the four tension bands are taut

Note that the condylar inserts of these four ligaments are necessarily focused on the axis of articulation, in order to ensure bending and extension without unwanted stress on the ligaments.

5 - Blocking zones

Following each back to front sliding zone we see that as from the end of the sliding surface, the arc of circle changes and moves gradually away from the geometrical center. So the front zone of each condyle is off centered to become a blocking zone of the joint at the end of the extension. This is the principle of the eccentric.

Change the reply ... Look ... Move and block ... 

We find that blocking at the end of the extension takes place without any problem, it's      both simple and effective. Besides, in this respect, how is the knee locked in full extension? 
The term "lock" gives a certain image, something solid is required.

6 - Locking

  We have seen that the blocking zones of the condyles (yellow), as well as the sliding surfaces, have their imprint on the meniscus.... at the end of extension, the blocking zones are positioned at the bottom of their imprint dramatically increasing the impossibility to rotate. The length of the blocking zones added to those of the sliding zones increases and is thus more effective.

When you're standing with your thigh muscles ( quadriceps muscle of thigh) relaxed,
 your knees are slightly bent, they are not locked. Lean on one leg that is slightly bent and suddenly stretch your leg and you will feel the contact of the blocking zones with their counterparts at the front. This makes it possible to check that blocking the extension is indeed the work of the front surfaces of the condyles and allows us to realize that any sudden stress, just like all movements .... are felt and perceived.



7 Anti-rotation aid 
 
We have seen the basic operating principle of the knee, we will now see that many factors contribute to smooth operation .... To achieve perfection. 
 
(Stretch a string ...) On the front side  we find the quadriceps compound: 

From the rectus femoria muscle, the vastus lateralis muscle, the vastus medialis muscle, and the crural muscle (vastus intermedius muscle) that fits under the former. A powerful cluster. 
 
When the quadriceps is contracted, the patella ligament is stretched, and the patella is automatically aligned between the tibial insertion point and the origin of the quadriceps tendon while at the same time being flattened at the bottom of the trochlea. 
 
The patella then acts like a pin in its hole and becomes a very effective anti-rotation tool for the condyles, especially during bending, as it is in this configuration that the joint is most vulnerable, because the areas blocking zone no longer occurs ... between trochlea and condyles 

Presentation… Distance 
 
The patellar ligament at its base is very thick and rigid , when taut it has no lateral freedom. It must not have any and for this reason it is also aided ... 
 
1 - Among other factors, the patellar meniscofemoral ligaments (drawing) 

Their insertion points show clearly that any lateral displacement of the patella relative to the tibial plateau is forbidden ... These two elements are interdependent. 
 
2 – Above: The ailerons ( large and flat ligaments) (drawing) also act in the same direction, leaning on the patella secured to the tibial plateau, and keep the condyles in their natural axis. 

It is no coincidence that the condylar inserts of the ailerons are the same to those of the lateral ligaments ... 
 
3 --- We should not forget the cross extensions of the vastus (medialis and lateralis ) which cross the patella right on,  thus strengthening its position during the contraction, as well as the direct expansion of each vastus which are inserted on either side of the patella ligament on the tibial plateau adding a significant lateral balance (Drawing) 
 
4 - It should also be recalled that the bi condyle principle also naturally opposes rotation, but that when flexed their anti-rotation action is much weaker than when the knee is locked : it is thus necessary to compensate for this weakness.

 We have seen above that the patella effectively replaces, when flexed, the blocking zones that are no longer active, and locks the trochlea thus preventing any rotation. 
  
 
The knee is a hinge that supports tremendous stresses in all directions and its long travel makes it even more vulnerable ... 
 
It needs a maximum of reinforcement, protection, aid! And as we have just seen, on the front surface they exist. But there are still others :
 
5 – On the lateral outer thigh  we find : the tensor fascia Latta, but also the tibial insertion of the biceps (divided into two: short and long), located on the rear is a hamstring . 
 
6 - Lateral internal thigh harness: sartorius muscle,  gracilis muscle, the insertion of the semimembranosus tendon and the insertion of the tendon of the semitendinosus muscle. These two muscles fit on the back, they are also hamstrings. 
 
All these muscles have a specific function: flexors of the leg on the thigh, thigh extensor, or even flexor and extensor. 

The sartorius muscle and fascia Lata are the abductors of the leg and thigh. (High insertions on iliospinale anterior and low on inner side for the sartorius muscle and external fascia) 
 
Contrary to current beliefs  all these muscles also function to strengthen the joint laterally as they all work towards the extension of the leg, upwards, whether it is taut (this goes without saying) or the knee is bent. The tendons of all these muscles are inserted in the tibial plateau on the outer and inner sides, so a lateral position more or less to the rear. (Unless the abductor fascia Lata more forward) 
 
They rise up to the top of the inter-line while remaining in the extension of the tibia, allowing them to act, even when bending, in the right direction... Then the muscles assume their own direction in direct relation to their function: (flexor of the leg (and/or) extensor of the thigh ...).

 Use the pen to show what the tendons would do if this were not the case. 
 
The important point  is that, as they contract, these muscles exert heavy stress on the tibial plateau in an upwards direction, so the pressure increases between the condyles and seats, thus proving safety and extra help in maintaining the joint, in order to withstand the lateral stresses which can be exerted in certain circumstances. 
 
Lateral stresses on the knee are the most dangerous because this is where the knee is the most fragile, the most vulnerable! Especially on the inside. 
 
A sudden stress (shock, thrust) on the outer, most exposed, surface of the knee, when leaning, affects the inner surface by causing the separation of the medial condyle from its seat... (Action on replica with finger)  

 You can imagine what can happen .... The phenomenon is naturally accentuated by a large angle of valgus. 
 
It is with this last point that we realize the great potential difference in defense between the inside and the outside of the knee! 
 
The bundle that acts on the inside is much more powerful than the two muscles that act on the outer surface.















