In many of the joints of the skeleton, certainly the
major joints, this cartilage has an added refine-
ment of a synovial lubrication system — a mech-
anism that produces a lubricating fluid, making
the cartilage even more slippery than it normally
would be.

This fluid is produced on demand, when the joint is
under greater than normal load.

To minimize the loss of this precious fluid, those
joints In the body that are equipped with a synovial
system have a capsule, which minimizes the loss
of the lubricant.

This capsule is referred to as the synovial sheath,

or membrane, and is closely reinforced, or sup-

ported, by the surrounding ligament.

FIGURE 02

THE CARTILAGE IS FIRML Y ATTACHED,
OR ANCHORED, T O ONLY ONE
OF THE TWO BONES.

FIGURE 03
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Joint Function

If we examine the function of a typical hinge joint, we see that at rest, there is no pres-
sure on the joint surfaces; in fact, there is a noticeable gap, which allows the cartilage
to expand to its relaxed volume. Surrounding muscles are also at rest.

When joint movement is called for, by some bod-
ily requirement or stimulus, muscular contraction
commences — at this point, several relevant things
occur, and these are best understood if we study
them in small increments.

The central nervous system (CNS) sends an ini-
tiating signal to the relevant muscle(s), and con-
traction commences; the resulting tension in the
muscle first draws the two bones together, com-
pressing the cartilage, and expelling much of the
lubricant towards the outer perimeter of the syno-
vial zone.

At this stage, joint movement is limited to this com-
pression — flexion, extension, or rotation, has not
yet begun.

FIGURE 04

JOINT GA P DISAPPEARS AS
CARTILAGE IS COMPRESSED.

As the muscle length further reduces, its cross-section expands, and this effectively
starts compression of the adjacent blood-vessels.
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While this muscular contraction is sustained, Figureos
blood flow into, and out of, the muscle/joint zone
is severely restricted. Here is where the body’s
endurance is determined — how much fuel is avail-
able to hold the contraction?

The answer is, ‘only that fuel stored in the mus-
cle unit, and the small amount that can trickle in
through the compressed fuel supply lines’.

A shortage of incoming fuel is not the only is-
sue here —the veins and the lymphatics are also
compressed,so the disposal of waste material is
restricted — waste being a natural by-product of
the combustion process.

So, we can summarise the joint’s condition at this
point ....

Muscles are contracted, cartilage is compressed, and blood movement is restricted;
available fuel is being consumed, (to provide power for the contraction), but the re-
sulting waste is not allowed to exit freely, so, there will eventually be a build-up of this
waste in the surrounding tissues.

Remember, we are considering the situation where there are sustained contractions
- either an attempt to push a stubborn item of furniture, or maybe a cramp, or muscle
spasm has occurred - the effect is still the same.

If, on the other hand, there was a contraction, followed by a relaxation, followed by
another relaxation, such as occurs during normal exercise procedures, there would
still be the same occasional joint compressions, but the build-up of waste would take
much longer, because of the more efficient pumping action; nevertheless, a build up
will occur, even in these circumstances.
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Let's return to our imaginary situation - the stubborn furniture may now at last be
starting to slide on the carpet, and we have some movement at the joint - there is still
some cartilage compression, but the travel, (say, flexion, or extension), will produce a
shift in the synovial fluid mass, causing the capsule to distend, which, in turn, presses
against the ligament wrapping.

The person might experience a ‘tightness’ in the joint at some part of this stage, par-
ticularly if there is an excess of synovial fluid in the capsule.

FIGURE 06

Really, we could speculate that there are sepa- i

rate struggles going on here - look at figure 6, the
loaded joint is moving, the cartilage and some of
the fluid is forced to the direction of the open joint.

The front portions of the synovial capsule/ligament
sheath are under tension - this tension will want
to force fluid towards the rear of the compartment
where there is some degree of ‘slack’ in the sur- P
rounding tissue. We could further speculate that
the person who has not performed regular stretch- 4

ing of the capsule tissue would more readily ex-

perience this feeling of tightness - again, maybe
the CNS might encourage production of further
quantities of lubrication fluid in response to the
discomfort stimulus?

Bear in mind, that the bulk of this lubricating fluid will be shunted away from those
surfaces that most need the lubrication - those under greatest load - this is a reality of
lubrication function. In the mechanical world, this shunting away is of lesser concern
than it is in the human body - the excess is still relatively trapped within the capsule,
where it now becomes an issue of importance.

So, a client attending a manual therapy clinic could complain of, say, restricted move-
ment in the neck, or shoulders, from long periods at the wheel of a car or at a com-
puter, - maybe there is some emotional stress in their life - which often produces
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the same neck-shoulder discomforts - really, the source of many musculo-skeletal
problems is not always relevant - the physiological and the physical effects are the
same - and it is the effects of sudden or sustained muscular contractions that manual
therapy is so useful in combating:

» the build-up of waste in the soft tissue,

« the possible overproduction of synovial fluid,

« the stretching of synovial and ligamentous capsules, unused to such experience,
* the over-compression of cartilage, and

« the tenderness in processes, due to tension applied by the tendons.

Design your programme around these basic issues, and don’t under-estimate
the benefits of passive movements in improving:

« the capsule’s flexibility, and
» the expulsion of some of the excess synovial fluid.
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