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Over the past decade there's been a lot of debate and misinterpretation of the subject of core
stability. Like many topics, most people have an opinion on it, but few have a true grasp of
the material and how it can be made relevant to the clinical situation.

Undoubtedly, one of the most profound texts to have been written on this subject was
published well before the Australian group (Richardson, Jull, Hodges and Hides) got their
teeth into “the transversus abdominis”. A man called Serge Gracovetsky, who many of you
will be familiar with, produced a book called The Spinal Engine, which documented the
evolution of the core and placed it into a clinical context unlike any other book before it. This
book inspired much of the work of well known physiotherapists such as Dianne Lee amongst
others, and provided a strong root from which the core stability phenomenon would grow.
Gracovetsky himself describes the origins of his interest in the spine somewhat colourfully:

“Basically | am a defrocked nuclear physicist with a back problem that could not be resolved;

hence the motivation to put my nose into the business. Thank god | was a poor student that

could not afford the surgery - | know now that | would have been crippled by the butchery of
the time!”

What Gracovetsky (1988) showed through meticulous examination of the fossil record, and
complex mathematical modelling, was that the spine was more than just a passive supporting
rod; it was, in fact, an engine. Through the motion coupling that many physiotherapists utilise
in treatment techniques, Gracovetsky showed that the spine actually drove the pelvis and legs
forward in the gait pattern. Of course, this work threw into question the very foundations of
the entire gait analysis community and suggested that the movement of the limbs was driven
through the complexities of spinal motion coupling, in conjunction with the contractile and
visco-elastic properties of the body’s myofascia (Gracovetsky, 2001).

This laid the path for research into the myofascial structures that both drove spinal movement
and that stabilised spinal movement. In this field, the Australian group (Richarson et al ,1999,
mentioned above) headed the research and found that the core musculature would engage
30-60milliseconds before movement of the upper extremity and 90 t0o120 milliseconds before
lower extremity movement. The function: To stabilise the spinal column housing the spinal
cord and minimise shear through this critical area.

“movement emanates from the core”

Gracovetsky described the adaptations required by the spinal facet joints to surmount the
challenges posed by new and competitive environments. In summary, he showed that some
of the earliest vertebrates - fish - primarily used lateral trunk flexion to locomote in an aquatic
environment with fins as hydrofoils to “fine tune” their movement through the oceans.

As amphibious creatures evolved they began to use
their fins for weight bearing. In fact, Ahlberg (2000),
Professor of Palaeontology at the Natural History
Museum, London, described the likelihood that the
use of fins for weight-bearing probably began in a
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than air-bound creatures needed to clamber over
debris in the form of weeds and branches to
U locomote. The fact that clambering out of the water
may have helped such creatures evade predators
would be a logical survival pressure that drove these
creatures to develop adaptable breathing apparatus
allowing survival on land.
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Following the transition to land, the next adaptation

g z\?g_, > would need to be in the form of a spine that could
= rotate. If rotation could be achieved then limbs could




be lifted by the strong trunk musculature to get over ground lying objects, rather than
circumnavigating them. Additionally, this adaptation would allow for an external muscle
system (or outer unit / global system) to become involved in locomotion — described in the
literature as “the posterior sling” (Vleeming et al 1997). The great advantage of this
arrangement was that, not only would this outer musculature have greater leverage, but any
hypertrophic muscular development would not compete with the abdominal viscera for space;
as would hypertrophy of the obliques or quadratus lumborum, for example.

Ultimately due to the properties of motion coupling, movement in the sagittal plane - spinal
flexion/extension was inevitable.

This flexion/extension motion — so effectively exploited
by mammals, most notably the cheetah — meant that at
some stage it was likely that enough strength would be
developed in the powerful hip extensor mechanism
used to propel the organism forward (— most animals
are “rear-wheel drive”) that the organism would be able

to lift its forelimbs from the ground. Other methods of
bipedalism, such as that utilised by the dinosaurs was
more down to the ability to use a passive counter-balancing tail to lift the forelimbs from the
ground (Haines 1999). These, according to Gracovetsky (1988), were the events that opened
the possibility for human bipedalism.

So the core was important both to move and to protect. It was stated by the Australians that
movement emanates from the core — as Gracovetsky had predicted, but it still left a few
critical observers confused. If movement emanated from the core, why was it that one could
hold the core still and move only using the legs?

Chek (1998) does a good job
of explaining this through
describing the  process
slightly differently. Chek
(1998) differentiates between
the term “stabilisation
sequencing” and the term
“force sequencing”. While
stabilisation sequencing
arises from the core always,
the generation of force could

Diagram taken from Chek (1998) with permission

arise from either direction and most commonly from the periphery through the core and out
the periphery again:

Force sequencing arises from
the feet most commonly, and
passes through the core to (in
this case) the upper extremity
to throw an object. In kicking it
would pass up the stance leg
and back down the kicking leg
(but will usually also involve
the core and upper extremity
as well).

Diagram taken from Chek (1998) with permission

The means by which force is generated is through contraction of outer unit “mobiliser”
muscles against the ground reaction force. However, logically one of the fundamental
principles of the body’s developmental neurology is self preservation. As a result, the pre-



contraction of the inner unit (deep stability muscles, such as transversus, multifidus and
pelvic/respiratory diaphragms (as demonstrated by Richardson et al,1999)) is designed to
stabilise the spine. This protects the spine’s passive structures, such as discs and facet
joints, and therefore its neural integrity - see Panjabi’'s, 1992, model below. Jeopardy to
neural functions is clearly something that the body will avoid at all costs. The survival risk of
neurological dysfunction comes both from:
1. altered neural function and therefore muscle dysfunction, as a result of pain inhibition
or pain sensitisation, and
2. from direct central or peripheral physical trauma to the nervous system from disc
herniation, or subsequent facet joint irritation, instability or neuropathy associated with
decreased disc height.

Though there is still great debate as to why the inner unit muscles cease to pre-contract when
there is a state of low back pain, it is likely that this is neurally mediated. This is supported by
the fact that the inner unit creates stability by increasing joint compression and intra-
abdominal pressure. Of course, both of these situations will create stability in a functional
pain-free spine, but will aggravate most conditions in a dysfunctional painful spine. Some of
the conditions that would be aggravated by inner-unit contraction include:

disc injury

facet joint inflammation

spondylitis

spondylolysis

spondylolysthesis

As a result, compensatory movement patterns are adopted, often relying on contraction of the
larger, outer unit muscles. This muscular system, which is more adapted to mobilise the
human frame will also contribute to stabilisation of the spine; but at a cost. The main
difference with outer unit contraction is an increase in shear, compression and torsion
generated in the longer term.

When this occurs, stress through the joints, ligaments and discs will be increased due to
decreased stability. Repetitive stress to these passive structures will eventually result in
damage, pain and a positive feedback cycle of dysfunction. This has been discussed in depth
in an article by Wallden (2003). Punjabi has created a model to demonstrate the dynamics of
joint stabilisation:

Control

Neural
Facilitated? Inhibited? Normal?

When all three elements
of joint stabilisation are
functioning harmoniously
about a joint, that joint will
be stable and functional.
It only takes a problem
with one of these factors,
to disrupt joint function
and create instability
leading to decreased
performance and
increased likelihood of
injury. (Taken from
Wallden 2003 - adapted
from Panjabi., 1992)
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The major relevance of this to us as osteopaths, is the fact that it has been demonstrated that
only a history of back pain is needed to cause dysfunction of the inner-unit muscles and
unless they are retrained, this dysfunction will persist — resulting in long term damage (Hides



et al 1996). It is our responsibility therefore to understand how to test for such dysfunction
and to successfully correct it.

These concepts and much more were discussed at the December evening presentation by
Serge Gracovetsky and Matthew Wallden, in London.

The event was attended by around 300 delegates, ranging from osteopaths to corrective
exercise specialists, behavioural optometrists, nutrition & lifestyle coaches and many more
disciplines.

A similar, more “hands-on” event with Serge, Matthew, and others is planned for September
2004. However if in the meantime, you missed out, or would like to know more about the
recent December presentation, a CD ROM video of the evening is available (including the 2
Powerpoint slide presentations for just £15 from the CHEK Clinic (01372 374530 or email:
info@chekclinic.com). Additionally, Serge’s classic text “The Spinal Engine” which is out of
print and only now available second-hand on the internet, is so scarce and sought after that it
fetched £290 in a recent internet search. If you would like a new copy, Serge has given the
CHEK Clinic the rights to reprint the book in the UK, so you can save yourself £230 and have
a new book* for just £60. Please contact the CHEK Clinic on the above contact details.
Alternatively the book is also available from Russell Medical.

*(spiral bound)
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