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Summary

This paper reviews the active stabilising mechanisms of the
lumbar spine. Intra-abdominal pyessure is produced by contrac-
tion of the abdominal muscles when the glottis is closed. The
posterior ligamentous system has been shown to produce
25% of the moment of the erector spinae (ES), and the ES will
themselves produce an important passive elastic tension. In
the thoracolumbar fascia (TLF) mechanism, the horizontal
pull of transversus abdominis is changed into a vertical force via
the angled deep and superficial fibres of the TLF. The hydraulic
amplifier effect is produced as the ES contract within the fascial
envelope formed from the middie layer of the TLF. This mecha-
nism increases the stress generated by the ES by 30%. Multi-
fidus is especially important to active stabilisation as it has
segmentally arranged fibres whose lines of force may be
resolved into a large vertical and small horizontal component.
The ES lines of action show it to be more suitable as a prime
mover than a stabiliser, and it is the endurance of this muscle
rather than its strength which is important to stahilisation. Of the
abdominal muscles, transversus abdominis and internal oblique
act as stabilisers, while the lateral fibres of external oblique and
the rectus abdominis act as prime movers,

Introduction

The human spine devoid of its musculature is
inherently unstable. A fresh cadaveric spine
without muscle can only sustain a load of 4-5 1b
before it buckles (Panjabi et al, 1989). Add to
this the fact that, when standing upright, the
centre of gravity of the upper body lies at sternal
level (Norkin and Levangie, 1992). This combi-
nation of flexibility and weight creates a set of
mechanical circumstances which have been
compared to balancing a weight of approximately
75 b at the end of a 14-inch flexible rod (Farfan,
1988).

When lifting, the situation is intensified. The
spine may be viewed as a cantilever pivoted on
the hip (fig 1). The weight of the trunk combined
with the weight of an object lifted forms the
resistance, balanced by an effort created by the
hip and back extensors. Using this model a
number of authors have calculated that the force
imposed on the lower lumbar spine greatly
exceeds the failure load of the lumbar vertebral
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