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Summary

Biomechanical factors which limit range of motion in the lumbar
spine are reviewed. The effects of axial compression on the
vertebral body, intervertebral disc, and zygapophyseal joints
are considered. During axial compression blood is squeezed
from the vertebral body leaving a latent period of reduced
shock-absorbing ability. Continuous repeated loading of the
spine is therefore not recommended during exercise. Intradiscal
pressure varies with different body positions, and is especially
high during slumped sitting, making this an inappropriate
starting position during exercise. Marked loss of height through
discal compression is seen following certain weight training
exercises making these unsuitable for subjects with discal
pathologies. The shock absorbing properties of the disc reduce
with age, an important consideration when prescribing exercise
for older people. Flexion and extension movements combine
sagittal rotation and translation of the vertebrae, leading to
facet impaction at end range. Impaction is more damaging with
momentum from fast movements. The importance of relative
stiffness and muscle length to lumbar-pelvic rhythm is high-
lighted. The relevance of articular tropism is examined. The
proprioceptive role of the deep intersegmental muscles of the
spine is considered, and the importance of proprioceptive train-
ing during rehabilitation of spinal dysfunction is emphasised.

Introduction

A joint is less likely to be injured if it is loaded
within its mid-range of motion rather than at
extreme end range. At end range, pain of mech-
anical origin can occur through over-stretching
of the surrounding soft tissues and stimulation

of the nociceptor system (McKenzie, 1990).
If the stretch is prolonged, the initial acute
localised pain will become more diffuse and
eventually tissue damage may occur.

An important task for the motor system is to
control those degrees of joint motion which are
unused in a given task, by putting active muscu-
lar constraints on the temporarily redundant
movement (Kornecki, 1992). Therefore, to avoid
end-range pain, exercises for the lumbar spine
often aim at enhancing stability of the area to
protect the lumbar joints and associated struc-
tures from injury (Richardson et al, 1990).

This paper looks at some of the biomechanical
factors which limit range of motion, and identi-
fies several structures likely to be damaged by
end range tissue stress. The relevance of end
range tissue stress to the performance of trunk
exercise is discussed.

Movements of the Lumbar Spine
Axial Compression
Vertebral Body

Within the vertebra itself, compressive force is
transmitted by both the cancellous bone of the
vertebral body and the cortical bone shell. Up to
the age of 40 years the cancellous bone con-
tributes between 25% and 55% of the strength of
the vertebra. After this age the cortical bone
shell carries a greater proportion of load as the
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