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Summary

The concept of sensory-motor stimulation is introduced and the
importance of sub-cortical control of active lumbar stabilisation
(ALS) is emphasised. The ALS programme is divided into four
stages representing muscle re-education, static stabilisation,
dynamic stabilisation and functional activities.

In stage 1 the oblique abdominals, transversus abdominis, and
multifidus are facilitated. Abdominal hollowing (AH) is used to
dissociate rectus abdominis activity from that of the other
abdominal muscles. AH is performed by pulling the abdomen in
without allowing significant lumbar flexion. Pressure biofeedback
is used to monitor the depth of the lumbar lordosis and give
information concerning maintenance of lumbar stabilisation.

In stage 2, load is imposed on the trunk in various starting
positions while the subject braces the trunk muscles. The lumbar
spine is held in mid range while exercising, an alignment termed
the ‘neutral position’.

In stage 3 emphasis is placed on the restoration of correct pelvic
tilting. Patients are taught to exercise within their pain-free range
of motion, a position termed the functional position or safety zone.

Stage 4 describes functional exercises. The importance of
proprioceptive training is discussed, and stabilisation activities
using a 65cm gymnastic ball are described. Stabilisation
programme results are briefly reviewed.

Introduction

The stabilising system of the spine may be divided
into three sub-systems. Passive stabilisation is
provided by the non-contractile tissues, active
stabilisation by the contractile tissues, and neural
control by the nervous system. Of these three sub-
systems it is the active and neural control systems
which may be enhanced by exercise therapy both
for rehabilitation and as part of a preventive
healthcare programme. Improvement of these
systems may in many cases compensate for a
decrement in the passive system and reduce spinal
dysfunction (Panjabi, 1992).

Sensory-motor Stimulation

Restoration of active lumbar stabilisation is part
of a more general approach to rehabilitation which
follows a sensory-motor format (Janda and Vavrova,
1992). In this approach, following assessment, tight
muscles are stretched and inhibited (weak) muscles
are stimulated and re-strengthened. The final and
essential stage in the rehabilitation process is to
convert the conscious (cortical) control of the
corrected movements to an unconscious (sub-
cortical) level. This is achieved by increasing
sensory stimulation, giving an improved activation
of the sub-cortical regulatory systems. Because this
process does not rely on conscious control, it is
faster and the stabilising process becomes ‘second
nature’.

The faster sub-cortical control system leads to a
reduced muscle reaction time. Increases in muscle
reaction speed may be learnt, and this process has
been shown to improve the stability of peripheral
joints, the pelvis, and the lumbar spine (Saal and
Saal, 1989; Konradson and Ravn, 1990; Bullock-
Saxton et al, 1993).

Sub-cortical control of stabilisation can be achieved
by proprioceptive exercise on a labile surface such
as a balance board or gymnastic ball (Bullock-
Saxton et al, 1993). Once this has occurred, a
subject is able to concentrate on the activities
of daily living, rather than focusing on the
maintenance of active lumbar stabilisation. If
muscle contraction can be made to occur rapidly
enough to stabilise the spine when an external
force is imposed, end range stress on the spine is
reduced, pain is lessened, and function improved.

Achieving Active Lumbar Stabilisation

The active lumbar stabilisation (ALS) programme
may be divided into four overlapping stages
(Paris, 1993; Jull and Richardson, 1994) (table 1).
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