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The physical effect of lumbar spinal supports

N. D. GREW' and G. DEANE?

Oxford Orthopaedic Engineering Centre, University of Oxford

Abstract

A study has been performed to investigate the
physical effects of lumbar spinal supports. Two
groups were studied, a group of normal male
subjects and a group of male low back pain
patients. Five different spinal supports were
investigated and their effects upon the skin
temperature, spinal movements and intra-
abdominal pressures of these individuals were
examined. The results show surprisingly similar
patterns for the widely varying designs of
support. The findings also suggest that the longer
term wearing of a spinal support results in a
degree of physical dependence. The results of
this study are aimed at improving the
prescription and use of spinal supports in the
treatment of low back pain.

Introduction

Lumbar spinal supports form a major part of
the treatment of low back pain to the extent that
each year over quarter of a million are prescribed
in England and Wales. Supports available for
prescription fall into the general categories of
spinal brace and fabric corset, although there are
many types and constructions. The basis upon
which a support is prescribed is unclear because
little is known about the performance of such
orthoses in terms of their mechanical and other
effects upon the wearer. Perry (1970) showed
that almost all orthopaedic surgeons prescribed
external supports at least occasionally in their
treatment of low back pain. The most common
diagnosis for which a corset is prescribed was
found by Ahlgren and Hansen (1978) to be
chronic lumbago and the main reason for the
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patients using this form of treatment was that it
provided “‘support”, with or without the relief of
pain.

The following possible effects of spinal
supports may have an important role in terms of
their therapeutic value:

(a) Limitation of movement.

(b) Alterations of intra-cavity pressures.

(c) Modification of muscle actions.

(d) Warming of skin.

The use of a rigid brace for restriction of
movement and stabilization is widespread
(Perry, 1970) but even the more flexible supports
are obviously intended to modify movements in
some way. The efficacy of spinal braces has been

questioned (Norton & Brown, 1957) in
particular with regard to intervertebral
movements. While gross movements are

prevented, individual vertebral movements are
sometimes increased.

The abdominal cavity, sometimes in
conjunction with the thoracic cavity, is
pressurized voluntarily when the spine is put
under stress (Bartelink 1957; Eie & Wehn 1962;
Davis & Snoup, 1964; Kumar & Davis 1973).
This activity has a direct effect on the spinal
loading by introducing a distending force
anteriorly. This force produces an extension
moment about the lumbar spine which reduces
the tension required in the posterior spinal
muscles. An inflatable corset increases the
resting abdominal cavity pressure by about 10-15
mm Hg, but does not raise the peak pressures
seen during a controlled lift (Morris et al, 1961).
The effect of normal spinal supports was studied
here.

Now at;
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Symbol Description

NS No support

SE Semi-elasticated, narrow corset. Padded
lumbar insert semi-conforming to
lordosis. Rigid anterior section.

NF Narrow fabric corset with some posterior
strengthening.

LF Long fabric corset extending from pelvis
to thorax. Some steel posterior
strengthening and some padding.

RB Leather covered steel brace. Pelvic and
thoracic hoops linkedbl‘?' longitudinal
members. Anterior abdominal pad.

PJ Polythene jacket.
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Terminology Instruction

Neutral Stand comfortabl,

Flexion Flex fully forwar

Circumduction Move to your left rotating
forward-left, left, backward-
left, back, backward-right,
right, forward-right, forward

Extension Lean back

L. Lateral Bend Lean left

R. Lateral Bend Lean right

Circumduction Flex forward and then move to
your right rotating forward-
right, right, etc to forward

sition
Neutral tand upright comfortably
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Symbol Activity Time
L Lying supine 3 min
Standing from lying
w Walking on a horizontal surface| 2 min
Ascending and descending stairs
S Sitting in an upright high- 2 min
backed chair
Lifting Skg between high and
low shelves
FL Lifting 15kg with legs straight,
flexing at hips
UL Lifting 15kg with torso upright,
flexing knees and hips
H Hol_(éi}:)g 15kg while standing 30 sec
upright
L?fting 15kg from the side
Then S, W, and L repeated in that order 6 min
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pain. The rigid brace (G) had the most effect and
the mean ranges of movement were similar to
those for the normal group, indicating that the
effect of the support was the dominating feature.
Therefore, while the supports influenced the
spinal movements of the patient group in a
manner similar to the normal group, the effects
were modified by the added influence of pain.

The intra-abdominal pressure results showed
some less predictable differences. Considering
first the mean pressure levels, it became
apparent that the mean level when lying supine
was 9 mm Hg higher in the normal group (Fig. 4).
Since the pressure in this posture is largely a
result of muscle tone in the abdominal wall, this
observation indicated that the patient group had
generally less active muscles in this region. The
patients had all been wearing spinal supports
regularly as part of the treatment for their low
back pain. Morris et al, (1961) showed that a
reduced abdominal muscle activity results when
a corset is worn. It seems likely that, despite
exercises, the long term effect upon the patient
group of wearing corsets had been a loss of tone
in the abdominal muscles. One patient only had
a resting intra-abdominal pressure comparable
with the normal group. He still maintained a
physically demanding job and when questioned
appeared well educated about how to use his
spine in lifting, etc., and was complying with
physiotherapist advice.

The spinal supports raised mean intra-
abdominal pressures by similar amounts in the
patient group when compared to the normal
group. However, because of the lower pressures
recorded when no support was worn, the effect
of the supports was to raise the mean pressures
only to those of the normal group without
supports.

It was observed in this study, as elsewhere
(Fairbank et al, 1980), that patients suffering
from low back pain develop much higher reflex
intra-abdominal pressures than pain-free
controls. This is believed to be a response to back
pain which attempts to protect the spine still
further from load by increasing the load bearing
role of the anterior compartments.

When wearing a spinal support the patient
group tended to develop still higher pressures (7
mm Hg higher on average) compared with the
normal group which tended to produce lower
pressures (4 mm Hg on average). This indicated
that the patient group was using the greater

support an orthosis provides to the abdominal
wall in order to increase the effect of the intra-
abdominal pressure reflex and reduce further the
mechanical stresses on the spine.

Conclusions

1. This study confirms that spinal supports
influence the movement, intra-abdominal
pressure and skin temperature of the wearer.
Considering the wide variety of supports tested,
the differences between the effects of each
support are few. However, some characteristic
patterns of effect, particularly in the spinal
movement restriction, were found.

In order to reduce spinal movements by an
appreciable amount, a rigid form of bracing is
required, although a well fitting brace (RB) is
better than a plastic shell (PJ) in this respect.
Fabric and elasticated corsets provide little
restriction of movement although the location of
strengthening can enable specific painful
movements to be influenced above others. The
shorter corsets performed better than the longer
in respect of movement restraint.

Where low back pain is temperature sensitive,
the presence of thicker or padded material over
the lumbar skin can be used to raise its
temperature by almost 2°C. However, the
material must be held in contact with the skin.
Several subjects commented that the plastic
jacket had a tendency to provide a cooling
“funnel” which reduced its effectiveness in this
respect.

No clear patterns emerge from the intra-
abdominal pressure results, except that the
longer supports provide significant increases in
pressure when the wearer is seated, and the
elasticated support increases the pressure
significantly when the wearer is walking.

2. The patient group responded in a
predictably different manner to the normal
group in respect of spinal movement, but not of
intra-abdominal pressure. The results suggest
that over the period of treatment a patient
becomes accustomed to his orthosis and
subconsciously adopts it as part of his spinal
support mechanism. Thus, under activities
where the spine is lightly stressed, the presence
of the support reduces the need for activity of the
muscles of the abdominal wall. Under more
stressful activity the orthosis strengthens the wall
and enables the wearer to enhance the pressures
developed during the intra-abdominal pressure
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reflex. This indicates a need to plan the use of a
spinal support in the context of other treatments,
such as exercise regimes, especially when the
patient ceases to wear his corset.

3. The study highlights the need to establish
more clearly the mechanisms by which a spinal
support acts upon the wearer and how the
physical effects it induces are effective in
providing symptom relief and a healing
environment.
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