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SUMMARY

Background: Orthoses are external aids that are often
used to treat pain and diseases affecting the spine, such
as lumbago, whiplash, and disc herniation. In this review,
we assess the effectiveness and complications of orthotic
treatment for typical spinal conditions and after spinal
surgery. The orthotic treatment of fractures and postural
abnormalities are beyond the scope of this article.

Methods: This review is based on a selective search in the
Medline database with consideration of controlled trials,
systematic reviews, and the recommendations of the
relevant medical societies.

Results: Three relevant systematic reviews and four con-
trolled trials were found. Very few controlled trials to date
have studied the efficacy of orthotic treatment compared
to other conservative treatments and surgery. No definitive
evidence was found to support the use of orthoses after
surgery, in lumbar radiculopathy, or after whiplash injuries
of the cervical spine. In a single trial, short-term immobili-
zation was an effective treatment of cervical radiculo-
pathy. Orthoses are not recommended for nonspecific low
back pain. The potential complications of cervical orthoses
include pressure-related skin injuries and dysphagia.

Conclusion: No definitive evidence as yet supports the use
of orthoses after spinal interventions or in painful condi-
tions of the cervical or lumbar spine. They should, there-
fore, be used only after individual consideration of the
indications in each case.
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o rthoses are medical devices classified as pre-
scription-only technical aids in Germany (1).
The catalog of technical aids defines them as aids that
safeguard function and enclose or fit against the body.
Their physical or mechanical properties aim to do one
or more of the following: to stabilize, immobilize,
mobilize, reduce load, correct, retain, fix, redress, or
replace lost bodily functions (1). In addition to custom
orthoses, off-the-shelf ready-made orthoses produced
in a unit assembly system are also available. Closely
related to orthoses are bandages, made from stiff or
elastic fabrics only. The posterior portion of a bandage
or orthosis may include a pelotte. Pelottes exert a com-
pressing, massaging effect on soft tissues, in order to
release muscular tension and reduce pain.

Orthoses are prescribed frequently in normal
clinical practice, due to the high prevalence of spinal
disease. Approximately 3% to 7% of the population
suffers from chronic low back pain (2), and lumbar
orthoses and bandages in particular are therefore used
for both primary and secondary prevention (3). The
frequency of prescription of spinal orthoses and
bandages has not yet been systematically collated.
Inquiries put to BARMER GEK, a large German
statutory health insurance fund, reported that the
number of orthoses and bandages for which
reimbursement had been provided in 2011 increased
by 45% to 97 425 (from 67 211 in 2009 and 72 633
in 2010: personal communication, BARMER press
office, June 25, 2012). It is therefore worth asking
for which spinal indications there is evidence that
orthoses and bandages are effective.

This review article aims firstly to describe how treat-
ment with spinal orthoses and bandages works bio-
mechanically. Next, it gives an overview of the clinical
findings from controlled clinical trials and reviews, in
order to provide recommendations for the indication of
orthotic treatment for the most common acute and
chronic diseases of the cervical and lumbar spine. Due
to space restrictions, the orthotic treatment of defor-
mities (scoliosis, kyphosis), fractures, vertebral tumors
posing a risk of fracture, or the thoracic spine will not
be discussed in this article.
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Figure 1:

Cervical orthoses

a) Soft, anatomically-shaped cervical bandage
b) Philadelphia collar

Biomechanical aspects

The aim of orthotic treatment is to correct an existing
deformity or to prevent progression according to the
three point pressure principle (by which two aligned
forces oppose a single force placed at the area of
deformity or angulation), to stabilize and immobilize
weak or damaged spinal segments, to reduce the axial
load on the affected sections of the spine, and to control
motion (4, 5). Different functional aspects of an ortho-
sis are emphasized for different indications. Secondary
effects of orthotic treatment that have been postulated
are massage of the soft tissues, warming, and a placebo
effect (5). An orthosis should warn the patient to pre-
vent excessive motion and improve posture thanks to
tactile stimuli (6). It should also aid the patient in per-
forming occupational therapy or at least help slow
down specific movements (4).

Another hypothesis is that orthoses increase intra-
abdominal pressure, leading to a reduction in the work
performed by the lumbar musculature in upright posi-
tion (6). A systematic review failed to find evidence for
the hypothesis that this reduces the load on the muscles
and the axial load on the lumbar spine (6, 7). There is
evidence that both soft and rigid lumbar orthoses lead
to a significant restriction of flexion and extension and
lateral motion. No evidence was found of a significant
reduction in rotation, which is considered to be a risk
factor for back pain (6). Because some of the findings
of biomechanical studies are contradictory, it is not cur-
rently possible to give a definitive assessment of the
mechanism of action of orthoses (6).

Soft cervical bandages (Figure 1la) and rigid
orthoses (Figure 1b) are used on the cervical spine. As
is logical, soft cervical bandages have little effect on
cervical spine mobility (4).

The cervical spine is difficult to immobilize due to
the small contact surface area between an orthosis and
the occiput, the mandible, and the clavicle, as well as
the limited possibility of compressing the soft tissues of
the throat. As a result, there is a certain amount of mo-
bility in the cervical spine during chewing and shoulder
movement (8). Even a rigid Philadelphia collar allows
considerable motion: 29% for flexion and extension,
44% for rotation, and 66% for lateral inclination (4).

Clinical indications

Whiplash

Approximately 200 000 whiplash injuries occur in Ger-
many every year (9). The main clinical symptoms are
neck pain (88% to 100%) and headaches (54% to 66%)
(9). After skeletal injury has been ruled out, a soft cer-
vical bandage is often prescribed. A systematic review
determined the efficacy of various conservative forms
of treatment with the primary parameters pain, global
perceived effect, and participation in daily activities
(9). Five of the eleven trials included in the review
compared immobilization using cervical bandages to
an active, mobilizing therapy regimen (9). Mobilization
was superior to immobilization in four of these trials
(10-13), while one found no difference (14). Based on
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the low methodical quality of the included trials, the
authors of the systematic review concluded that active
intervention tended to be more effective than immobili-
zation.

Cervical radiculopathy

Cervical radiculopathy often occurs in the context of
degenerative processes (e.g. prolapsed disc, spondylar-
thritis) and is characterized by neck pain with dermato-
mal radiation to the upper extremity. In general, where
there are acute symptoms and surgery is not indicated
(in the absence of high-grade paresis) initial treatment
is conservative, using analgesics and immobilization or
physiotherapy. A positive effect is observed after 3 to
6 months in 80% to 90% of patients (15, 16).

A three-armed randomized controlled trial (RCT)
compared immobilization using a semirigid orthosis,
physiotherapy, and analgesics alone in patients with
acute-onset, neurologically  confirmed cervical
radiculopathy (n = 207, length of complaint <1 month,
visual analog scale (VAS) and neck disability index)
(17). At six weeks, immobilization using semirigid
orthosis and physiotherapy (twice weekly) were shown
to be superior to analgesics alone. At six months there
were no significant differences between the groups.
The authors recommended immobilization on the
grounds that it was more economical than physio-
therapy. Other than this trial there are no high-quality
trials comparing immobilization to other conservative
forms of treatment. The question of whether patients
with acute cervicobrachialgia and no neurological limi-
tations also benefit from immobilization remains open.

In a three-armed RCT in patients with chronic
radiculopathy (defined as lasting more than three
months, median 21 months), Persson et al. determined
at four months that surgical treatment was superior to
physiotherapy and the use of rigid orthoses (worn for
three months) in terms of pain and neurological deficit
(18). There were no significant differences between the
conservative treatment arms after four months, or
between all the treatment groups at one year.

Acute and chronic low back pain

Lumbar and lumbosacral orthoses are often used to
treat acute and chronic pain and for prevention. Priority
treatment aims are faster mobilization and improve-
ment of symptoms. A 2001 Cochrane Review on the
use of lumbar orthoses and bandages to prevent and
treat low back pain analyzed 13 controlled trials (5).
Only four trials were of good methodical quality; in-
formation on the orthoses used and on patient com-
pliance was often lacking. The authors determined that
there was no strong evidence (level 1) either for or
against the efficacy of lumbar orthoses in the preven-
tion or treatment of low back pain. There was moderate
evidence (level 2) against the efficacy of lumbar or-
thoses in primary prevention. There is no evidence to
date on secondary prevention (level 4). The trials’
findings on efficacy in treating low back pain are con-
troversial. There is poor evidence (level 3) that some
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rigid orthoses are more effective than bandages. Over-
all, the authors of the review come to the conclusion
that lumbar orthoses are not suitable for primary
prevention or for treatment of lumbar pain. In the
latest Cochrane Review, dating from 2008, the
authors came to a similar conclusion and therefore
concluded that further high-quality randomized
controlled trials assessing the efficacy of orthoses
were necessary (19).

Germany’s National Disease Management Guideline
on Low Back Pain (20) recommends that orthoses
should not be used to treat acute or chronic nonspecific
low back pain (grade of recommendation A). Data from
10 of a total of 54 identified trials were examined to
analyze the evidence for this recommendation. Of
these, four trials of moderate methodological quality
and one with good methodological quality found no
positive efficacy for orthoses versus either other non-
pharmacological forms of treatment or no intervention.
Five trials that found evidence of a positive effect for
orthoses were of moderate methodological quality; the
trials with a negative conclusion were therefore rated as
being of higher quality.

Spondylodiscitis

A further indication for orthotic treatment is conser-
vative therapy for spondylodiscitis if there is no high-
grade destruction of the vertebral body and surgery is
not urgently indicated (21). At the thoracolumbar and
lumbar level, a stable, custom polyethylene bodice can
immobilize the affected spinal segment and reduce the
load on the anterior section of the vertebrae thanks to a
reclining position (22). Most authors recommend treat-
ment for 6 to 10 weeks using a hard corset combined
with antibiotic therapy (23, 24).

Cervical spondylodiscitis is often treated surgically.
If the patient is eligible for conservative treatment, im-
mobilization using a rigid orthosis is recommended
21).

To date there are no data from controlled trials con-
cerning rare and heterogeneous-onset spondylodiscitis.

Postoperative orthotic treatment

In an international survey, 61% of spinal surgeons
answered that they prescribed orthoses for between one
and eight weeks after surgery on the cervical spine,
while 49% answered that they prescribed this for sur-
gery on the lumbar spine (25). The main reason given
was restriction of patients’ activities as a result of
orthotic treatment.

To date there are no data from controlled trials on the
efficacy of orthoses following stability-maintaining
procedures such as decompression or intervertebral
disc surgery on the lumbar spine. Neither is there any
consensus on how rigid an orthosis should be, the type
of orthosis, or duration of treatment. In our hospital, in
line with the judgment of the surgeon, a Hohmann
bridging bodice (Figure 2) is prescribed for the first six
weeks postsurgically following multisegmental decom-
pression and when there is a risk of instability (4).
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Figure 2:
Custom Hohmann
bridging bodice

For instrumented screw-and-rod lumbar spinal
arthrodesis, fusion rates of between 46% and 100% can
be achieved after two years, depending on the under-
lying disease (26). The use of orthoses in such cases is
controversial (27).

One RCT investigated the significance of
postoperative corset treatment following lumbar spinal
arthrodesis using a posterior screw-and-rod system and
autologous iliac crest grafting in degenerative diseases
of the lumbar spine (28). Patients in the intervention
group (n = 46) were asked to wear a stable, custom cor-
set for eight weeks following surgery, 24 hours a day
(except during personal hygiene and examinations),
and to undertake physical exercise for a further
four weeks. The patients in the control group (n = 44)
were mobilized with no orthoses. After two years,
there were no significant differences between the two
groups in terms of the clinical parameters measured
(Dallas Pain Questionnaire and SF-36), postoperative
complication rate, or the rate of subsequent lumbar
spinal operations. This trial found neither an advantage
nor a disadvantage for corset use following lumbar
spinal arthrodesis.

The frequent postoperative use of orthoses on the
cervical spine may be due to the high mobility of this
section of the spine and the frequency of surgical
fusion. Most fusions are performed without plate osteo-
synthesis using intervertebral implants. Orthoses are
used to reduce the mobility of and load on the segment
upon which surgery is performed and thereby improve
the fusion rate. Using modern, synthetic (polyether-
etherketone) or titanium alloplastic interbody cages
instead of bone cages makes the need for postoperative
immobilization questionable in the absence of
evidence. In a randomized pilot trial, during the first six
weeks following fusion using an interbody cage,

patients benefited from immobilization in terms of the
neck disability index and a reduction in pain (29).

A multicenter RCT with a follow-up time of
24 months concluded that cervical orthosis is not
necessary following monosegmental anterior fusion
using plate osteosynthesis (30). Cervical supports did
not improve clinical outcome according to the neck dis-
ability index, SF-36, or the Numerical Rating Scale
(NRS); they also failed to improve the radiological
fusion rate.

Complications of orthotic treatment

Treating physicians and patients often believe that
wearing an orthosis for longer periods weakens the
trunk muscles. Research on this subject yields contro-
versial data, some of which show that these muscles be-
come stronger (31, 32), some that they become weaker
(33), and some no difference (34). A study of the iso-
kinetic and isometric strength of healthy subjects
showed no significant differences following 21-day use
of a lumbar bandage (35).

Excessive pressure exerted by the orthosis on the
skin and exposed anatomical structures may lead to
ulcers. The use of orthoses should therefore be limited
to patients who can perceive such pain stimuli and react
to them appropriately.

Depending on the length of time for which they are
worn, rigid cervical orthoses can lead to pressure sores
on the mandible and the occiput in 6.8% of patients (36,
37). Cervical orthoses can cause dysphagia as result of
narrowing of the pharynx, deglutition alterations (38),
and an unusually upright head position when eating.

In general, therefore, it is recommended that orthotic
treatment should be prescribed and monitored by a
physician, with the aim of the shortest possible treat-
ment duration and early patient mobilization.
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® Cervical and lumbar orthoses significantly restrict the
motion of the treated section of the spine but do not
immobilize it completely.

® There is no evidence that orthotic treatment for cervical
radiculopathy, for whiplash, or following surgery is
beneficial to the spine.

® According to Germany’s National Disease Management
Guideline on Low Back Pain, orthotic treatment of non-
specific back pain cannot be recommended.

® Physicians should monitor the duration of orthotic treat-
ment and ensure that orthoses fit well, as incorrect use
of orthoses can affect their effectiveness and lead to
complications.

® Despite the widespread clinical use of orthoses, for
many spinal indications there are no high-quality
controlled trials demonstrating that they are effective.
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