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Executive summary
The procedure
Intradiscal electrothermal anuloplasty is an invasive procedure that provides an
alternative treatment option for patients with chronic low back pain originating from
internal disc disruption (IDD). Importantly, this assessment of the intradiscal
electrothermal anuloplasty procedure refers specifically to heating of the anulus, rather
than other intradiscal regions.1 The procedure is undertaken using three pieces of
equipment: an introducer needle (L69923), a flexible catheter (SpineCATH, L69739)
and a heat generator (ORA-50 S, L69924). The introducer needle is a contourable
17-gauge needle with stylet that provides access to the intradiscal space. The
SpineCATH is a flexible catheter with a moveable tip that contains a heating element
comprised of copper wire. The catheter is used in conjunction with the ORA-50 S
programmable generator, which allows temperature-monitored heating of the catheter
tip.
The procedure is performed with local anaesthesia and mild intravenous sedation. The
introducer needle is inserted into the painful disc under biplanar fluoroscopic control.
The flexible catheter is then threaded from within the nucleus pulposus of the disc to
reach the anulus from the inside and pass circumferentially around the lateral and
posterior anulus (Figure 1). The catheter tip is slowly heated to a temperature of up to
90°C for 15–17 minutes. During this time, the patient is monitored for onset of new
radicular symptoms or severe back pain.
Directly after the procedure, the patient is monitored for a short period before being
allowed to return home. In the following 6–12 weeks, a lumbar support may be worn
and an appropriate course of physiotherapy administered.

Medical Services Advisory Committee – role and approach
The Medical Services Advisory Committee (MSAC) is a key element of a measure taken
by the Commonwealth Government to strengthen the role of evidence in health
financing decisions in Australia. MSAC advises the Commonwealth Minister for Health
and Aged Care on the evidence relating to the safety, effectiveness and cost-effectiveness
of new and existing medical technologies and procedures, and under what circumstances
public funding should be supported.
A rigorous assessment of the available evidence is thus the basis of decision making
when funding is sought under Medicare. Medical Technology Assessment Group
(M-TAG) Pty Ltd was contracted to undertake a systematic review and economic
evaluation of intradiscal electrothermal anuloplasty. A supporting committee with
appropriate expertise then evaluated this evidence and provided advice to MSAC.

1This

assessment is based on evidence relating to SpineCath, a product manufactured by Oratec
Interventions Inc. and currently marketed in Australia by DePuy Australia Pty Ltd.
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MSAC’s assessment of intradiscal electrothermal anuloplasty
Clinical need

In 2000–2001, ‘back complaint’ was the most common musculoskeletal disease or
condition managed by general practitioners in Australia (Britt et al 2001). Disability from
back pain places a significant socioeconomic burden on the individual and the
community. It is estimated that there are approximately 140,000–210,000 new cases of
truly chronic back pain each year in Australia.
Safety

At present, level III-2 and IV evidence is available to describe the safety of intradiscal
electrothermal anuloplasty in the treatment of chronic back pain secondary to anular
disruption of contained herniated discs, with one non-randomised, open-label, quasicontrolled study (level III-2), five uncontrolled studies (level IV), and two case reports
(level IV) identified. The safety data available have been poorly reported, with adverse
events either not reported or reported with little detail. However, preliminary evidence
suggests that the level of complications associated with intradiscal electrothermal
anuloplasty is low. It should also be noted that the safety of intradiscal electrothermal
anuloplasty should be considered relative to spinal surgery (ie, spinal fusion) and
conservative therapy programs.
Effectiveness

As with safety, level III-2 and IV evidence is available to describe the efficacy of
intradiscal electrothermal anuloplasty in the treatment of chronic back pain secondary to
anular disruption of contained herniated discs, with one non-randomised, open-label,
quasi-controlled study (level III-2), and four uncontrolled studies (level IV) identified.
The preliminary data show improvements in visual analogue pain scale outcomes and
return to work or previous function, as well as reduction in pain medication, for patients
treated with intradiscal electrothermal anuloplasty. However, these preliminary data are
based on low-level clinical evidence, which is likely to be vulnerable to considerable bias.
Hence, the robustness of these results is uncertain.
Cost-effectiveness

There are currently insufficient data to estimate the relative effectiveness of intradiscal
electrothermal therapy compared with either continued conservative therapy or spinal
fusion. Primarily, there is a lack of high-quality evidence regarding the intradiscal
electrothermal procedure. Moreover, there was no evidence identified on which to base
an indirect comparison of the procedure with continued conservative therapy or spinal
fusion.
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Recommendation
Since there is currently insufficient evidence pertaining to intradiscal electrothermal
anuloplasty, a treatment for patients with chronic low back pain due to anular disruption
of contained herniated discs, MSAC recommended that public funding should not be
supported at this time for this procedure.
- The Minister for Health and Aged Care accepted this recommendation on 6 December
2002. -
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Introduction
The Medical Services Advisory Committee (MSAC) has reviewed the use of intradiscal
electrothermal anuloplasty, which is a therapeutic procedure for the treatment of chronic
low back pain caused by anular disruption of contained herniated discs. MSAC evaluates
new and existing health technologies and procedures for which funding is sought under the
Medicare Benefits Scheme in terms of their safety, effectiveness and cost-effectiveness,
while taking into account other issues such as access and equity. MSAC adopts an
evidence-based approach to its assessments, based on reviews of the scientific literature
and other information sources, including clinical expertise.
MSAC’s terms of reference and membership are at Appendix A. MSAC is a
multidisciplinary expert body, comprising members drawn from such disciplines as
diagnostic imaging, pathology, surgery, internal medicine and general practice, clinical
epidemiology, health economics, consumer health and health administration.
This report summarises the assessment of current evidence for intradiscal electrothermal
anuloplasty for the treatment of chronic low back pain caused by anular disruption of
contained herniated discs.
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Background
Intradiscal electrothermal anuloplasty
In Australia, low back pain is one of the most common causes of chronic disability.
Consequently, it is also one of the most common reasons for healthcare resource
utilisation. Chronic low back pain represents a difficult clinical area with regard to both
diagnosis and treatment. It can be caused by a number of conditions, one of which is
internal disc disruption (IDD).
IDD is characterised by a degraded nucleus pulposus with radial fissures extending into
the peripheral anulus fibrosis. It accounts for a considerable proportion of patients (39%,
95% CI: 29–49%) with chronic low back pain (Schwarzer et al 1995). In Australia,
patients with IDD are currently treated with conservative therapy, comprising
physiotherapy, exercise programs, analgesics and anti-inflammatories. If conservative
measures fail, posterolateral or interbody fusion may be performed. However, there is
uncertainty about the effectiveness of fusion procedures.
The procedure

Intradiscal electrothermal anuloplasty is an invasive procedure that provides an
alternative treatment option for patients with chronic low back pain originating from
IDD. Importantly, this assessment of intradiscal electrothermal anuloplasty refers
specifically to heating of the anulus, rather than other intradiscal regions.2 The procedure
is undertaken using three pieces of equipment: an introducer needle (L69923), a flexible
catheter (SpineCATH, L69739) and a heat generator (ORA-50 S, L69924). The
introducer needle is a contourable 17-gauge needle with stylet that provides access to the
intradiscal space. The SpineCATH is a flexible catheter with a moveable tip that
contains a heating element of copper wire. The catheter is used in conjunction with the
ORA-50 S programmable generator, which allows temperature-monitored heating of the
catheter tip.
The procedure is performed with local anaesthesia and mild intravenous sedation. The
introducer needle is inserted into the painful disc under biplanar fluoroscopic control.
The flexible catheter is then threaded from within the nucleus pulposus of the disc to
reach the anulus from the inside and pass circumferentially around the lateral and
posterior anulus (Figure 1). The catheter tip is slowly heated to a temperature of up to
90°C for 15–17 minutes. During this time, the patient is monitored for onset of new
radicular symptoms or severe back pain.
Directly after the procedure, the patient is monitored for a short period before being
allowed to return home. In the following 6–12 weeks, a lumbar support may be worn
and an appropriate course of physiotherapy administered.

2This

assessment is based on evidence relating to SpineCath, a product manufactured by Oratec
Interventions Inc. and currently marketed in Australia by DePuy Australia Pty Ltd.
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Figure 1 Placement of the intradiscal catheter, as suggested by the applicant

The pathophysiology of discogenic back pain is complex and the exact mechanisms by
which the intervertebral disc causes pain have yet to be completely understood.
However, it is known that IDD is a condition characterised by a degraded nucleus
pulposus, with radial fissures extending into the peripheral anulus fibrosus. These radial
fissures have been shown to correlate with reproduction of pain when the disc is stressed
during provocation discography. It is believed that mechanical loading of areas of
degenerated and disrupted anular lamellae may cause sensitisation of the anulus
nociceptors. A combination of these mechanical and neural factors is thought to
contribute to disc-mediated pain. The intradiscal temperatures generated by intradiscal
electrothermal anuloplasty may address both components of this syndrome, ostensibly by
coagulating the collagen of the anulus and any nociceptor nerve fibres in it (Saal and Saal
2000a, Karasek and Bogduk 2000).
Intended purpose

It is claimed that intradiscal electrothermal anuloplasty provides pain relief for patients
with anular disruption of contained herniated discs. In order to optimise the specificity of
this assessment and its recommendation, it was determined that assessment would be
limited to patients who have:
•

experienced intractable lower back pain for at least 6 months

•

failed at least 3 months of conservative therapy, including physiotherapy, exercise
programs, simple analgesics and anti-inflammatories

•

no abnormal neurological findings or other pathologies

•

a contained herniated disc with preserved disc height

Intradiscal electrothermal anuloplasty
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•

a single painful disc on provocation discography (ie, with painless discs on either
side)

•

fissures reaching the outer third of the anulus in the painful disc

•

no contraindications.

Treatment with intradiscal electrothermal anuloplasty is not recommended for patients
with radicular pain and is contraindicated in patients with the following conditions:
severe disc degeneration, neurological symptoms, large disc herniations or non-contained
herniations, spinal instability, spinal stenosis and infection.

Clinical need/burden of disease
Back complaint in Australia

Back complaint includes both acute and chronic back pain. In 2000–2001, ‘back
complaint’ was the most common musculoskeletal disease or condition managed by
general practitioners in Australia (Britt et al 2001). Overall, back complaint was the
seventh most common problem managed by general practitioners in 2000–2001,
accounting for 2.5 per cent of the total number of general practice presentations.
Disability from back pain places a significant socioeconomic burden on the individual
and the community. Back problems are the leading specific musculoskeletal cause of
health system expenditure, with an estimated total cost of $700 million in 1993–1994
(Mathers et al 1999). In addition, back pain places considerable financial pressure on
workers compensation systems within Australia and these costs are rising: in Victoria
alone, claims lodged for back injury with the workers compensation scheme cost the
community $510 million in the 1999–2000 financial year (Annual Report Victorian
WorkCover Authority, 2001). Likewise, injury claims for lower back pain in NSW have
risen from $590 million in 1995–1996 to $1.8 billion in 1999–2000 (WorkCover NSW,
personal communication). It should be noted that a large portion of these costs are due
to legal expenses, replacement of wages and rehabilitation.
Incidence of chronic back pain in Australia

The incidence of chronic back pain in Australia was estimated from National Health
Survey data at 345 per 1000 population in 1995, which equated to approximately 6
million people with chronic back pain (Mathers et al 1999). The National Health Survey
relies on self-reports of chronic back pain, defined simply as ‘episodes of back pain that
limited activity’ in the last year. It should be noted that this estimate is likely to capture
respondents with longstanding back pain and therefore clouds the incidence data with
cases already prevalent in the population.
Incidence of intervertebral disc disorders in Australia

The annual incidence of intervertebral disc disorders was estimated at 9.2 per 1000
population in Australia in 1996 (Mather et al 1999). This equates to a total of
approximately 143,489 episodes of intervertebral disc disorder per year. This estimate is
4
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based on the number of hospital presentations for intervertebral disc disorders per year
and is therefore likely to underestimate the incidence of this condition in the general
community.
This cohort of patients would include those with displacement of the disc, loss of disc
height and concurrent radicular pain. Hence, these data are not specific to patients with
IDD who are suitable for intradiscal electrothermal anuloplasty. Therefore, the available
epidemiological data do not provide a reliable estimate of the number of Australian
patients with IDD who are suitable for intradiscal electrothermal anuloplasty.
Current data on discography services

When epidemiological estimates are not available, annual procedure statistics may be
used to estimate the size of a potential treatment population.
In 2001–2002, a total of 1390 Medicare-funded discography services (item number:
59700) were performed. Services are funded on a ‘per disc’ basis. As CT-discography
requires provocation of the suspected painful disc and at least one ‘control’ disc, this
figure is likely to overestimate the number of patients undergoing CT-discography by at
least a factor of two. Therefore, it is estimated that approximately 700 patients undergo
CT-discography in the Medicare setting per year. However, this represents only those
patients treated outside of the public hospital system. If this figure is upscaled by the
public:private ratio calculated for spinal fusion (0.47:1), then it is estimated that a total of
1029 patients undergo CT-discography annually (329 public:700 private).
In summary, it appears that only a modest number of patients are currently being
investigated with discography in Australia. It is possible that the under-utilisation of this
diagnostic procedure is a reflection of the lack of treatment options available for this
cohort. It therefore appears that this method underestimates the pool of patients who
would potentially be suitable for intradiscal electrothermal anuloplasty, and is not an
accurate estimate of the true magnitude of this patient subpopulation.
Spinal fusion statistics were also considered to be inappropriate for estimating the
number of patients suitable for treatment with intradiscal electrothermal anuloplasty,
because these data were not specific to patients with IDD.
In the absence of suitable Australian epidemiological or procedure/diagnosis statistics, it
is necessary to rely on epidemiological data derived elsewhere. These figures are used to
estimate, in a step-wise fashion, the annual incidence of cases in Australia that are
potentially suitable for intradiscal electrothermal anuloplasty (Figure 1).
In a review of the epidemiological features of chronic low back pain, Andersson (1999)
estimated the annual incidence of back pain in the adult population to be 10–15 per cent
on the basis of international data. The author indicated that more than 90 per cent of
these cases resolved within three months. If applied to the Australian adult population,3
this would suggest that there are 140,000–210,000 new cases of truly chronic back pain
each year.

3In

June 2000, the Australian population ≥ 18 years was approximately 14,000,000.
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It is estimated that 50 per cent of these patients have intractable pain after extensive
conservative treatment (expert opinion). Of patients with intractable pain after extensive
conservative therapy, 90 per cent have normal neurological examination, preserved disc
height, and no other pathology (expert opinion).
It is then necessary to estimate the proportion of patients with chronic low back pain
who have anular disruption of contained herniated discs. A study of 92 consecutive
patients found 39 per cent (95% CI, 29–49%) fully satisfied the diagnostic criteria for
IDD (Schwarzer et al 1995). This proportion is further reduced by 50 per cent to account
for patients with more than one painful disc (Saal and Saal 2000a; Saal and Saal 2002).
In summary, it is estimated that 9135–23,153 patients may be suitable for treatment with
intradiscal electrothermal anuloplasty each year in Australia (Figure 1).

International back pain incidence data applied
to Australian adult population
(10–15% annual incidence)
= 1,400,000–2,100,000

10 per cent of acute episodes of back
pain last for more than 3 months
= 140,000–210,000

50 per cent still have intractable pain after extensive
conservative treatment = 70,000–105,000

10 per cent have abnormal
neurological examination,
compressed disc or other pathology

90 per cent have normal neurological examination,
preserved disc height, no other pathology
= 63,000–94,500

29–49 per cent of above have positive provocation discography
and morphology suited to intradiscal electrothermal anuloplasty
= 18,270–46,305

50 per cent have single painful disc
= 9135–23,153

Figure 1
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Estimation of the number of patients suitable for treatment with intradiscal electrothermal
anuloplasty
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Existing procedures
Diagnostic procedures

The cascade of diagnostic procedures used to identify a patient with anular disruption of
contained herniated discs in Australian practice is presented in Table 1.
Table 1

Cascade of diagnostic procedures for Australian patients with chronic low back pain

Diagnostic procedure

Required result

Rationale

Plain X-ray

No abnormalities evident
Preservation of disc height

Exclude overt skeletal disorders and patients
with reduced disc height

Neurological examination

No evidence of radicular pain or
other abnormalities

Exclude patients where IDD is unlikely to be
the primary cause of pain

MRI

Preservation of disc height

Exclude patients with sinister pathology

No evidence of other pathology
(eg, tumour)

Exclude patients where IDD is unlikely to be
the primary cause of pain

Herniations must be contained

Exclude patients where discography or
intradiscal electrothermal anuloplasty are
contraindicated
Also often identifies the troublesome disc for
discography

Provocation discography

Single disc reproduces the
patient’s pain while adjacent
discs do not

Exclude patient with two painful discs (the
specificity in diagnosing two discs with IDD
becomes too low given the need for an
adjacent pain-free ‘control’ disc)

CT discography

Presence of anular fissures
reaching into outer third of disc

Exclude patients with minimal anular
disruption
Exclude patients whose disc is too disrupted
to allow effective catheter navigation and
placement

Abbreviations: IDD, internal disc disruption; MRI, magnetic resonance imaging; CT, computerised tomography.

It should be noted that magnetic resonance imaging (MRI) is not currently reimbursed by
Medicare for patients with chronic lower back pain who have a normal neurological
examination. Therefore, a recommendation to list intradiscal electrothermal anuloplasty
for Medicare funding would be contingent on a successful listing for MRI in this
subpopulation.
Therapeutic procedures

A wide range of procedures is currently used to treat chronic low back pain. Noninvasive treatment procedures are commonly referred to as conservative therapies, and
include various classes of pharmaceuticals, manipulative therapies, exercise therapy,
acupuncture, massage, and behavioural therapy. Depending on the extent of investigation
and timing of the diagnosis, a patient with anular disruption of contained herniated discs
may have received one or a combination of these treatment modalities. If a combination
of the above therapies is applied simultaneously, this may be considered multidisciplinary
therapy.

Intradiscal electrothermal anuloplasty
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Patients presenting with chronic back pain should be treated with conservative therapy in
the first instance. Spinal fusion surgery should be considered only in patients who have
not responded to 6 months of conservative therapy. In Australia, patients who undergo
spinal surgery for anular disruption of a herniated disc at a single level are currently
included under MBS item numbers 48648 and 48654 (ie, posterolateral fusion, posterior
interbody fusion and anterior interbody fusion; Table 2). Unfortunately, it is not possible
to calculate the exact number of services provided to these patients, as the item numbers
also include patients treated for trauma or spondylolisthesis, and for MBS item number
48648, some patients treated at two disc levels.
Table 2

Annual number of publicly funded spinal fusion services provided to patients in Australia

Medical item number – description of surgery

Medical services
July 2000–June 2001

48648 – SPINE, bone graft to (posterolateral fusion) – 1 or 2 levels

881

48654 – SPINAL FUSION (posterior interbody), with laminectomy – 1 level

277

Comparator
As defined in the MSAC guidelines, the appropriate comparator for a new procedure is
the “service most likely to be replaced or supplemented by the introduction of the new
service”. For patients with chronic low back pain who have failed to respond after 6
months of a multidisciplinary conservative treatment program and who have
demonstrable anular disruption of a single contained herniated disc, there are few
management options. They can continue with the conservative care that has so far
proven unsuccessful, or undergo a single-level posterolateral or posterior interbody
spinal fusion.
Despite some debate regarding the efficacy of spinal fusion in this group of patients,
expert opinion suggests that spinal fusion represents their only further option when
conservative therapy fails. However, a proportion of patients choose to not to proceed
with spinal fusion and continue conservative therapy. Therefore, spinal fusion and
continued conservative care are the two main treatment modalities that will be replaced
by intradiscal electrothermal anuloplasty and will therefore serve as the comparators for
this assessment (Table 3).
Table 3

Potential comparators for intradiscal electrothermal anuloplasty

Potential comparators

Definition

Continued conservative care

Non-invasive therapies including pain medication and treatment programs with
therapists from various disciplines qualified in the treatment of chronic low back pain

Spinal fusion (posterolateral or
posterior interbody fusion)

A procedure that involves fusing together two vertebrae in the spine using either bone
grafts or metal rods

Marketing status of intradiscal electrothermal anuloplasty
The equipment used for intradiscal electrothermal anuloplasty was listed with the
Therapeutic Goods Administration in Australia in 1999 (AUST L69739). The procedure
8
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requires three pieces of equipment: an introducer needle (L69923), a flexible catheter
(SpineCATH, L69739) and a heat generator (ORA-50 S, L69924). There is no
specified licensed indication for intradiscal electrothermal anuloplasty.

Current reimbursement arrangement
Currently, there is no Medicare Benefits Schedule item number for intradiscal
electrothermal anuloplasty or any similar service.

Intradiscal electrothermal anuloplasty
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Approach to assessment
Review of literature
Studies of intradiscal electrothermal anuloplasty

The medical literature was searched to identify relevant studies and reviews for the
period between 1990 and 14 June 2002. Searches were conducted via the following
primary databases.
•

Medline 1966 to current.

•

Embase 1980 to current.

•

Premedline.

•

Cancerlit 1975 to current.

•

Econlit 1969 to current.

•

HealthSTAR 1975 to current.

For completeness, searches of the following secondary databases were also performed.
•

British Columbia Office of Health Technology Assessment (Canada).

•

Canadian Coordinating Office for Health Technology Assessment (CCOHTA).

•

Centre for Health Program Evaluation (Monash University, Australia).

•

Centre for Reviews and Dissemination (University of York, UK).

•

Cochrane Library.

•

Health Economics Research Group (Brunel University, UK).

•

Health Information Research Unit (HIRU) internal database (McMaster
University, Ontario, Canada)

•

International Network of Agencies for Health Technology Assessment
(INAHTA).

•

International Society of Technology Assessment in Health Care (Montreal,
Canada).

•

National Health and Medical Research Council Australia Publication list.

10
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•

National Health Service (UK).

•

National Information Center on Health Services Research and Health Care
Technology (HSTAT database) (US).

•

Swedish Council on Technology Assessment in Health Care (SBU).

•

US Office of Technology Assessment 1974–1995 (closed) then,

•

US Health Care Financing Administration (HCFA), renamed Centres for
Medicare and Medicaid Services (CMS).

The search strategy used for Embase is presented in Appendix C. Additional literature
was sourced from clinical experts and from manual searching of the bibliographies of
retrieved publications. After the removal of duplicate citations, 58 unique citations were
obtained for intradiscal electrothermal anuloplasty.
Study inclusion criteria

•

The citation had to be an original peer-reviewed publication reporting the results
of one or more clinical trials (ie, non-systematic reviews, editorials, opinion pieces
and letters were excluded).

•

The study had to be conducted in human patients.

•

The study had to consider the intradiscal electrothermal anuloplasty intervention
(studies where the intradiscal placement of the catheter was variable or not wellreported were included in the first instance, considered for relevance and
excluded if necessary).

•

Patients had to be diagnosed with non-specific lower back pain believed to be
due to anular disruption of contained herniated discs.

•

Patients had to have normal neurological findings.

•

The study had to involve 20 patients or more (those with < 20 patients were
assessed for relevant safety data).

•

A mean follow-up period of at least 12 months had to be reported.

•

Relevant clinical outcomes had to be reported (eg, pain, physical function).

After application of the inclusion criteria above, a total of seven studies (10 publications)
were included in the safety assessment, and four studies (six publications) were included
in the efficacy assessment of intradiscal electrothermal anuloplasty. A single conference
abstract reporting a randomised placebo controlled trial of intradiscal electrothermal
anuloplasty was also identified during the assessment process (Pauza et al 2002). This
abstract was not peer-reviewed and did not report a mean follow-up of at least 12
months and therefore was excluded from further analysis.
A flow chart summarising the reasons for exclusion is presented in Figure 2 and a full
list of excluded publications appears in Appendix H.
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Unique publications identified
(n = 58)
Excluded if a non-systematic review,
editorial, letter or opinion piece
(n = 16)
Reports of original studies
(n = 42)
Excluded if non-human or in vitro study
(n = 4)

Reports of original in vivo human studies
(n = 38)
Excluded if a non-intradiscal
electrothermal anuloplasty related
study
(n = 28)
Reports of original in vivo human studies of
intradiscal electrothermal anuloplasty
(n = 10)
Excluded if the study is in the wrong
patient group
(n = 0 )
Reports of original in vivo human studies of
intradiscal electrothermal anuloplasty for the
treatment of chronic discogenic low back pain

Publications reviewed
in the safety
assessment

(n = 10)

(n = 10)

Excluded if < 20 patients in the study
(n = 4)

Reports of original in vivo human studies of
intradiscal electrothermal anuloplasty for the
treatment of chronic discogenic low back pain with
7 20 patients
(n = 6)

Figure 2

Publications reviewed
in the effectiveness
assessment
(n = 6)

Intradiscal electrothermal anuloplasty literature search – reasons for exclusion

Publications that appeared to duplicate all or some of the patients in other included trials
were included in the first instance. These publications were subsequently reviewed and
excluded, if necessary. Similarly, publications that failed to report outcome measures
adequately were subsequently excluded. All publications initially included, but
subsequently excluded, are specifically referred to in the body of the review.
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The evidence presented in the selected studies was assessed and classified using the
dimensions of evidence defined by the National Health and Medical Research Council
(NHMRC 2000).
These dimensions (Table 4) consider important aspects of the evidence supporting a
particular intervention and include three main domains: strength of the evidence, size of
the effect and relevance of the evidence. The first domain is derived directly from the
literature identified as informing a particular intervention. The last two require expert
clinical input as part of their determination.
Table 4

Evidence dimensions

Type of evidence

Definition

Strength of the evidence
Level*

The study design used, as an indicator of the degree to which bias has been eliminated by
design*

Quality

The methods used by investigators to minimise bias within a study design

Statistical precision

The p value or, alternatively, the precision of the estimate of the effect. It reflects the
degree of certainty about the existence of a true effect

Size of effect

The distance of the study estimate from the “null” value and the inclusion of only clinically
important effects in the confidence interval

Relevance of evidence

The usefulness of the evidence in clinical practice, particularly the appropriateness of the
outcome measures used

*See Table 5.

The three sub-domains (level, quality and statistical precision) are collectively a measure
of the strength of the evidence. The designations of the levels of evidence are shown in
Table 5.
Table 5

Designation of levels of evidence

Level of evidence

Study design

I

Evidence obtained from a systematic review of all relevant randomised controlled trials

II

Evidence obtained from at least one properly designed randomised controlled trial

III-1

Evidence obtained from well-designed pseudo-randomised controlled trials (alternate allocation or
some other method)

III-2

Evidence obtained from comparative studies with concurrent controls and allocation not randomised
(cohort studies), case-control studies or interrupted time series with control group

III-3

Evidence obtained from comparative studies with historical control, two or more single-arm studies or
interrupted time series without a parallel control group

IV
Source:

Evidence obtained from case series, either post-test or pre-test and post-test
National Health and Medical Research Council, A guide to the development, implementation and evaluation of clinical practice
guidelines. Canberra: NHMRC, 1999.

Trials in which the majority (≥ 80 per cent) of the patients met the proposed indication
(with respect to preserved disc height and a single nociceptive disc) are classified as
primary evidence. Trials not meeting the above criteria are classified as supplementary
evidence.
Additional searches were conducted to source quality of life, epidemiological and
economic information, as required.
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Studies of comparator therapies

At the time of assessment, limited ‘quasi-controlled’ clinical evidence (Karasek and
Bogduk 2000; Bogduk and Karasek 2002) was available to make a direct comparison of
intradiscal electrothermal anuloplasty with continued conservative therapy, and there was
no evidence available to make a direct comparison of intradiscal electrothermal
anuloplasty with spinal fusion. For this reason, it was necessary to conduct an additional
systematic review of the efficacy and safety evidence for the comparator treatments,
continued multidisciplinary conservative therapy and spinal fusion, and then to consider
the feasibility of undertaking an indirect comparison.
As the aim of these additional systematic reviews was to determine the efficacy and safety
of the comparators as used in current practice, the search was restricted to 1980 onwards
(Medline and Embase). Separate searches were conducted for the two comparators
(details of the search strategies are included in Appendix G). After the removal of
duplicate citations, 266 unique citations were obtained in the conservative therapies
search, and 169 in the spinal fusion search. The following inclusion criteria were then
applied to determine whether these citations should be included in this assessment.
•

The citation had to be an original peer-reviewed publication reporting the results
of one or more studies on either conservative therapy or spinal fusion for the
treatment of chronic low back pain (ie, non-systematic reviews, editorials,
opinion pieces and letters were excluded).

•

The study had to report primarily the results of a conservative therapy program
or spinal fusion procedure (ie, cross-sectional, prognostic and non-interventional
studies were excluded).

•

The study had to have a prospective design (ie, retrospective studies were
excluded).

•

The intervention reported in the study had to be consistent with the intervention
the patient would receive in the Australian setting (ie, conservative therapy
programs had to be consistent with currently available Australian programs, and
spinal fusion studies had to report on either a posterior or anterior interbody
fusion).

•

The study had to include patients with the same back pain diagnosis as those
included in the intradiscal electrothermal anuloplasty studies (ie, chronic low back
pain caused by internal disc disruption with CT-discography indicating anular
disruption of a single contained herniated disc). Studies in which fewer than 80
per cent of patients fitted these criteria were excluded.

•

The study had to report the correct outcomes (ie, studies that did not report any
outcomes used in the efficacy evaluation analysis were excluded).

•

There had to be a mean follow-up of at least 12 months.

•

The study had to include at least 20 patients in the relevant patient group.

After application of the above criteria to the abstracts of the retrieved citations, 38
papers reporting the results of conservative therapy programs and nine papers reporting
14
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the results of spinal fusion surgery were retrieved. Subsequent review of patient
characteristics not reported in the abstracts revealed that none of these papers met the
inclusion criteria required for the correct patient group and all were excluded on these
grounds. It was therefore not possible to conduct an indirect comparison of either
conservative therapy or spinal fusion with intradiscal electrothermal anuloplasty.
A flow chart summarising the reasons for study exclusion is presented in Figure 3. A
complete list of the citations identified in the literature search is included in Appendix
H, together with reasons for exclusion from an indirect comparison.
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Unique publications identified by search
Conservative therapy (n = 266)
Spinal fusion (n = 169)

Reports of original studies
Conservative therapy (n = 196)
Spinal fusion (n = 122)

Original studies primarily reporting results of an intervention
Conservative therapy (n = 112)
Spinal fusion (n = 73)

Excluded if a non-systematic review,
editorial, letter or opinion piece
Conservative therapy (n = 70)
Spinal fusion (n = 47)

Excluded if study did not primarily report the
results of the intervention (ie, crosssectional, prognostic or non-interventional)
Conservative therapy (n = 84)
Spinal fusion (n = 49)

Excluded if a retrospective study
Conservative therapy (n = 5)
Spinal fusion (n = 21)
Original prospective studies primarily reporting results of an intervention
Conservative therapy (n = 107)
Spinal fusion (n = 52)

Original prospective studies primarily reporting results of multidisciplinary
conservative therapy or spinal fusion
Conservative therapy (n = 102)
Spinal fusion (n = 41)

Original prospective studies primarily reporting results of the comparator
therapy for patients with chronic low back pain due to anular disruption of
a single contained herniated disc, as diagnosed by CT discography
Conservative therapy (n = 38)
Spinal fusion (n = 3)

Original prospective studies primarily reporting results of the comparator
therapy in the correct patient group, with the a priori determined outcomes
Conservative therapy (n = 29)
Spinal fusion (n = 3)

Original prospective studies primarily reporting results of the comparator
therapy in the correct patient group, with the a priori determined outcomes
and a mean follow-up of 7 12 months
Conservative therapy (n = 2)
Spinal fusion (n = 1)

Excluded if wrong intervention
Conservative therapy (n = 5)
Spinal fusion (n = 11)

Excluded if study included the wrong
patients
Conservative therapy (n = 64)
Spinal fusion (n = 38)

Excluded if study reported wrong outcomes
Conservative therapy (n = 9)
Spinal fusion (n = 0)

Excluded if mean follow-up < 12 months
Conservative therapy (n = 27)
Spinal fusion (n = 2)

Excluded if < 20 patients in the study
Conservative therapy (n = 2)
Spinal fusion (n = 1)

Original prospective studies primarily reporting results of the comparator
therapy in the correct patient group, with the a priori determined outcomes,
mean follow- up 7 12 months and 7 20 patients in correct patient group
Conservative therapy (n = 0)
Spinal fusion (n = 0)

Figure 3
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Literature search to identify comparators for intradiscal electrothermal anuloplasty – reasons
for exclusion
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Expert advice
A supporting committee with expertise in neurosurgery, pain management, radiology,
general practice and anaesthesiology was established to evaluate the evidence and provide
advice to MSAC from a clinical perspective. In selecting members for supporting
committees, MSAC’s practice is to approach the appropriate medical colleges, specialist
societies and associations and consumer bodies for nominees. Membership of the
supporting committee is provided at Appendix B.
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Results of assessment
At present, level III-2 and IV evidence is available to describe the safety and efficacy of
intradiscal electrothermal anuloplasty in the treatment of chronic back pain secondary to
anular disruption of contained herniated discs. The primary evidence (Karasek and
Bogduk 2000; Bogduk and Karasek 2002) is a quasi-controlled, open-label, prospective
study. All remaining studies are uncontrolled. Several report duplicate data. Table 6
indicates studies included in the safety and efficacy reviews.
There was no evidence identified on which to base an indirect comparison of intradiscal
electrothermal anuloplasty and the comparators (conservative therapy and spinal fusion).
Table 6 Summary of evidence for intradiscal electrothermal anuloplasty
First author
(year)
Bogduk (2002)

Design

Study reviewed
for safety data

Study reviewed
for efficacy data

Prospective, quasi-controlled study
24-month follow-up of patients in Karasek (2000)

Karasek (2000)

Prospective, quasi-controlled study

Saal (2002)

Prospective, uncontrolled study
24-month follow-up of patients in Saal (2000a) and Saal
(2000b)

Saal (2000a)

Prospective, uncontrolled study
Minimum 12-month results including some patients in Saal
(2000b)

Saal (2000b)

Prospective, uncontrolled study
Preliminary results of some patients included in Saal (2000a)

Endres (2002)

X

Retrospective, uncontrolled study

Derby (2000)

Prospective, uncontrolled study

Singh (2000)

Prospective, uncontrolled pilot study

X

Hsia (2000)

Case report

X

Djurasovic (2002)

Case report

X

Is it safe?
In contrast to pharmaceutical products, the majority of devices approved for use in
Australia have a Therapeutic Goods Administration (TGA) listing, rather than a
registration. In practice, this means that the review of safety and efficacy undertaken by
the TGA has been less rigorous than for a pharmaceutical agent. For this reason, it is
necessary to consider all theoretical and reported safety issues.
Although intradiscal electrothermal anuloplasty is considered minimally invasive, it
requires the insertion of an introducer needle into the painful disc, followed by
circumferential intra-anular navigation of a flexible electrode, which is then heated to
temperatures of up to 90°C. Theoretical concerns regarding the procedure therefore
include needle-induced trauma to neural structures of the vasculature, infection of the
disc, and thermal injury through incorrect electrode placement. In addition, incorrect
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needle placement could result in trauma to the retroperitoneal structures, including the
kidneys.
Several anecdotal reports of complications related to the intradiscal electrothermal
anuloplasty procedure have been reported (Heary 2001). These include discitis, thermal
nerve root injury, and catheter breakage as a result of kinking. In addition, there has been
one case report of cauda equina syndrome and another case report of vertebral
osteonecrosis (detailed below).
Finally, given that the exact mechanism of the procedure remains unknown, the lack of
long-term follow-up data is a particular concern to any safety evaluation. Of the studies
included in the safety analysis, the longest follow-up of prospectively recruited patients
was in the uncontrolled study by Saal and Saal (2000a, 2002), who report a minimum of
24-month data, while an uncontrolled retrospective study by Endres et al (2002) reports
follow-up data to a maximum of 108 weeks (approximately 25 months) post-procedure.
Safety data reported in the published literature

In general, safety data have been poorly reported in the published studies, with adverse
events either not reported or reported with little detail. Furthermore, it has not been
evident whether adverse events were systematically investigated in these studies.
Karasek and Bogduk (2000), Bogduk and Karasek (2002) and Endres et al (2002) did not
report any data on adverse events or complications in patients treated in their respective
studies.
Saal and Saal (2000a) indicated that there were no adverse events or complications
reported for patients treated in their study. However, they found that some patients
needed analgesics for a few days after the procedure, and three patients required an
epidural injection during postoperative recovery. No patients exhibited a neurological
deficit or new radicular pain during the follow-up period. No additional safety data were
reported in the preliminary publication (Saal and Saal 2000b) or in the follow-up
publication (Saal and Saal 2002).
Derby et al (2000) stated that all patients experienced a flare in their typical pain
following the procedure, which persisted for a mean of five days. Furthermore, at 12month follow-up, 3.1 per cent of patients reported that their overall activity level was
much worse than prior to the procedure. No infections, or neurological or bleeding
complications were encountered during the follow-up period.
At six-month follow-up, Singh et al (2000) reported that no complications were observed
in any of the 23 patients included in their study.
Hsia et al (2000) presented a case report of a 56-year-old woman who developed cauda
equina syndrome following intradiscal electrothermal anuloplasty. The woman
underwent the procedure for chronic low back pain for which she was taking daily
analgesics. She had no history of radiating pain, numbness, weakness, or bowel or
bladder abnormalities. Prior to the procedure, a lumbosacral spine MRI demonstrated no
abnormalities and provocation discography reproduced her back pain. The postprocedure examination revealed urinary retention, bowel incontinence, and loss of
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sensation and weakness in the left leg. No improvement in the patient’s symptoms was
observed after six months.
A case of vertebral osteonecrosis following intradiscal electrothermal anuloplasty was
reported in a 28-year-old man by Djurasovic et al (2002). He had no symptoms of
radicular pain radiating below the knee, a negative straight leg raise test and a normal
neurological examination. MRI revealed a mildly degenerated disc at L5–S1. The patient
underwent discography followed by an L4–L5 and L5–S1 intradiscal electrothermal
anuloplasty procedure. Five months following the procedure, the patient presented with
worsening of his axial lower back pain, dysaesthetic leg pain, restricted range of motion,
intact motor function, symmetrical reflexes and no sign of radiculopathy. Plain
radiographs revealed increased collapse of the L5–S1 disc space. MRI indicated
significant oedema in the L5 and S1 vertebral bodies, and changes suggestive of severe
degenerative disc disease with disc space collapse and possible osteomyelitis. Tests for
infection were within normal limits and an MRI repeated at six months showed no
change in the oedema pattern. Djurasovic et al (2002) did not know the aetiology of the
patient’s vertebral body osteonecrosis, but believed it was important to report a
significant complication possibly linked to intradiscal electrothermal anuloplasty that had
not previously been described in the literature.
In summary, safety data have been poorly reported in the published studies of intradiscal
electrothermal anuloplasty, with adverse events either not reported or reported with little
detail. However, preliminary evidence suggests that the level of complications associated
with this procedure is low. It should also be noted that the safety of intradiscal
electrothermal anuloplasty should be considered relative to spinal surgery (ie, spinal
fusion) and conservative therapy programs.
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Is it effective?
Available evidence

At present, there is low-level evidence to support the efficacy of intradiscal
electrothermal anuloplasty, with one non-randomised, open-label, quasi-controlled study
(level III-2) and four uncontrolled studies (level IV) identified. Furthermore, there is
extremely limited evidence on which to base a direct comparison of the efficacy of
intradiscal electrothermal anuloplasty with that of conservative therapy. Additionally,
there is no evidence on which to base an indirect comparison of intradiscal
electrothermal anuloplasty and the comparators (conservative therapy and spinal fusion).
One of the uncontrolled studies (Singh et al 2000) was of insufficient duration, with a
maximum follow-up of six months, and was not reviewed further.
Table 7 presents a summary of the efficacy evidence reported in the included studies.
The table shows which primary and secondary efficacy outcomes were reported by each
study and whether these outcomes were reported for all the patients in the study, or only
for those treated at a single disc level.
By a priori determination, this assessment considered primary evidence to be data that
were either: a) reported separately for those patients who received single-level intradiscal
electrothermal anuloplasty treatment; or b) not reported separately for those patients
who received single-level intradiscal electrothermal anuloplasty, but where ≥ 80 per cent
of all study patients received single-level intradiscal electrothermal anuloplasty treatment.
If the reporting of outcome measures met these criteria, the data were included as
primary evidence (Table 7). Other outcomes were reported as supplementary evidence
in Appendix E.
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Table 7 Summary of efficacy evidence available in the included studies
Level of
evidence

First
author
(year)

Primary efficacy outcomes
Visual
analogue
pain scale

Return to
work

Secondary efficacy outcomes
Disability index

Pain
medication

Quality of life
instruments

Alla

Single
level

Alla

Single
level

Alla

Single
level

Alla

Single
level

Alla

Single
level

Level I

None
available

Level II

None
available

Level III-1

None
available

Level III-2

Bogduk
(2002)b
Karasek
(2000)
None
available

✔

✔

✔

✔

X

X

✔

X

X

X

Saal
(2002)
Saal
(2000a)c

X

✔c

X

✔c

X

X

X

X

X

✔c

Endres
(2002)

X

✔

X

X

X

X

X

X

X

X

Derby
(2000)

X

X

X

X

X

X

X

X

X

X

Level III-3
Level IV

a7

80 per cent patients treated at single level.
data for all patients treated at a single level are not reported in Bogduk (2002) but were obtained directly from the authors.
c Data for patients treated at a single level are reported only in the 12-month follow-up study and not the 24-month study. The 24-month data
for all patients is included in Appendix E.
b Separate

Characteristics of the included studies are presented in Table 8. All studies were singlecentre and conducted in the US. The only quasi-controlled study was that reported by
Karasek and Bogduk (2000) and Bogduk and Karasek (2002). The other three studies
identified were uncontrolled (Saal and Saal 2000a, Saal and Saal 2002; Endres et al 2002;
Derby et al 2000).
Two studies report a minimum follow-up duration of 24-months (Karasek and Bogduk
2000, Bogduk and Karasek 2002; Saal and Saal 2000a, Saal and Saal 2002). One study
reported a follow-up duration of 12 months (Derby et al 2000) and one study reported a
range of follow-up durations varying between 3 and 27 months (Endres et al 2000).
Three studies were prospectively designed (Karasek and Bogduk 2000, Bogduk and
Karasek 2002; Saal and Saal 2000a, Saal and Saal 2002; Derby et al 2000), and one was
retrospectively designed (Endres et al 2000).

22

Intradiscal electrothermal anuloplasty

Table 8 Study characteristics
First author
(year)

Study design and patient
recruitment

Study location
and number. of
centres

Karasek (2000)
Bogduk (2002)

Consecutive patients consenting to
investigation and then meeting
inclusion/exclusion criteria;
prospective design

Oregon, US

Saal (2002)
Saal (2000a)

Consecutive patients consenting to
investigation and then meeting
inclusion and exclusion criteria;
prospective design

California, US

Endres (2002)

Patients who underwent intradiscal
electrothermal anuloplasty in the
authors’ practice; retrospective
design

Wisconsin, US

Consecutive patients consenting to
investigation and then meeting
inclusion/exclusion criteria;
prospective design

Derby (2000)

Duration

Nature of control
group

24 months

Patients whose
insurance company
would not reimburse
the procedure
underwent a
multidisciplinary
conservative
rehabilitation programa

Minimum 24
months follow-up

Not applicable

7 12 weeks to 108
weeks

Not applicable

Single centre

California, US

12 months

Not applicable

Single centre

Single centre

Single centre

aDetails of the program were not reported; however, it was stated that it involved physical therapy, education, counselling and strengthening
and conditioning exercises.

In all of the included studies, patients had to meet several criteria to ensure that they
were suitable for the procedure. They also had to have failed some form of conservative
therapy before being eligible for intradiscal electrothermal anuloplasty.
The study reported by Karasek and Bogduk (2000) and Bogduk and Karasek (2002)
adhered strictly to diagnostic protocols to ensure patients had internal disc disruption
(IDD) as defined by the International Association for the Study of Pain (IASP). This
requires positive provocation discography and CT evidence of at least a grade 3 fissure
reaching the outer third of the anulus.
Saal and Saal (2000a; 2002) were highly selective in their choice of patients. Of 1116
patients with chronic back pain who were treated with aggressive non-operative therapy
for six months, only 62 patients met the inclusion criteria for treatment with intradiscal
electrothermal anuloplasty (Table 9). The number of patients screened before selection
for the study was not reported in Endres et al (2002) or Derby et al (2000) (Table 9).
In general, the rate of patient follow-up in all of the studies was good (Table 9). In the
study reported by Karasek and Bogduk (2002) and Bogduk and Karasek (2002), 35 of the
36 patients in the treatment group, and 10 of the 17 patients in the control group, were
available for follow-up. One patient in the treatment group did not provide 24-month
data as she was diagnosed as having carcinoma of the breast; due to her emotional stress,
further investigation of her back pain was postponed. In this study, it was originally
planned to follow patients in the control group for only three months. However, because
of the current lack of controlled evidence on the procedure, the authors continued to
follow the patients opportunistically at 12 and 24 months. At 24 months, two patients in
the control group were lost to follow-up, one patient had died, one declined to provide
data, and three had elected to undergo intradiscal electrothermal anuloplasty.
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As shown in Table 9, patient follow-up in the other three studies was also generally
good.
Table 9

Patient screening, follow-up and inclusion criteria

First author
(year)

Number of
patients
screened

ITT

Patients
available for
follow-up

Karasek (2000)
Bogduk (2002)

150

53
(36 treatment,
17 control)

45 (at 24 months)
(35 treatment, 10
control)

Low back pain 7 three months, IDD as defined
by the IASP, no neurological symptoms, disc
height > 80% of expected normal disc height

Saal (2002)
Saal (2000a)

1116

62

58 (at 24 months)

Low back pain 7 six months, failed conservative
therapies, positive discogram, MRI indicating no
neurological symptoms

Endres (2002)

Not applicable

54

48a
(12–108-week
follow-up)

Unrelenting low back pain 7 nine months, failed
conservative therapies, positive discogram, MRI
indicating no neurological symptoms, disc height
7 50%

Derby (2000)

Not reported

32

Not stated
(assumed to be
all 32 at 12
months)

Low back pain 7 six months, failed conservative
therapies, back pain > 60% of overall pain
symptoms, positive discogram, no neurological
symptoms

Key inclusion criteria

Abbreviations: ITT, intention-to-treat; IDD, internal disc disruption; IASP, International Association for the Study of Pain; MRI, magnetic
resonance imaging.
aNumber of patients for whom the change in visual analogue scale pain score was available; sitting and walking tolerance outcome measures
were reported for all 54 patients.

The age and sex composition of treated patients in each of the four studies was similar
and could be considered representative of Australian patients likely to receive the
procedure should funding be recommended (Table 10). The key difference among the
studies in the characteristics of included patients related to whether patients had
preserved disc height. In the study reported by Karasek and Bogduk (2000) and Bogduk
and Karasek (2002), only patients with preserved disc heights were included. However, in
the other studies, patients with disc space narrowing were also treated. In these studies,
outcomes for patients with preserved disc height were not reported separately.
There was also a difference among the studies in the proportion of patients treated at
single and multiple disc levels. All studies treated either one or two discs per patient
except for Saal and Saal (2000a, 2002), who treated 1–3 discs per patient. The study
reported by Karasek and Bogduk (2000) and Bogduk and Karasek (2002) treated the
greatest proportion of patients at a single level (83 per cent), while only 48 per cent of
patients included in Saal and Saal (2000a, 2002) were treated at a single level.
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Table 10

Characteristics of included patients

First author
(year)

Karasek (2000)
Bogduk (2002)

Age (years)

Median (inter-quartile
range):

Sex
(proportion
male)

Number of months of
pre-procedure
symptoms

All patients
with
preserved
disc height

Number of levels
treated

IDETA 44%
Control 35%

Median (inter-quartile
range):

Yes

1–2 levels

IDETA 45 (34–49)
Control 39 (31–50)
Saal (2002) Saal
(2000a)

Mean (range):

Endres (2002)

Mean (range):

(83%)

IDETA 30 (12–72)
Control 32 (14–70)
53%

40.5 (20–59)

Mean (range):

No

61 (17–204)
59%

Not reported

Mean:
42

1–3 levels
(48%)

No

40 (17–63)
Derby (2000)

(% treated at
single level)

1–2 levels
(70%)

53%

Not reported

No

1–2 levels
(66%)a

Abbreviation: IDETA, intradiscal electrothermal anuloplasty.
aThe proportion of patients treated at a single level was not reported in the study but was calculated post hoc (32 patients, mean number of
discs treated = 1.34 (range 1–2); therefore, 21 treated at a single level and 11 treated at two levels).

There were differences in the electrode placement among the four included studies
(Table 11). In the studies reported by Saal and Saal (2000a; 2002) and Derby et al (2000),
the electrode was navigated from within the intradiscal space until, ideally, it rested
adjacent to the posterior wall of the anulus, before being heated. However, in the study
reported by Karasek and Bogduk (2000) and Bogduk and Karasek (2002), the introducer
needle was inserted through the intradiscal space to enter the anulus on the opposite side
of the disc and the electrode was navigated within the anulus to engage as much of the
anulus as feasible, before heating commenced. A description of electrode placement was
not reported by Endres et al (2002).
The electrode heating regimens used in studies were essentially the same (Table 11).
Depending on the patient’s pain levels, Karasek and Bogduk (2000), Bogduk and
Karasek (2002) and Saal (2000a, 2002) gradually heated the electrode over a 13-minute
period to 85–90˚C and maintained this temperature for four minutes. However, as Derby
et al (2000) was a pilot study, a variable heating regimen was used in the first few patients
undergoing the procedure until a standardised protocol was established with electrode
temperatures reaching 80–90˚C. A description of the electrode-heating regimen was not
reported by Endres (2002).
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Table 11 Characteristics of the procedure
First author
(year)

Characteristics of the procedure
Electrode placement

Heating regimen

Karasek
(2000)
Bogduk (2002)

Needle inserted toward the target disc from the least
painful side under fluoroscopic guidance

Saal (2002)
Saal (2000a)

Needle placed in the centre of the disc under
fluoroscopic guidance. The heating electrode was
navigated as far as possible adjacent to the inner
posterior anulus

Electrode temperature was gradually increased
according to a uniform protocol to 90ºC during a
period of 13 minutes and maintained at 90ºC for four
minutes. The 90ºC electrode temperature created
anular temperatures of 60–65ºC. After heating,
10–20 mg of cefazolin was injected intradiscally for
prophylaxis against infection

Endres (2002)

No specific description of the electrode placement
used in the study was given

The heating regimen used in the study was not
reported

Derby (2000)

The electrode was typically advanced anteriolaterally
inside the nuclear tissue, and was directed circuitously
to return posteriorly. In an ideal position, the catheter
would heat the entire posterior anulus. Catheter
position was assessed based on the level of contact of
the catheter with the posterior anular wall

As this was a pilot study, various heating protocols
were used. Initially, heating commenced at 65ºC and
was increased incrementally by 1ºC every 30 seconds
to a final temperature of between 75ºC and 150ºC,
terminating approximately 2–3 minutes after the
patient developed back or leg pain. As the study
progressed, a standardised protocol was developed,
with final temperature reaching 80–90ºC and a total
duration of treatment of 13.5–16.5 minutes

Needle advanced to pass diametrically across the
nucleus to encounter the surface of the anulus. With
further insertion, the electrode entered the inner layers
of the anulus and deflected circumferentially backward
toward the painful side with the electrode at all times
buried between the lamellae of the anulus fibrosus

Electrode heated for 17 minutes to reach up to 90ºC.
If the patient’s pain was intolerable, analgesia was
administered. For mild or moderate pain, intravenous
fentanyl was administered. If pain was severe, the
temperature of the electrode was limited to 85ºC. After
heating, 1 mg of cefazolin was injected intradiscally for
prophylaxis against infection

The postoperative care program was reported for three of the four studies, but not for
Derby et al (2000). In these three studies, graded reactivation programs were used,
consisting of light exercise and stretching that was gradually increased in intensity. In
addition, Endres et al (2002) instructed patients to wear a corset for one month postprocedure, while patients treated by Karasek and Bogduk (2000) and Bogduk and
Karasek (2002) wore a corset for six weeks, if required.
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Definition of outcome measures

The efficacy measures reported by the studies included as primary evidence (ie, those
studies which reported data on patients treated only at a single level, or those in which ≥
80 per cent of patients were treated at a single level) are detailed in Table 12.
Table 12 Outcome measures reported in the studies included as primary evidence (ie, outcomes reported
for patients treated only at a single disc level or 80 per cent of all patients in the study treated
at a single disc level)
Study – first
author (year)

Primary efficacy measures
Visual analogue pain scale

Return to
work/previous
function

Disability
index

Use of pain
medication

Quality of
life
instruments

✔

✔

X

✔

X

X

✔

✔

X

X

✔

X

✔

X

X

X

X

50%
reduction

Pain-free

Mean/median
reduction

Karasek (2000)
Bogduk (2002)

✔

✔

Saal (2000a)
Saal (2002)

X
X

Endres (2002)

Secondary efficacy measures

The primary efficacy measures used in the evaluation were the change in visual analogue
scale (VAS) pain score, and the patient’s return to work or to normal function status. For
the VAS pain score, the predetermined outcome measure deemed most appropriate for
the evaluation was the proportion of patients with ≥ 50 per cent reduction in their pain
score following the procedure. In addition, the proportion of patients who were painfree and the mean and median reduction in VAS score following therapy were reported.
Secondary efficacy measures included disability scores, quality of life indexes, and the use
of pain medication.
Primary evidence

The primary effectiveness evidence consists of data from one non-randomised, quasicontrolled study (level III-2 evidence) (Karasek and Bogduk 2000; Bogduk and Karasek
2002), and limited single-level treatment data from two uncontrolled studies (level IV
evidence) (Saal and Saal 2000a, Saal and Saal 2002; Endres et al 2002).
It should be noted that uncontrolled and quasi-controlled unblinded and/or nonrandomised clinical studies are vulnerable to significant bias. In a clinical trial, bias may
arise from several sources. For example, when a researcher or patient knows what
treatment is being given, this may influence the results reported. This effect can be
minimised by blinding the study participants. In addition, bias can be introduced if the
patient groups in each arm of the trial are different. For example, if patients in the
treatment arm of a trial are more likely to recover from their ailment without
intervention than those in the control group, then the treatment may appear to provide
benefit to the patients even though no benefit actually exists. To minimise this bias,
researchers randomise patients to each trial arm. Randomisation is a process whereby
patients in a clinical trial are assigned to different treatments in a random manner.
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Randomisation minimises the difference among groups by distributing people with
particular characteristics non-selectively to each of the trial arms.
There is also the problem that it is usually not possible in uncontrolled studies to
determine what patient benefit is truly due to the treatment and what benefit is due to
the ‘placebo effect’ or simply due to natural improvement in the patient’s disease.
VAS pain score outcomes

At 24-month follow-up in the study reported by Karasek and Bogduk (2000) and Bogduk
and Karasek (2002), 57 per cent of the evaluable patients treated at a single level achieved
a ≥ 50 per cent reduction in their VAS pain score. Of these patients, 20 per cent were
pain-free (Table 13). In contrast, only 12 per cent of evaluable patients in the control
group achieved a ≥ 50 per cent reduction in pain score and no patient was pain-free.
However, it is important to note that these data are based on non-randomised quasicontrolled evidence, which may be vulnerable to considerable bias.
Table 13

VAS pain score outcomes from Karasek and Bogduk (2000) and Bogduk and Karasek (2002):
patients treated at a single level who had a 50 per cent improvement, or patients who were
pain-free at 24-month follow-upa
Follow-up
(months)

Responders in IDETA group
n/N (%)

Responders in control group
n/N (%)

Patients with 7 50% improvement in
visual analogue pain scale score

24

17/30 (57%)

2/17 (12%)

Patients who become pain-free

24

6/30 (20%)

0/17 (0%)

Primary efficacy outcomes

Abbreviation: IDETA, intradiscal electrothermal anuloplasty.
aBogduk and Karasek (2002) did not report the outcomes for patients treated at a single level in the 24-month study report. Data on patients
treated at a single level were obtained directly from the authors.

VAS pain scores for patients treated at a single level were also reported in two noncomparative studies by Saal and Saal (2000a) and Endres et al (2002). Saal and Saal
(2000a) reported only the mean improvement in VAS scores for patients treated at a
single disc level at a mean of 16 months follow-up; these patients showed a significant
improvement (p < 0.001). Endres et al (2002) reported both the mean and median
reduction in VAS scores for patients treated at a single level, but did not report the actual
pre- and post-treatment scores, nor whether the observed reductions were statistically
significant (Table 14).
Table 14 Primary evidence: level IV studies reporting improvement in VAS pain scores in patients
treated at a single disc level
Study
Saal

(2000a)a

Follow-up
Minimum = 12 months
Mean = 16 months

N
30

VAS pain scores
Pre-treatment: 6.4 ± 1.8 (mean ± SD)
Post-treatment: 3.1 ± 2.2 (mean ± SD)
Improvement: 3.4 ± 2.4 (mean ± SD) (p < 0.001)

Endres (2002)

Minimum = 3 months,
Maximum = 27 months

31

Improvement: 2.5 (mean); 2.0 (median)

Abbreviation: VAS, visual analogue scale.
aOnly Saal et al (2000a), who reported data on patients with a minimum 12 months follow-up, reported outcomes separately for patients treated
at a single disc level. Data for 24-month outcomes for patients treated at a single disc level were not reported in Saal et al (2002), but the
combined data for patients treated at single and multiple levels are included in the supplementary efficacy analysis (Appendix E).
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As 83.6 per cent of patients were treated at a single level in the Bogduk and Karasek
(2002) study, all relevant outcomes were considered to be primary evidence. Data on the
proportion of patients with a 50 per cent reduction in VAS, the proportion of patients
who became pain-free and the median reduction in VAS were reported for 3-, 12- and
24-month follow-up.
There was an improvement in each of the VAS outcomes in the treatment group
compared with the control group. At 3, 12 and 24 months, a much higher proportion of
the treated group had a ≥ 50 per cent reduction in VAS pain score or had become painfree. The treated group also had a significant reduction in median VAS score at 3
months, and this significant difference was maintained at 12 and 24 months (Tables 15,
16 and 17). However, it is important to note that these data are based on non-randomised
quasi-controlled evidence, which may be vulnerable to considerable bias.
Table 15 Proportion of all treated patients from Karasek and Bogduk (2000) and Bogduk and Karasek
(2002) who had a 50 per cent reduction in VAS pain score at follow-up
Proportion of all treated patientsa with a 50% reduction in VAS pain score
Control group
IDETA group

Follow-up

n/ITT (%)

p

n/ITT (%)

3 months

23/36 (64%)

1/17 (6%)

< 0.001

12 months

21/35 (60%)

2/17 (12%)

0.001

24 months

20/35 (57%)

2/17 (12%)

0.003

Abbreviations: VAS, visual analogue scale; IDETA, intradiscal electrothermal anuloplasty; ITT, intention-to-treat.
a30/36 (83.6%) of all patients were treated at a single disc level.

Table 16 Proportion of all treated patients from Karasek and Bogduk (2000) and Bogduk and Karasek
(2002) who were pain-free at follow-up
Proportion of all treated patientsa who became pain-free
(on the visual analogue pain scale)
IDETA group
Control group
n/ITT (%)
n/ITT (%)

Follow-up

p

3 months

3/36 (8%)

0/17 (0%)

0.305

12 months

8/35 (23%)

0/17 (0%)

0.034

24 months

7/35 (20%)

0/17 (0%)

0.054

Abbreviations: VAS, visual analogue scale; IDETA, intradiscal electrothermal anuloplasty; ITT, intention-to-treat.
a30/36 (83.6%) of all patients were treated at a single disc level.

Table 17 Median VAS pain scores for all patients from Karasek and Bogduk (2000) and Bogduk and
Karasek (2002)
Median VAS pain scores in all patientsa,b
IDETA
Nd

Control

Median (interquartile range)

Nd

Median (interquartile range)

pc

Baseline

36

8.0 (7–9)

17

8.0 (5–8)

0.071

3 months

36

3.5 (1–5)

17

8.0 (7–8)

0.000

12 months

35

3.0 (1–7)

12

7.5 (5–8)

0.005

24 months

35

3.0 (1–7)

10

7.5 (4–8)

0.028

Abbreviations: IDETA, intradiscal electrothermal anuloplasty; VAS, visual analogue scale.
aPain scores were measured on a 10-point VAS.
b30/36 (83.6%) of all patients were treated at a single disc level.
cp values pertain to the difference in median VAS pain scores between the treatment and control group.
dOnly evaluable patient numbers were available for analysis.
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Return to work or previous function

For all treated patients in the quasi-controlled study reported by Karasek and Bogduk
(2000) and Bogduk and Karasek (2002), 18 of the 19 patients who were working at the
time of the intradiscal electrothermal anuloplasty procedure were still at work at
24-month follow-up. Of the 16 patients not working at the time of the procedure, nine
had returned to work at 24 months.
In the uncontrolled study by Saal and Saal (2000a, 2002), mean 16-month follow-up data
indicated that 27/30 (90 per cent) of patients treated at a single disc level returned to
work following treatment. Working status at the time of the procedure was not reported.
Composite outcomes

For patients treated at only a single disc level in the study reported by Karasek and
Bogduk (2000) and Bogduk and Karasek (2002), 6/30 patients (20%) were pain-free, had
returned to work and were not using opioids at 24-month follow-up. Ten out of 30
patients (33%) had a 50–90 per cent reduction in VAS score, had returned to work and
were not using opioids. Intradiscal electrothermal anuloplasty therapy was deemed to
have failed in the remaining 14 patients (47%), as they had achieved < 50 per cent
reduction in VAS, or had not returned to work, or were using opioids.
The outcomes at 24-month follow-up for all patients treated in the study reported by
Karasek and Bogduk (2000) and Bogduk and Karasek (2002) are presented in Table 18.
Global success was defined as: at least 50 per cent relief from pain as measured by VAS
scores, plus no use of opioids, plus the patient was working.
Table 18 Global outcome for all patients in the study reported by Karasek and Bogduk (2000) and
Bogduk and Karasek (2002) at 24-month follow-up
Level of pain relief (as
measured by VAS
scores)

N

100%

Opioid use

Global outcome

Yes

No

7

0

7 (all working)

≥ 50% (but < 100%)

12

1 (all working)

11 (all working)

< 50%

16

11(3 patients working)

5 (2 patients working)

Success

Failure

18/35

17/35

Abbreviation: VAS, visual analogue scale.

At present, level III-2 and IV evidence is available to describe the efficacy of intradiscal
electrothermal anuloplasty in the treatment of chronic back pain secondary to anular
disruption of contained herniated discs, with one non-randomised, open-label, quasicontrolled study (level III-2) and four uncontrolled studies (level IV) identified. Data
from these studies show improvements in: visual analogue pain scale outcomes, patients’
return to work or previous function, and reduction in pain medication for patients
treated with intradiscal electrothermal anuloplasty. However, these preliminary data
comprise only low-level clinical evidence, which is likely to be vulnerable to considerable
bias. Hence, the robustness of these results is uncertain.
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Secondary outcomes
Pain medication

Karasek and Bogduk (2000) and Bogduk and Karasek (2002) reported that at 24-month
follow-up, 12 of the 35 treated patients (34%) were still using opioids.
Quality of life indexes

Saal and Saal (2000a, 2002) reported SF-36 scores for patients treated at a single disc level
at a minimum of 24-month post-procedure. Using this 100-point scale, the single-level
patients had a mean reduction from baseline in the physical function and bodily pain
subscales of 34.4 and 23.7, respectively. It was not reported whether these reductions
were statistically significant.

What are the economic considerations?
Within the MSAC terms of reference it is necessary to consider the economic implications
of the new health technology. This is particularly important when a new technology offers
health benefits at an additional cost, as is so often the case. An economic evaluation helps
to determine whether the additional cost represents value for money. To determine the
value for money of a new health intervention, it is necessary to express the incremental
cost associated with the new treatment relative to the incremental health benefit gained.
When this information is available, an incremental cost-effectiveness ratio (ICER) can be
calculated:
ICER =

Costnew technology – Costcomparator
Effectivenessnew technology – Effectivenesscomparator

In cases in which a new technology offers inferior or equal health benefits at a higher cost,
it does not provide value for money.
When determining the incremental cost of the new technology, it is necessary to consider
the costs associated with the treatment itself, the downstream management and the
treatment of any adverse reactions. Similarly, any cost-savings must be taken into account.
There are several possible ways of expressing the effectiveness of the treatment.
Effectiveness measures suitable for the current assessment would be:
• additional number of pain-free patients
• additional number of patients with a 50 per cent or greater reduction in pain
Prior to conducting an economic evaluation, it is essential that an accurate measure of
incremental effectiveness is available from high-quality evidence with minimal potential for
bias. Conducting an economic evaluation on the basis of lower level evidence (eg, indirect
comparisons) may be misleading.
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After reviewing the studies identified by the literature search, it was concluded that there is
currently a lack of high-quality evidence regarding the intradiscal electrothermal procedure.
With insufficient efficacy data on which to base either a direct or an indirect comparison
between intradiscal electrothermal therapy and continued conservative therapy or spinal
fusion, it was not appropriate to conduct an economic evaluation.
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Conclusions
At present, low-level evidence is available to describe the safety and efficacy of intradiscal
electrothermal anuloplasty as a treatment for patients with anular disruption of contained
herniated discs.

Safety
A single non-randomised, open-label, quasi-controlled study (level III-2), five
uncontrolled studies (level IV) and two case reports were identified as being relevant to
the safety analysis. The safety data available have been poorly reported, with adverse
events either not reported or included with little detail. However, the preliminary
evidence suggests that the level of complications associated with intradiscal
electrothermal anuloplasty is low.

Effectiveness
As with safety, level III-2 and IV evidence is available to describe the efficacy of
intradiscal electrothermal anuloplasty. The single non-randomised, open-label, quasicontrolled study (level III-2) and four uncontrolled studies (level IV) used in the efficacy
analysis reported improvements in visual analogue pain scale outcomes and return to
work or previous function, as well as a reduction in pain medication. However, these
preliminary data comprise only low-level clinical evidence, which is likely to be vulnerable
to considerable bias. Hence, the robustness of these results is uncertain.

Cost-effectiveness
There is currently a lack of high-quality evidence regarding the intradiscal electrothermal
procedure. Hence, there are insufficient data on which to base either a direct or an
indirect comparison between the effectiveness of intradiscal electrothermal therapy and
continued conservative therapy or spinal fusion.
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Recommendation
Since there is currently insufficient evidence pertaining to intradiscal electrothermal
anuloplasty, a treatment for patients with chronic low back pain due to anular disruption
of contained herniated discs, MSAC recommended that public funding should not be
supported at this time for this procedure.
- The Minister for Health and Aged Care accepted this recommendation on 6 December
2002. -
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Appendix A

MSAC terms of reference and
membership

MSAC's terms of reference are to:
•

advise the Minister for Health and Ageing on the strength of evidence pertaining
to new and emerging medical technologies and procedures in relation to their
safety, effectiveness and cost-effectiveness and under what circumstances public
funding should be supported;

•

advise the Minister for Health and Ageing on which new medical technologies
and procedures should be funded on an interim basis to allow data to be
assembled to determine their safety, effectiveness and cost-effectiveness;

•

advise the Minister for Health and Ageing on references related either to new
and/or existing medical technologies and procedures; and

•

undertake health technology assessment work referred by the Australian Health
Ministers’ Advisory Council (AHMAC) and report its findings to AHMAC.

The membership of MSAC comprises a mix of clinical expertise covering pathology,
nuclear medicine, surgery, specialist medicine and general practice, plus clinical
epidemiology and clinical trials, health economics, consumers, and health administration
and planning.
Member

Expertise or affiliation

Mr Stephen Blamey (Chair)

General surgery

Professor Bruce Barraclough

General surgery

Professor Syd Bell

Pathology

Dr Paul Craft

Clinical epidemiology and oncology

Professor Ian Fraser

Reproductive medicine

Professor Jane Hall

Health economics

Dr Terri Jackson

Health economics

Ms Rebecca James

Consumer health issues

Professor Brendon Kearney

Health administration and planning

Mr Alan Keith

Assistant Secretary, Diagnostics and Technology Branch,
Commonwealth Department of Health and Ageing

Associate Professor Richard King

Internal medicine

Dr Ray Kirk

Health research

Dr Michael Kitchener

Nuclear medicine

Mr Lou McCallum

Consumer health issues

Dr Ewa Piejko

General practice

Professor John Simes

Clinical epidemiology and clinical trials
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Professor Richard Smallwood

Chief Medical Officer,
Commonwealth Department of Health and Ageing

Dr Robert Stable

Representing Australian Health Ministers' Advisory Council

Professor Bryant Stokes

Neurological surgery

Professor Ken Thomson

Radiology

Dr Douglas Travis

Urology
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Appendix B

Supporting committee

Supporting committee for MSAC application 1048

Professor Bryant Stokes (Chair)
AM, RFD, FRACS, FRCS
Clinical Professor of Neurosurgery
St John of God Hospital, Perth

Member of MSAC

Professor Bruce Barraclough
MBBS, FRACS, DDU, FACS
General Surgeon,
Department of Surgery,
Royal North Shore Hospital, Sydney

Member of MSAC

Professor Nikolai Bogduk
BSc(Med), MBBS, PhD, DipAnat, MD,
FAFRM, DSc, FFPMANZCA
Professor of Pain Medicine,
Department of Clinical Research,
University of Newcastle, Callaghan, NSW

Co-opted member

Ms Rebecca Coghlan
Consumers’ Health Forum of Australia
representative

Nominated by the Consumers’
Health Forum of Australia

Dr Philip Finch
MBBS, DRCOG, FFARCS, FFPMANZCA
Medical Director,
Perth Pain Management Centre,
South Perth

Nominated by the Spine
Society

Dr Howard R Galloway
MBBS, RANZCR
Director of Medical Imaging,
Canberra Hospital, Canberra

Nominated by the Royal
Australian and New Zealand
College of Radiologists

Dr Roger Goucke
MBChB, MRCS, LRCP, DTM&H, MRCGP,
FFARACS, FANZCA, FFPMANZCA,
FChPalMed, RACP
Director, Pain Management Centre,
Sir Charles Gairdner Hospital, Nedlands WA

Nominated by the Faculty of
Pain Medicine Australian and
New Zealand College of
Anaesthetists

Dr Ewa Piejko
MBBS, DRANZCOG, FRACGP
General Practitioner, Melbourne

Member of MSAC
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Appendix C

Search strategy for efficacy
and safety data

The search strategy used in Embase (1980 to July week 2, 2002) to identify studies of
intradiscal electrothermal anuloplasty is presented in Table A1. This search strategy was
adapted for use in Medline, Premedline, Cancerlit, Econlit and HealthSTAR.
Table A1 Embase search strategy
Search term
1

IDET.ti,ab

2

Intradis?al electrothermal therap$.ti,ab

3

IDEA.ti,ab

4

Exp back pain/

5

3 and 4

6

(IDTA or IDETA).ti,ab.

7

Intradis?al electrothermal treatment$.ti,ab

8

Intradis?al electrothermal an?uloplasty.ti,ab

9

Intradis?al electrothermal modulation.ti,ab

10

Intradis?al electrothermal modul$.ti,ab

11

Intradis?al electrothermotherapy.ti,ab

12

Intradis?al thermal anuloplasty.ti,ab

13

Intradis?al navigable catheter.ti,ab

14

Thermal Intradis?al catheter.ti,ab

15

Lumbar disc anuloplasty.ti,ab

16

Lumbar dis? An?uloplasty.ti,ab.

17

Intradis?al catheter.ti,ab

18

SpineCATH.ti,ab

19

Or/1–2,5–18

20

Limit 19 to yr=1990–2002

21

Limit 20 to human

22

20 not 21

23

From 22 keep 1,4

24

Or/21,23

25

From 24 keep 1–43
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Appendix D

Studies included in the review

Bogduk, N. and Karasek, M. Two-year follow-up of a controlled trial of intradiscal
electrothermal anuloplasty for chronic back pain due to internal disc disruption, Spine In
press.
Notes: Included in both the efficacy and safety evaluation.
Derby, R., Eek, B., Chen, Y., O'Neill, C. and Ryan, D. 2000. Intradiscal electrothermal
annuloplasty (IDET): a novel approach for treating chronic discogenic back pain,
Neuromodulation, 3 (2), 82–88.
Notes: Included in both the efficacy and safety evaluation.
Djurasovic, M., Glassman, S., et al 2002. Vertebral osteonecrosis associated with the use
of intradiscal electrothermal therapy, Spine, 27 (13), E325–E328.
Notes: Included in the safety evaluation only.
Endres, S.M., Fiedler, G.A. and Larson, K.L. 2002. Effectiveness of intradiscal
electrothermal therapy in increasing function and reducing chronic low back pain in
selected patients, Wisconsin Medical Journal, 101 (1), 31–34.
Notes: Included in both the efficacy and safety evaluation.
Hsia, A.W., Isaac, K., Katz, J. 2000 Cauda equina syndrome form intradiscal
electrothermal therapy, Neurology, 55 (2), 320.
Notes: Included in the safety evaluation only.
Karasek, M. and Bogduk, N. 2000. Twelve-month follow-up of a controlled trial of
intradiscal thermal anuloplasty for back pain due to internal disc disruption, Spine,
25 (20), 2601–2607.
Notes: Included in both the efficacy and safety evaluation.
Saal, J.S. and Saal, J.A. 2000b. Management of chronic discogenic low back pain with a
thermal intradiscal catheter: a preliminary report. Spine, 20 (3), 382–388.
Notes: Included in the safety evaluation only.
Saal, J.A. and Saal, J.S. 2000a. Intradiscal electrothermal treatment for chronic discogenic
low back pain: a prospective outcome study with minimum 1-year follow-up, Spine, 25
(20), 2622–2627.
Notes: Included in the safety evaluation only.
Saal, J.A. and Saal, J.S. 2002 Intradiscal electrothermal treatment for chronic discogenic
low back pain: prospective outcome study with a minimum 2-year follow-up, Spine,
27 (9), 966–974.
Notes: Included in both the efficacy and safety evaluation.
Singh, V. 2000. Intradiscal electrothermal therapy: A preliminary report, Pain Physician,
3 (4), 367–373.
Notes: Included in the safety evaluation only.
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Appendix E

Supplementary evidence

Outcomes from studies that treated fewer than 80 per cent of patients at a single disc
level, and did not report separate data for single-level patients, were considered as
supplementary evidence. It should be noted that this evidence was reported in three
uncontrolled studies, and is therefore vulnerable to considerable bias.
VAS pain score outcomes

Saal and Saal (2000a, 2002) reported pre- and post-procedure mean VAS pain scores
(Table A2). A significant and sustained mean reduction in VAS pain scores was
observed at all follow-up visits.
Table A2 Improvement in VAS pain score at follow-up: supplementary evidence
First author
(year)

Follow-up

N

VAS pain score
(mean ± SD)

Change from
pre-procedure VAS pain
score

Saal (2000a)
Saal (2002)

Pre-IDETA

58

6.57 ± 1.85

Not applicable

6 months

58

3.71 ± 1.95a

2.86c

12 months

58

3.52 ± 2.30

3.05c

7 24 months

58

3.41 ± 1.96b

3.16c

Between 12 and
108 weeks

31 (1 level)

Not reported

2.5 (mean)
2 (median)

20 (2 levels)

Not reported

2.9 (mean)
4 (median)

32

Not reported

1.84 ± 2.38

Endres (2002)c

Derby (2000)

12 months

Abbreviations: IDETA, intradiscal electrothermal anuloplasty; VAS, visual analogue scale.
aSignificant improvement from pre-treatment score (p = 0.0001).
bScores did not change significantly from 6 to 24 months (p = 0.4960).
cChange in mean VAS pain score was calculated post hoc from the pre- and post-treatment values; therefore, the standard deviations are not
available.

Return to work

Saal and Saal (2000a, 2002) reported that of the 58 patients for whom ≥ 24-month
follow-up data were available, 37/38 (97 per cent) of patients paying for treatment
privately and 17/20 (83 per cent) of those claiming workers compensation returned to
work. In the retrospective study by Endres et al (2002), it was reported that of the 54
patients with 3–27 months of follow-up data, 35 patients (65%) returned to work, 18
patients (33%) did not, and 1 patient (2%) refused to answer.
Disability indexes

Twelve-month follow-up disability data were available for 21 patients from the Derby et
al (2000) study. These data showed that there was a decrease of 4.03 ± 4.82 (mean ± SD)
in the Roland-Morris Disability Questionnaire following the procedure. Neither the
baseline value nor the statistical significance of this mean change was reported.
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Quality of life instruments

Saal and Saal (2000a, 2002) included the results of patients’ self-reported SF-36
questionnaires, which were completed pre-treatment and again at 6-, 12- and ≥ 24-month
follow-up. The mean improvement in the SF-36 physical function (31.3, p < 0.0001) and
bodily pain subscales (21.9, p < 0.0001) were considered most relevant to this
assessment. However, it should be noted that the remaining six subscales (role physical,
general health, vitality, social functioning, role emotional and mental health) also
improved significantly at ≥ 24-month follow-up (p = 0.0001).
Functional outcome measures

Of the included studies, only Endres et al (2002) reported functional outcome measures.
The sitting tolerance in an automobile, sitting tolerance on a firm surface, and walking
tolerance were all recorded. A statistically significant increase in the patients’ mean
tolerance for each of these measures was observed (Table A3).
Table A3 Mean sitting and walking tolerances reported in Endres (2002)
N

Pre-treatment tolerance

Post-treatment tolerance

(minutes)

(minutes)

p value

Sitting in an automobile

53

36

60

0.005

Sitting on a firm surface

52

27

41

< 0.001

Walking

54

22

50

< 0.001
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Note: the control
group consisted of
patients whose
insurance company
refused to reimburse
the IDETA procedure
(ie, non randomised
convenience control)

24-month follow-up

Oregon, US
(single centre)

Prospective, nonrandomised, quasicontrolled study

Karasek (2000),
Bogduk (2002)

Level III-2

Study design,
location and
duration

IDD as defined by the ISIS. Disc
stimulation reproduced patient’s
accustomed pain, painful disc
exhibited a radial fissure reaching
at least the outer third of the
anulus fibrosis but the outer
perimeter of the anulus had to
be intact (contained)

No evidence of disc prolapse,
neurological disease, tumour
or infection

Patients with back pain
> 3 months who underwent
discography

None stated – implicit in inclusion
criteria

Exclusion criteria:

•

•

•

Inclusion criteria:

Study inclusion/exclusion criteria

Comments: thermal electrode navigated
within the anulus of the disc the disc rather
than intradiscally as was the procedure
used in the three other studies included in
the efficacy analysis

Number (%) patients treated at a single
disc level: 30 (83%)

All patients with preserved disc height: Yes

Months of pre-treatment back pain –
median (inter-quartile range)
IDETA 30 (12–72); control 32 (14–70)

Age in years –- median (inter-quartile
range):
IDETA 45 (34–49), control 39 (31–50)

Evaluable patients at 24 months: 45
(35 IDETA, 10 control)

Patients meeting inclusion criteria (ITT): 53
(36 IDETA, 17 control)

Patients screened: 150

Patient screening, follow-up,
characteristics and comments

Fusion:
4 patients underwent fusion having failed the IDETA
procedure; this did not relieve their pain

Pain medication at 24-months follow-up:
12 patients continued taking opioids following treatment

Return to work at 24-month follow-up:
18/19 patients working at time of procedure returned to work
9/16 patients not working at time of procedure returned to
work

(a, IDETA group compared with control group)

24-month: IDETA 3.0 (1–7); control 7.5 (4–8), p = 0.028a

Median (interquartile range) reduction in 10-point pain score:
Baseline: IDETA 8.0 (7–9); control 8.0 (5–8), p = 0.071a

Patients with complete relief of pain:
IDETA 6/30 (20%); control 0/10 (0%)

VAS all patients at 24-month follow-up:
Patients with 7 50% relief of pain:
IDETA 17/30 (57%); control 2/10 (20%)

Patients with complete relief of pain:
IDETA 6/30 (20%); control 0/10 (0%)

VAS single-level patients at 24-month follow-up:
Patients with 7 50% relief of pain:
IDETA 17/30 (57%); control 2/10 (20%)

Study outcomes

Characteristics of the four studies included in the efficacy analysis of intradiscal electrothermal anuloplasty

Study characteristics

First author (year)
and
level of evidence

Table A4

Appendix F
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Minimum 24 months
follow-up

California, US
(single centre)

Prospective
uncontrolled study
on consecutive
patients

Saal (2000a),
Saal (2002)

Level IV

Study design,
location and
duration

First author (year)
and
level of evidence

All patients with preserved disc height: No
Number (%) patients treated at a single
disc level: 30 (48%)

An MRI scan that did not
demonstrate a neural
compressive lesion

Medical or metabolic disorder
that would preclude appropriate
follow-up and participation

Non-spinal conditions that could
mimic lumbar pain

Inflammatory arthritis

Notes: 1116 patients were referred to
the authors for specialty care and
placed in a comprehensive nonoperative treatment program;
62 patients who failed to improve were
included in this study

•

•
•

Months of pre-treatment back pain –
mean (range):
61 (17–204)

Age in years – mean (range)
40.5 (20–59)

Evaluable patients at 24 months: 58

Negative straight leg raising result

Normal neurological findings

No improvement following a
comprehensive non-operative
care program applied by the
authors

Exclusion criteria:

•
•
•

•

Patients meeting inclusion criteria (ITT): 62

•
Unremitting persistent low back
pain > 6 months

Patients screened: 1116

Patient screening, follow-up,
characteristics and comments

Inclusion criteria:

Study inclusion/exclusion criteria

Bodily pain subscale, 100-point scale, mean ± SD:
Baseline 29.8 ± 16.0, 7 24 months 51.7 ± 22.6, p < 0.0001

SF-36, all patients, 7 24-month follow-up:
Physical function subscale, 100-point scale, mean ± SD:
Baseline 40.5 ± 25.0, 7 24 months 71.8 ± 22.8, p < 0.0001

Return to work, all patients, 7 24-month follow-up:
37/38 (97%) of privately paying and 17/20 (83%) of workers
compensation patients returned to work (working status at
time of procedure not reported)

VAS all patients at 7 24-month follow-up:
Mean ± SD reduction in 10-point pain score:
Baseline 6.6 ± 1.9, at minimum 24-month follow-up 3.4 ± 2.0
p < 0.01

Return to work, single-level patients, mean 16-month
follow-up:
27/30 patients returned to work (working status at time of
procedure not reported)

VAS single level patients, mean 16-month follow-up:
Mean (± SD) reduction in 10-point pain score:
Baseline 6.4 ± 1.8, at 16-month follow-up 3.1 ± 2.2
Improvement = 3.4 ± 2.4, p < 0.001

Study outcomes
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Follow-up between
12 and 108 weeks

Wisconsin, US
(single centre)

Retrospective
uncontrolled study

Endres (2002)

Level IV

Study design,
location and
duration

First author (year)
and
level of evidence

CT-discography – demonstration
of positive concordant pain during
disc stimulation at one or two
discs with at least one normal disc
serving as a control and anular
disruption to the outer third of the
anulus

MRI demonstrating degenerative
changes (eg, disc desiccation,
anular tears, or high intensity
zone lesions)

Unresponsive to conservative
therapy

•
•
Patients with previous back
surgery, known spinal stenosis,
significant disc protrusion, or
neurocompressive lesion with
associated radicular symptoms

Disc height < 50%

Exclusion criteria:

•

•

•

Comments: electrode placement and
heating regimen used in the study was not
reported

Number (%) patients treated at a single
disc level: 38 (70%)

All patients with preserved disc height: No

Months of pre-treatment back pain – Not
reported

Age in years – mean (range):
40 (17–63)

Evaluable patients (12–108 weeks
follow-up): 48

Patients meeting inclusion criteria (ITT): 54

•
Unrelenting low back pain for
> 9 months

Patients screened: Not applicable

Patient screening, follow-up,
characteristics and comments

Inclusion criteria:

Study inclusion/exclusion criteria

Patient satisfaction, all patients, 12–108 weeks follow-up:
37 patients said they would undergo the procedure again, 12
patients said they would not and 5 patients declined to answer

Walking, minutes (n = 54):
Pre-procedure 21.4, post-procedure 50.0, p < 0.001

Sitting on a firm surface, minutes (n = 52):
Pre-procedure 27.2, post-procedure 40.3, p < 0.001

Functional measures, all patients, 12–108 weeks followup:
Sitting in an automobile, minutes (n = 53:
Pre-procedure 35.5, post-procedure 60.4, p = 0.005

Return to work, all patients, 12–108 weeks follow-up:
35 patients returned to work, 18 patients did not, one patient
declined to answer (working status at the time of the
procedure was not reported)

VAS single-level patients, 12–108 weeks follow-up:
Improvement from baseline on a 10-point scale:
n = 54 mean = 2.5, median = 2.0 (pre- and post-procedure
values and statistical significance not reported)

Study outcomes
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One or more positive discs on
lumbar discography (positive disc
= provocation of concordant pain
with an intensity of 6/10 and an
abnormal nucleogram)

Negative straight leg raising result

Normal neurological findings

Unresponsive to conservative
therapy

•
Patients with infections, bleeding
diatheses, unstable medical
conditions, radiculopathy

Exclusion criteria:

•
•
•

•

Mean number of symptomatic discs found
by CT-discography was 2.1 (range 1–4);
however, a mean of only 1.3 (range 1–2)
discs were treated per patient. As some
patients had symptomatic discs that
remained untreated, this would
presumably bias the results

Comments: pilot study; variable electrode
heating regimen was used on the first few
patients

Number (%) patients treated at a single
disc level: 21 (66%) – this number was
calculated post hoc by the evaluators

All patients with preserved disc height: No

Months of pre-treatment back pain: Not
reported

Age in years – mean: 40

Evaluable patients (12-month follow-up):
Not reported (assumed to be 32)

Patients meeting inclusion criteria (ITT): 32

•
Back pain > 6 months and > 60%
of overall pain symptoms

Patients screened: Not reported

Patient screening, follow-up,
characteristics and comments

Inclusion criteria:

Study inclusion/exclusion criteria

Self reported overall activity level compared with before the
procedure: 53% patients better or much better, 34.4% same,
9.4% worse, 3.1% much worse

Patient satisfaction, all patients, 12-month follow-up:
78% of patients stated the procedure met their expectations
and they would undergo it again for the same outcome

24-item Roland Morris disability questionnaire, all
patients, 12-month follow-up:
Improvement from baseline, mean ± SD
4.0 ± 4.8 (pre- and post-procedure values and statistical
significance not reported)

VAS all patients, 12-month follow-up:
Improvement from baseline on a 10-point scale, mean ± SD:
1.8 ± 2.4 (pre- and post-procedure values and statistical
significance not reported)

Study outcomes

Abbreviations: CT, computed tomographic; ISIS, International Spinal Injection Society; IDD, internal disc disruption; IDETA, intradiscal electrothermal anuloplasty; ITT, intention-to-treat; MRI, magnetic resonance imaging; VAS,
visual analogue scale

12 months follow-up

California, US
(single centre)

Prospective
uncontrolled pilot
study on consecutive
patients

Derby (2000)

Level IV

Study design,
location and
duration

First author (year)
and
level of evidence

Appendix G Comparator search strategies
The search strategy used in Medline (1966 to July week 2, 2002) to identify studies of
conservative therapies is presented in Table A5. An adapted version of the same search
strategy was used in Embase.
Table A5 Conservative therapy comparator search – Medline (1966 to July week 2, 2002)
Search term
1

low back pain/

2

back pain/ and low$.ti,ab.

3

or/1–2

4

3 and non?specific.ti,ab.

5

3 and internal dis? disruption.ti,ab.

6

3 and an?ular disruption.ti,ab.

7

3 and chronic disease/

8

3 and chronic$.ti,ab.

9

or/4–8

10

9 and exp physical therapy techniques/

11

9 and exp behavior therapy/

12

9 and manipulat$.ti,ab.

13

9 and exp manipulation, chiropractic/

14

9 and exp manipulation, spinal/

15

9 and functional restoration.ti,ab.

16

9 and exp exercise therapy/

17

9 and conservative.ti,ab.

18

or/10–17

19

18 and low back pain/rh

20

18 and back pain/rh

21

or/19–20

22

limit 21 to (human and english language and yr=1980–2002)

23

from 22 keep 1–164
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The search strategy used in Medline (1966 to July week 2, 2002) to identify studies of
spinal fusion is presented in Table A6. An adapted version of this search strategy was
used in Embase.
Table A6 Spinal fusion comparator search – Medline (1966 to July week 2, 2002)
Search

Search term

1

Low back pain/

2

Back pain/ and low$.ti,ab.

3

Or/1–2

4

3 and spinal fusion/

5

3 and laminectomy/

6

Or/4–5

7

6 and low back pain/th,dt,dh,nu,pc,rt,rh,su,tr

8

6 and back pain/th,dt,dh,nu,pc,rt,rh,su,tr

9

Or/7–8

10

Limit 9 to human

11

10 and (disk$ or disc$).ti,ab.
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Appendix H Studies excluded from the
assessment
Intradiscal electrothermal anuloplasty excluded citations
1.

Anonymous (2001) Intradiscal electrothermal therapy. Clinical Privilege White Paper 1-8.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.

2.

Baviera, B. (1991) [Training of the back: a modern therapy concept]. Schweizerische Rundschau fur Medizin Praxis 80: 5-14.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.

3.

Benazet, J.P., Roy-Camille, R., Saillant, G. and Menei, P. (1991) [Treatment of complete lumbar disk herniation by
percutaneous discectomy]. Chirurgie 117: 59-67.
Reason for exclusion: Non-IDETA related study.

4.

Bergmann, T.F. and Jongeward, B.V. (1998) Manipulative therapy in lower back pain with leg pain and neurological
deficit. Journal of Manipulative & Physiological Therapeutics 21: 288-294.
Reason for exclusion: Non-IDETA related study.

5.

Blattler, W. and Krayenbuhl, C. (1993) [Spinal canal stenosis syndrome by venous collateralization of an inferior cava
thrombosis]. Phlebologie 46: 411-414.
Reason for exclusion: Non-IDETA related study.

6.

Bryce, D.A. (1999) IDET article: Criticism and clarification [2]. Wisconsin Medical Journal 98: 1-5
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.

7.

Bulbulian, R., Ball, K.A. and Seaman, D.R. (2001) The short golf backswing: effects on performance and spinal health
implications. Journal of Manipulative & Physiological Therapeutics 24: 569-575.
Reason for exclusion: Non-IDETA related study.

8.

Crombez, G., Vlaeyen, J.W., Heuts, P.H. and Lysens, R. (1999) Pain-related fear is more disabling than pain itself:
evidence on the role of pain-related fear in chronic back pain disability. Pain 80 329-339.
Reason for exclusion: Non-IDETA related study.

9.

De Looze, M.P., Boeken-Kruger, M.C., Steenhuizen, S., Baten, C.T.M., Kingma, I. and Van Dieen, J.H. (2000) Trunk
muscle activation and low back loading in lifting in the absence of load knowledge. Ergonomics 43: 340-344
Reason for exclusion: Non-IDETA related study.

10. Devulder, J., Dumoulin, K., De Laat, M. and Rolly, G. (1996) Infra-red thermographic evaluation of spinal cord
electrostimulation in patients with chronic pain after failed back surgery. British Journal of Neurosurgery 10: 379-383.
Reason for exclusion: Non-IDETA related study.
11. Dietz, E. and Baumann, M. (2000) Obstacles to change: opinion and point of view of health care professionals about a
training upon patient-handling tasks. Archives des Maladies Professionnelles et de Medecine du Travail 61: 391-395
Reason for exclusion: Non-IDETA related study.
12. Gupta, A.K., Singh, R.C., Shukla, R.K. and Nath, R. (1996) Role of epidural medication in the treatment of resistant
low back pain. Journal of the Indian Medical Association 94: 226-233
Reason for exclusion: Non-IDETA related study.
13. Haas, M., Nyiendo, J. and Aickin, M. (2002) One-year trend in pain and disability relief recall in acute and chronic
ambulatory low back pain patients. Pain 95: 83-91.
Reason for exclusion: Non-IDETA related study.
14. Hasenbring, M., Hallner, D. and Klasen, B. (2001) [Psychological mechanisms in the transition from acute to chronic
pain: over- or underrated?]. Schmerz 15: 442-447.
Reason for exclusion: Non-IDETA related study.
15. Heary, R.F. (2001) Intradiscal electrothermal annuloplasty: The IDET procedure. Journal of Spinal Disorders 14: 253-360
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
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16. Hsia, A.W., Isaac, K. and Katz, J.S. (2000) Cauda equina syndrome from intradiscal electrothermal therapy. Neurology
55: 320
Reason for exclusion: Fewer than 20 patients.
17. Karasek, M.E. and Bogduk, N. (2001) Intradiscal electrothermal annuloplasty: Percutaneous treatment of chronic
discogenic low back pain. Techniques in Regional Anesthesia & Pain Management 5: 129-135.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
18. Kaufman, J. (1996) Low back pain: its causes, treatment and medicolegal implications. Trauma 38: 90-96.
Reason for exclusion: Non-IDETA related study.
19. Kendall, N.A. (1999) Psychosocial approaches to the prevention of chronic pain: the low back paradigm. Best Practice &
Research in Clinical Rheumatology 13: 545-554.
Reason for exclusion: Non-IDETA related study.
20. Kennedy, M. (1999) IDET: A new approach to treating lower back pain. Wisconsin Medical Journal 98: 17-20.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
21. Kevin, M.J. and Silber, J.S. (2001) Intradiscal electrothermal therapy for the treatment of discogenic back pain. Applied
Radiology 30: 11-16.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
22. Kleinstueck, F.S., Diederich, C.J., Nau, W.H., Puttlitz, C.M., Smith, J.A., Bradford, D.S. and Lotz, J.C. (2001) Acute
biomechanical and histological effects of intradiscal electrothermal therapy on human lumbar discs. Spine 26: 21982207.
Reason for exclusion: Non-human, in vitro or cadaver study.
23. Kruger, D.G., Zink, F., Peppler, W.W., Ergun, D.L. and Mistretta, C.A. (1994) A regional convolution kernel
algorithm for scatter correction in dual-energy images: comparison to single-kernel algorithms. Medical Physics 21: 175184.
Reason for exclusion: Non-IDETA related study.
24. Lee, J., Lutz, G.E., Campbell, D., Rodeo, S.A. and Wright, T. (2001) Stability of the lumbar spine after intradiscal
electrothermal therapy. Archives of Physical Medicine & Rehabilitation 82: 118-122.
Reason for exclusion: Non-human, in vitro or cadaver study.
25. Lee, T.H. (2001) By the way, doctor... I work in a store and frequently lift boxes that are pretty heavy. One of my
friends wears one of those thick leather back belts and swears that the extra support helps her back. My doctor doesn't
have any opinion on whether these belts are a good idea. Do you? Harvard Medical School Health Letter 26: 8.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
26. Lin, S.J., Ge, X.R., Wang, J. and Gu, Y. (1990) [Studies on antigens of human lung adenocarcinoma with McAb LC-1].
Shih Yen Sheng Wu Hsueh Pao: Journal of Experimental Biology 23: 233-238.
Reason for exclusion: Non-IDETA related study.
27. Linton, S.J. (1997) A population-based study of the relationship between sexual abuse and back pain: establishing a
link. Pain 73: 47-53.
Reason for exclusion: Non-IDETA related study.
28. Malawski, S. Milecki, M. (1998) [Results of treatment of unilateral sacralization of transverse process of the fifth
lumbar vertebrae]. Chirurgia Narzadow Ruchu i Ortopedia Polska 63: 487-494.
Reason for exclusion: Non-IDETA related study.
29. Matheson, L.N., Mooney, V., Holmes, D., Leggett, S., Grant, J.E., Negri, S. and Holmes, B. (1995) A test to measure
lift capacity of physically impaired adults. Part 2 – Reactivity in a patient sample. Spine 20: 2130-2134.
Reason for exclusion: Non-IDETA related study.
30. Mayer, H.M. (2001) [Discogenic low back pain and degenerative lumbar spinal stenosis - how appropriate is surgical
treatment?]. Schmerz 15: 484-491.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
31. Mekhail, N.A. and Moufawad, S. (2000) Discography and discogenic pain. Techniques in Regional Anesthesia & Pain
Management 4: 127-131.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
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32. Miura, M., Ideta, H., Takenaka, C., Yamamoto, C., Saiki, H. and Shimada, N. (1995) Predisposing factors of
proliferative vitreoretinopathy. Japanese Journal of Clinical Ophthalmology 49: 646-651.
Reason for exclusion: Non-IDETA related study.
33. Miura, M., Ideta, H., Takenaka, C., Yamamoto, C., Saiki, H., Shimada, N., Sorensen, J., Kalman, S., Tropp, H. and
Bengtsson, M. (1996) Vitreous haze and aqueous flare in rhegmatogenous retinal detachment.
Can a pharmacological pain analysis be used in the assessment of chronic low back pain? Folia Ophthalmologica Japonica
47: 930-937.
Reason for exclusion: Non-IDETA related study.
34. Mooney, V. and Andersson, G.B. (1994) Trunk strength testing in patient evaluation and treatment. Spine 19: 24832485.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
35. Okuyama, M., Ideta, H., Ando, Y., Ando, E. and Negi, A. (1999) A case of familial amyloidotic polyneuropathy (FAP)
with vitreous opacities as the first sign. Folia Ophthalmologica Japonica 50: 878.
Reason for exclusion: Non-IDETA related study.
36. Rushbrook, J.I., Becker, E., Schussler, G.C. and Divino, C.M. (1995) Identification of a human serum albumin species
associated with familial dysalbuminemic hyperthyroxinemia. Journal of Clinical Endocrinology & Metabolism 80: 461-467.
Reason for exclusion: Non-IDETA related study.
37. Saal, J.A. and Saal, J.S. (2002) Intradiscal electrothermal therapy for the treatment of chronic discogenic low back pain.
Clinics in Sports Medicine 21: 184-187.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece.
38. Schneider, J. and Gilford, S. (2001) The chiropractor's role in pain management for oncology patients. Journal of
Manipulative & Physiological Therapeutics 24: 52-57.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
39. Shah, R.V., Lutz, G.E., Lee, J., Doty, S.B. and Rodeo, S. (2001) Intradiskal electrothermal therapy: A preliminary
histologic study. Archives of Physical Medicine & Rehabilitation 82: 1233-1237
Reason for exclusion: Non-human, in vitro or cadaver study
40. Slipman, C.W., Patel, R.K., Zhang, L., Vresilovic, E., Lenrow, D., Shin, C. and Herzog, R. (2001) Side of symptomatic
annular tear and site of low back pain: is there a correlation? Spine 26: E165-E169
Reason for exclusion: Non-IDETA related study
41. Slipman, C.W., Whyte II, W.S., Lichtenstein, G.R., Lenrow, D., Braverman, D., Ellen, M. and Vresilovic, E.J. (2001)
Thoracic spine spasms secondary to hemorrhagic intestinal ulcer. Pain Physician 4, 100.
Reason for exclusion: Non-IDETA related study
42. Sorensen, J., Kalman, S., Tropp, H. and Bengtsson, M. (1996) Can a pharmacological pain analysis be used in the
assessment of chronic low back pain? European Spine Journal 5: 236-242.
Reason for exclusion: Non-IDETA related study
43. Takai, S., Sakaguchi, M., Jin, D. and Miyazaki, M. (2000) A new method for simultaneous measurements of mast cell
proteases in human vascular tissue. Clinical & Experimental Pharmacology & Physiology 27: 700-704
Reason for exclusion: Non-IDETA related study
44. Takenaka, C., Ideta, H., Watanabe, K., Nakatake, J., Shinagawa, K. and Demizu, S. (1994) Air pump for retinal
detachment with macular hole. Ophthalmic Surgery 25: 590-592.
Reason for exclusion: Non-IDETA related study
45. Thomas, K.J., Fitter, M., Brazier, J., MacPherson, H., Campbell, M., Nicholl, J.P. and Roman, M. (1999) Longer-term
clinical and economic benefits of offering acupuncture to patients with chronic low back pain assessed as suitable for
primary care management. Complementary Therapies in Medicine 7: 91-100.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
46. Vlaeyen, J.W.S., Seelen, H.A.M., Peters, M., de Jong, P., Aretz, E., Beisiegel, E. and Weber, W.E.J. (1999) Fear of
movement/(re)injury and muscular reactivity in chronic low back pain patients: An experimental investigation. Pain 82:
299-304
Reason for exclusion: Non-IDETA related study
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47. Volinn, E. (1996) Between the idea and the reality: research on bed rest for uncomplicated acute low back pain and
implications for clinical practice patterns. Clinical Journal of Pain 12: 166-170.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
48. Wetzel, F.T. (2001) Cauda equina syndrome from intradiscal electrothermal therapy. Neurology 56: 1607
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
49. Wright, R.E., Brandt, S.A., Barkow, S.H., Vilims, B.D. and Pflueger, D.R. (2001) Quantitative annular thermometry in
humans and sheep during radiofrequency and electrothermal annuloplasty. Techniques in Regional Anesthesia & Pain
Management 5: 139-141
Reason for exclusion: Non-human, in vitro or cadaver study
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Conservative therapy excluded citations
1.

Alaranta, H., Rytokoski, U., Rissanen, A., Talo, S., Ronnemaa, T., Puukka, P., Karppi, S.L., Videman, T., Kallio, V. and
Slatis, P. (1994) Intensive physical and psychosocial training program for patients with chronic low back pain. A
controlled clinical trial. Spine. 19: 1339-1349.
Reason for exclusion: Wrong patient group

2.

Andersson, G.B.J., Lucente, T. , Davis, A.M., Kappler, R.E. , Lipton, J.A. and Leurgans, S. (1999) A comparison of
osteopathic spinal manipulation with standard care for patients with low back pain. New England Journal of Medicine
341(4): 1426-1431.
Reason for exclusion: Wrong patient group

3.

Asfour, S.S., Khalil, T.M., Waly, S.M., Goldberg, M.L., Rosomoff, R.S. and Rosomoff, H.L. (1990) Biofeedback in
back muscle strengthening Spine 15: 510-513.
Reason for exclusion: Wrong outcomes

4.

Bachmann, S. and Oesch, P. (2000) Rehabilitation of patients with chronic pain of the locomotor system in an
interdisciplinary functional and performance restoration program - First results after 5 months. Physikalische Medizin
Rehabilitationsmedizin Kurortmedizin 10: 11-19.
Reason for exclusion: Follow-up less than 12 months

5.

Barnes, D., Smith, D., Gatchel, R.J. and Mayer, T.G. (1989) Psychosocioeconomic predictors of treatment
success/failure in chronic low-back pain patients. Spine 14: 427-430.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)

6.

Basler, H.D. (1995) Interdisciplinary cooperation in prevention and treatment of low back pain. Schmerz 9: 93-95.
Reason for exclusion: Non-systematic review, letter or opinion piece

7.

BenDebba, M., Torgerson, W.S., Boyd, R.J., Dawson, E.G., Hardy, R.W., Robertson, J.T., Sypert, G.W., Watts, C. and
Long, D.M. (2002) Persistent low back pain and sciatica in the United States: Treatment outcomes. Journal of Spinal
Disorders 15: 2-15.
Reason for exclusion: Wrong patient group

8.

Bendix, A.E., Bendix, T., Haestrup, C. and Busch, E. (1998) A prospective, randomized 5-year follow-up study of
functional restoration in chronic low back pain patients. European Spine Journal 7: 111-119.
Reason for exclusion: Wrong patient group

9.

Bendix, A.F., Bendix, T., Vaegter, K., Lund, C., Frolund, L. and Holm, L. (1996) Multidisciplinary intensive treatment
for chronic low back pain: a randomized, prospective study. Cleveland Clinic Journal of Medicine 63: 62-69.
Reason for exclusion: Follow-up less than 12 months

10. Bendix, A.F., Bendix, T., Lund, C., Kirkbak, S. and Ostenfeld, S. (1997) Comparison of three intensive programs for
chronic low back pain patients: a prospective, randomized, observer-blinded study with one-year follow-up.
Scandinavian Journal of Rehabilitation Medicine 29: 81-89.
Reason for exclusion: Wrong patient group
11. Bendix, A.F., Bendix, T. and Haestrup, C. (1998) Can it be predicted which patients with chronic low back pain should
be offered tertiary rehabilitation in a functional restoration program? A search for demographic, socioeconomic, and
physical predictors. Spine 23: 1775-1783.
Reason for exclusion: Wrong patient group
12. Bendix, A.F., Bendix, T., Labriola, M. and Boekgaard, P. (1998) Functional restoration for chronic low back pain.
Two-year follow-up of two randomized clinical trials. Spine 23: 717-725.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
13. Bendix, A.F., Bendix, T., Haestrup, C. and Busch, E. (1998) A prospective, randomized 5-year follow-up study of
functional restoration in chronic low back pain patients. European Spine Journal 7: 111-119.
Reason for exclusion: Wrong patient group
14. Bendix, T., Bendix, A.F., Busch, E. and Jordan, A. (1996) Functional restoration in chronic low back pain. Scandinavian
Journal of Medicine & Science in Sports 6: 88-97.
Reason for exclusion: Non-systematic review, letter or opinion piece
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15. Bendix, T., Bendix, A., Labriola, M., Haestrup, C. and Ebbehoj, N. (2000) Functional restoration versus outpatient
physical training in chronic low back pain: a randomized comparative study. Spine 25: 2494-2500.
Reason for exclusion: Wrong patient group
16. Blake, C. and Garrett, M. (1997) Impact of litigation on quality of life outcomes in patients with chronic low back pain.
Irish Journal of Medical Science 166: 124-126.
Reason for exclusion: Wrong outcomes
17. Bolten, W., Kempel-Waibel, A. and Pforringer, W. (1998) Analysis of cost of illness of low back pain. Medizinische
Klinik 93: 388-393.
Reason for exclusion: Non-systematic review, letter or opinion piece
18. Borenstein, D.G. (1999) Epidemiology, etiology, diagnostic evaluation, and treatment of low back pain. Current Opinion
in Rheumatology 11: 151-157.
Reason for exclusion: Non-systematic review, letter or opinion piece
19. Brady, S., Mayer, T. and Gatchel, R.J. (1904) Physical progress and residual impairment quantification after functional
restoration. Part II: Isokinetic trunk strength Spine 19(4): 395-400.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
20. Broll-Zeitvogel, E., Grifka, J., Bauer, J., Roths, P.H. and Degryse, P. (1999) Medical training therapy in lumbar
syndromes. Orthopade Vol 28, 932-938.
Reason for exclusion: Non-systematic review, letter or opinion piece
21. Bronfort, G., Goldsmith, C.H., Nelson, C.F., Boline, P.D. and Anderson, A.V. (1996) Trunk exercise combined with
spinal manipulative or NSAID therapy for chronic low back pain: A randomized, observer-blinded clinical trial. Journal
of Manipulative & Physiological Therapeutics 19(9): 570-582.
Reason for exclusion: Wrong patient group
22. Bronfort, G. (1999) Spinal manipulation: current state of research and its indications. Neurologic Clinics. 17 , 91-111.
Reason for exclusion: Non-systematic review, letter or opinion piece
23. Burke, S.A., Harms-Constas, C.K. and Aden, P.S. (1994) Return to work/work retention outcomes of a functional
restoration program. A multi-center, prospective study with a comparison group. Spine 19: 1880-1885.
Reason for exclusion: Wrong patient group
24. Campello, M., Nordin, M. and Weiser, S. (1996) Physical exercise and low back pain. Scandinavian Journal of Medicine &
Science in Sports 6: 63-72.
Reason for exclusion: Non-systematic review, letter or opinion piece
25. Carpenter, D.M. and Nelson, B.W. (1999) Low back strengthening for the prevention and treatment of low back pain.
Medicine & Science in Sports & Exercise 31: 18-24.
Reason for exclusion: Non-systematic review, letter or opinion piece
26. Casser, H.R., Riedel, T., Schrembs, C., Ingenhorst, A. and Kuhnau, D. (1999) New therapeutic strategy for chronifying
back pain. The multimodal, interdisciplinary therapeutic program. Orthopade 28: 946-957.
Reason for exclusion: Non-systematic review, letter or opinion piece
27. Cedraschi, C., Robert, J., Perrin, E., Fischer, W., Goerg, D. and Vischer, T.L. (1996) The role of congruence between
patient and therapist in chronic low back pain patients. Journal of Manipulative & Physiological Therapeutics 19: 244-249.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
28. Cheing, G.L. and Hui-Chan, C.W. (1999) Transcutaneous electrical nerve stimulation: nonparallel antinociceptive
effects on chronic clinical pain and acute experimental pain. Archives of Physical Medicine & Rehabilitation 80: 305-312.
Reason for exclusion: Follow-up less than 12 months
29. Cohen, I. and Rainville, J. (2002) Aggressive exercise as treatment for chronic low back pain. Sports Medicine 32: 75-82.
Reason for exclusion: Non-systematic review, letter or opinion piece
30. Cohen, J.E., Goel, V., Frank, J.W., Bombardier, C., Peloso, P. and Guillemin, F. (1994) Group education interventions
for people with low back pain. An overview of the literature. Spine 19: 1214-1222.
Reason for exclusion: Non-systematic review, letter or opinion piece
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31. Constant, F., Guillemin, F., Collin, J.F. and Boulange, M. (1998) Use of spa therapy to improve the quality of life of
chronic low back pain patients. Medical Care 36: 1309-1314.
Reason for exclusion: Follow-up less than 12 months
32. Cooke, C., Menard, M.R., Beach, G.N., Locke, S.R. and Hirsch, G.H. (1992) Serial lumbar dynamometry in low back
pain. Spine 17: 653-662.
Reason for exclusion: Wrong outcomes
33. Cottingham, J.T. and Maitland, J. (1997) A three-paradigm treatment model using soft tissue mobilization and guided
movement-awareness techniques for a patient with chronic low back pain: a case study. Journal of Orthopaedic & Sports
Physical Therapy 26: 155-167.
Reason for exclusion: Follow-up less than 12 months
34. Curtis, L., Mayer, T.G. and Gatchel, R.J. (1994) Physical progress and residual impairment quantification after
functional restoration. Part III: Isokinetic and isoinertial lifting capacity. Spine 19: 401-405.
Reason for exclusion: Follow-up less than 12 months
35. Dean, B.Z., Williams, F.H., King, J.C. and Goddard, M.J. (1994) Pain rehabilitation. 4. Therapeutic options in pain
management. Archives of Physical Medicine & Rehabilitation 75: S21-S30.
Reason for exclusion: Non-systematic review, letter or opinion piece
36. Deutsch, F.E. (1996) Isolated lumbar strengthening in the rehabilitation of chronic low back pain. Journal of Manipulative
& Physiological Therapeutics 19: 124-133.
Reason for exclusion: Non-systematic review, letter or opinion piece
37. Di Fabio, R.P., Mackey, G. and Holte, J.B. (1995) Disability and functional status in patients with low back pain
receiving workers' compensation: a descriptive study with implications for the efficacy of physical therapy Physical
Therapy 75: 180-193.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
38. Dolin, S.J., Bacon, R.A. and Drage, M. (1998) Rehabilitation of chronic low back pain using continuous epidural
analgesia. Disability & Rehabilitation 20: 151-157.
Reason for exclusion: Wrong intervention
39. Donald, S.M. (2000) Rehabilitation of low back pain. Cpd Rheumatology 1: 102-110.
Reason for exclusion: Non-systematic review, letter or opinion piece
40. Donelson, R. and McKenzie, R. (1992) Effects of spinal flexion and extension exercises on low-back pain and spinal
mobility in chronic mechanical low-back pain patients. Spine 17: 1267-1268.
Reason for exclusion: Non-systematic review, letter or opinion piece
41. Durand, M.J. and Loisel, P. (2001) Therapeutic Return to Work: Rehabilitation in the workplace. Work 17: 57-63.
Reason for exclusion: Wrong patient group
42. Edwards, B.C., Zusman, M., Hardcastle, P., Twomey, L., O'Sullivan, P. and McLean, N. (1992) A physical approach to
the rehabilitation of patients disabled by chronic low back pain. Medical Journal of Australia 156: 167-172.
Reason for exclusion: Wrong patient group
43. Elnaggar, I.M., Nordin, M., Sheikhzadeh, A., Parnianpour, M. and Kahanovitz, N. (1991) Effects of spinal flexion and
extension exercises on low-back pain and spinal mobility in chronic mechanical low-back pain patients. Spine 16: 967972.
Reason for exclusion: Follow-up less than 12 months
44. Eriksen, H.R. and Ursin, H. (2000) The pain of Sognsvann walks. Spine 25: 137
Reason for exclusion: Non-systematic review, letter or opinion piece
45. Faas, A. (1996) Exercises: which ones are worth trying, for which patients, and when? Spine 21: 2874-2878.
Reason for exclusion: Non-systematic review, letter or opinion piece
46. Farrell, J.P. and Drye, C.D. (1992) Back school programs. The young patient. Occupational Medicine 7: 55-66.
Reason for exclusion: Non-systematic review, letter or opinion piece

54

Intradiscal electrothermal anuloplasty

47. Feine, J.S. and Lund, J.P. (1997) An assessment of the efficacy of physical therapy and physical modalities for the
control of chronic musculoskeletal pain. Pain 71: 5-23.
Reason for exclusion: Non-systematic review, letter or opinion piece
48. Follick, M.J., Aberger, E.W., Ahern, D.K. and McCartney, J.R. (1984) The chronic low back pain syndrome:
identification and management. Rhode Island Medical Journal (Providence, RI) 67: 219-224.
Reason for exclusion: Non-systematic review, letter or opinion piece
49. Foster, N.E., Thompson, K.A., Baxter, G.D. and Allen, J.M. (1999) Management of nonspecific low back pain by
physiotherapists in Britain and Ireland. A descriptive questionnaire of current clinical practice. Spine 24: 1332-1342.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
50. Fow, N., Sittig, M., Dorris, G., Breisinger, G. and Anthony, K. (1994) An analysis of the relationship of gender and age
to MMPI scores of patients with chronic pain. Journal of Clinical Psychology 50: 537-554.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
51. Frank, A.O. and De, S. (2001) Conservative management of low back pain. International Journal of Clinical Practice 55: 2131.
Reason for exclusion: Non-systematic review, letter or opinion piece
52. Fredrickson, B.E., Trief, P.M. , VanBeveren, P., Yuan, H.A. and Baum, G. (1988) Rehabilitation of the patient with
chronic back pain. A search for outcome predictors. Spine 13: 351-353.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
53. French, S.D., Green, S. and Forbes, A. (2000) Reliability of chiropractic methods commonly used to detect
manipulable lesions in patients with chronic low-back pain. Journal of Manipulative & Physiological Therapeutics 23: 231-238.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
54. Friedrich, M., Gittler, G., Halberstadt, Y., Cermak, T. and Heiller, I. (1998) Combined exercise and motivation
program: effect on the compliance and level of disability of patients with chronic low back pain: a randomized
controlled trial. Archives of Physical Medicine & Rehabilitation 79: 475-487.
Reason for exclusion: Wrong patient group
55. Fritz, J.M., Wainner, R.S. and Hicks, G.E. (2000) The use of nonorganic signs and symptoms as a screening tool for
return-to-work in patients with acute low back pain. Spine 25: 1925-1931.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
56. Frost, H. and Klaber, M. (1992) Physiotherapy management of chronic low back pain. Physiotherapy 78: 751-754.
Reason for exclusion: Non-systematic review, letter or opinion piece
57. Frost, H., Klaber, M., Moser, J.S. and Fairbank, J.C. (1995) Randomised controlled trial for evaluation of fitness
programme for patients with chronic low back pain. BMJ 310: 151-154.
Reason for exclusion: Follow-up less than 12 months
58. Frost, H., Lamb, S.E. and Shackleton, C.H. (2000) A functional restoration programme for chronic low back pain.
Physiotherapy 86: 285-293.
Reason for exclusion: Wrong patient group
59. Gallagher, R.M. and Myers, P. (1996) Referral delay in back pain patients on worker's compensation: Costs and policy
implications. Psychosomatics 37: 270-284.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
60. Garbe, G. (2002) Therapeutic training for myogenic unbalanced lumbago. Zeitschrift fur Physikalische Medizin Balneologie
Med Klimatologie 19: 61-66.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
61. Garcy, P., Mayer, T. and Gatchel, R.J. (1996) Recurrent or new injury outcomes after return to work in chronic
disabling spinal disorders. Tertiary prevention efficacy of functional restoration treatment. Spine 21: 952-959.
Reason for exclusion: Wrong patient group
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62. Gatchel, R.J., Mayer, T.G., Capra, P., Barnett, J. and Diamond, P. (1986) Million Behavioral Health Inventory: its utility
in predicting physical function in patients with low back pain. Archives of Physical Medicine & Rehabilitation 67: 878-882.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
63. Gatchel, R.J., Mayer, T.G., Capra, P., Diamond, P. and Barnett, J. (1986) Quantification of lumbar function. Part 6:
The use of psychological measures in guiding physical functional restoration. Spine 11: 36-42.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
64. Gatchel, R.J., Polatin, P.B., Mayer, T.G. and Garcy, P.D. (1994) Psychopathology and the rehabilitation of patients
with chronic low back pain disability. Archives of Physical Medicine & Rehabilitation 75: 666-670.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
65. Gatchel, R.J., Mayer, T., Dersh, J., Robinson, R. and Polatin, P. (1999) The association of the SF-36 health status
survey with 1-year socioeconomic outcomes in a chronically disabled spinal disorder population. Spine 24: 2162-2170.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
66. George, S.Z. and Delitto, A. (2002) Management of the athlete with low back pain. Clinics in Sports Medicine 21: 105-120.
Reason for exclusion: Non-systematic review, letter or opinion piece
67. Gluck, N.I. (2001) Passive care and active rehabilitation in a patient with failed back surgery syndrome. Journal of
Manipulative & Physiological Therapeutics 19: 41-47.
Reason for exclusion: Wrong intervention
68. Goodsell, M., Lee, M. and Latimer, J. (2000) Short-term effects of lumbar posteroanterior mobilization in individuals
with low-back pain . Journal of Manipulative & Physiological Therapeutics 23: 332-342.
Reason for exclusion: Follow-up less than 12 months
69. Goossens, M.E., Rutten Van Molken, M. P., Kole-Snijders, A.M., Vlaeyen, J.W., Van, B. and Leidl, R. (1998) Health
economic assessment of behavioural rehabilitation in chronic low back pain: a randomised clinical trial. Health
Economics 7: 39-51.
Reason for exclusion: Wrong outcomes
70. Goossens, M.E., Rutten Van Molken, M. P. , Vlaeyen, J.W. and Van, D. (2000) The cost diary: a method to measure
direct and indirect costs in cost-effectiveness research. Journal of Clinical Epidemiology 53: 688-695.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
71. Gottlieb, H.J., Koller, R. and Alperson, B.L. (1982) Low back pain comprehensive rehabilitation program: a follow-up
study. Archives of Physical Medicine & Rehabilitation 63: 458-461.
Reason for exclusion: Wrong patient group
72. Greenberg, S.N. and Bello, R.P. (1996) The work hardening program and subsequent return to work of a client with
low back pain. Journal of Orthopaedic & Sports Physical Therapy 24: 37-45.
Reason for exclusion: Small sample size (less than 20 patients)
73. Greenman, P.E. (1996) Syndromes of the lumbar spine, pelvis, and sacrum. Physical Medicine & Rehabilitation Clinics of
North America 7: 773-785.
Reason for exclusion: Non-systematic review, letter or opinion piece
74. Guzman, J., Esmail, R., Karjalainen, K., Malmivaara, A. , Irvin, E. and Bombardier, C. (1923) Multidisciplinary
rehabilitation for chronic low back pain: systematic review. BMJ 322: 1511-1516.
Reason for exclusion: Wrong patient group
75. Guzman, J., Esmail, R., Karjalainen, K., Malmivaara, A. , Irvin, E. and Bombardier, C. (2002) Multidisciplinary biopsycho-social rehabilitation for chronic low back pain. Cochrane Database of Systematic Reviews. CD000963
Reason for exclusion: Wrong patient group
76. Haazen, I.W.C.J., Vlaeyen, J.W.S., Kole-Snijders, A.M.J., van, E. and Van, E. (1994) Behavioral rehabilitation of
chronic low back pain: Searching for predictors of treatment outcome. Journal of Rehabilitation Sciences 7: 34-43.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
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77. Haider, T.T., Kishino, N.D., Gray, T.P., Tomlin, M.A. and Daubert, H.B. (1998) Functional restoration: Comparison
of surgical and nonsurgical spine patients. Journal of Occupational Rehabilitation 8: 247-253.
Reason for exclusion: Wrong patient group
78. Haigh, R. and Clarke, A.K. (1999) Effectiveness of rehabilitation for spinal pain. Clinical Rehabilitation 13 Suppl 1: 6381.
Reason for exclusion: Non-systematic review, letter or opinion piece
79. Haldeman, S. (1986) Spinal manipulative therapy in sports medicine. Clinics in Sports Medicine 5: 277-293.
Reason for exclusion: Non-systematic review, letter or opinion piece
80. Haldorsen, E.M.H., Wormgoor, M.E.A., Bjorholt, P.G. and Ursin, H. (1998) Predictors for outcome of a functional
restoration program for low back pain patients - A 12-month follow-up study. European Journal of Physical Medicine &
Rehabilitation 8: 103-109.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
81. Handa, N., Yamamoto, H., Tani, T., Kawakami, T. and Takemasa, R. (2000) The effect of trunk muscle exercises in
patients over 40 years of age with chronic low back pain. Journal of Orthopaedic Science 5: 210-216.
Reason for exclusion: Wrong patient group
82. Hansen, F.R., Bendix, T., Skov, P., Jensen, C.V., Kristensen, J.H., Krohn, L. and Schioeler, H. (1993) Intensive,
dynamic back-muscle exercises, conventional physiotherapy, or placebo-control treatment of low-back pain. A
randomized, observer-blind trial. Spine 18: 98-108.
Reason for exclusion: Wrong patient group
83. Hansson, T.H. and Hansson, E.K. (2000) The effects of common medical interventions on pain, back function, and
work resumption in patients with chronic low back pain: A prospective 2-year cohort study in six countries. Spine 25:
3055-3064.
Reason for exclusion: Wrong patient group
84. Hartigan, C., Miller, L. and Liewehr, S.C. (1996) Rehabilitation of acute and subacute low back and neck pain in the
work-injured patient. Orthopedic Clinics of North America 27: 841-860.
Reason for exclusion: Non-systematic review, letter or opinion piece
85. Hartigan, C., Rainville, J., Sobel, J.B. and Hipona, M. (2000) Long-term exercise adherence after intensive rehabilitation
for chronic low back pain. Medicine & Science in Sports & Exercise 32: 551-557.
Reason for exclusion: Wrong outcomes
86. Hauser, R.A. (1999) Punishing the pain. Treating chronic pain with prolotherapy. Rehab Management: the Interdisciplinary
Journal of Rehabilitation. 12: 26-28.
Reason for exclusion: Non-systematic review, letter or opinion piece
87. Hazard, R.G., Fenwick, J.W., Kalisch, S.M., Redmond, J., Reeves, V., Reid, S. and Frymoyer, J.W. (1989) Functional
restoration with behavioral support. A one-year prospective study of patients with chronic low-back pain. Spine 14:
157-161.
Reason for exclusion: Wrong patient group
88. Hazard, R.G., Bendix, A. and Fenwick, J.W. (1991) Disability exaggeration as a predictor of functional restoration
outcomes for patients with chronic low-back pain. Spine 16: 1062-1067.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
89. Hazard, R.G., Haugh, L.D., Green, P.A. and Jones, P.L. (1994) Chronic low back pain: The relationship between
patient satisfaction and pain, impairment, and disability outcomes. Spine 19: 881-887.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
90. Hazard, R.G. (1996) Chronic low back pain and disability: the efficacy of functional restoration. Bulletin of the Hospital
for Joint Diseases 55: 213-216.
Reason for exclusion: Non-systematic review, letter or opinion piece
91. Heinrich, R.L., Cohen, M.J., Naliboff, B.D., Collins, G.A. and Bonebakker, A.D. (1985) Comparing physical and
behavior therapy for chronic low back pain on physical abilities, psychological distress, and patients' perceptions.
Journal of Behavioral Medicine 8: 61-78.
Reason for exclusion: Wrong patient group
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92. Hellsing, A.L., Linton, S.J. and Kalvemark, M. (1994) A prospective study of patients with acute back and neck pain in
Sweden. Physical Therapy 74: 116-124.
Reason for exclusion: Wrong patient group
93. Herbert, R.D., Maher, C.G., Moseley, A.M. and Sherrington, C. (2001) Regular review: Effective physiotherapy. British
Medical Journal 323: 788-790.
Reason for exclusion: Non-systematic review, letter or opinion piece
94. Herzog, W., Conway, P.J.W. and Willcox, B.J. (1991) Effects of different treatment modalities on Gait symmetry and
clinical measures for sacroiliac joint patients. Journal of Manipulative & Physiological Therapeutics 14: 104-109.
Reason for exclusion: Wrong patient group
95. Hildebrandt, J., Pfingsten, M. , Ensink, F.B., Franz, C., Padur, I., Reiche, A., Saur, P., Seeger, D., Steinmetz, U. and
Straub, A. (1994) Treatment of chronic low back pain with an outpatient rehabilitation programme. Preliminary results
of a prospective study. Physikalische Medizin Rehabilitationsmedizin Kurortmedizin 4: 161-168.
Reason for exclusion: Follow-up less than 12 months
96. Hildebrandt, J., Pfingsten, M. , Saur, P. and Jansen, J. (1997) Prediction of success from a multidisciplinary treatment
program for chronic low back pain. Spine 22: 990-1001.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
97. Hildebrandt, J., Pfingsten, M. , Franz, C., Saur, P. and Seeger, D. (2000) Multidisciplinary treatment program for
chronic low back pain, part 1. Overview. Schmerz 10: 200-203.
Reason for exclusion: Wrong patient group
98. Holm, I. (2002) Fusion surgery is slightly better than non-surgical treatment in patients with severe chronic nonspecific low back pain: Commentary. Australian Journal of Physiotherapy 48: 133
Reason for exclusion: Non-systematic review, letter or opinion piece
99. Hsieh, C.Y., Phillips, R.B., Adams, A.H. and Pope, M.H. (1992) First prize: Functional outcomes of low back pain:
Comparison of four treatment groups in a randomized controlled trial. Journal of Manipulative & Physiological Therapeutics
15: 4-9.
Reason for exclusion: Wrong patient group
100. Hupli, M., Hurri, H., Luoto, S., Risteli, L., Vanharanta, H. and Risteli, J. (1997) Low synthesis rate of type I procollagen
is normalized during active back rehabilitation Spine 22: 850-854.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
101. Hupli, M., Heinonen, R. and Vanharanta, H. (1997) Height changes among chronic low back pain patients during
intense physical exercise. Scandinavian Journal of Medicine & Science in Sports 7: 32-37.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
102. Hurri, H. (1989) The Swedish back school in chronic low back pain. Part II. Factors predicting the outcome.
Scandinavian Journal of Rehabilitation Medicine 21: 41-44.
Reason for exclusion: Wrong patient group
103. Hurri, H. (1989) The Swedish back school in chronic low back pain. Part I. Benefits. Scandinavian Journal of Rehabilitation
Medicine 21: 33-40.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
104. Ito, T., Shirado, O., Suzuki, H., Takahashi, M., Kaneda, K. and Strax, T.E. (1996) Lumbar trunk muscle endurance
testing: an inexpensive alternative to a machine for evaluation. Archives of Physical Medicine & Rehabilitation 77: 75-79.
Reason for exclusion: Does not primarily report the results of an intervention (cross-sectional, prognostic, noninterventional)
105. Jay, T.C., Jones, S.L., Coe, N. and Breen, A.C. (1998) A chiropractic service arrangement for musculoskeletal
complaints in industry: A pilot study. Occupational Medicine 48: 389-395.
Reason for exclusion: Wrong patient group
106. Jensen, I.B., Bergstrondie, M. G., Ljungquist, T., Bodin, L. and Nygren, A. (2001) A randomized controlled
component analysis of a behavioral medicine rehabilitation program for chronic spinal pain: Are the effects dependent
on gender? Pain 91: 65-78.
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Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
107. Johannsen, F., Remvig, L., Kryger, P., Beck, P., Warming, S., Lybeck, K., Dreyer, V. and Larsen, L.H. (1995) Exercises
for chronic low back pain: a clinical trial. Journal of Orthopaedic & Sports Physical Therapy 22: 52-59.
Reason for exclusion: Follow-up less than 12 months
108. Johansson, E. and Lindberg, P. (1995) Clinical evaluation of a physiotherapy rehabilitation programme for patients
with chronic low back pain: Three experimental single-case studies with 1-year follow-up. Physiotherapy Theory & Practice
11: 133-150.
Reason for exclusion: Study included less than 20 patients
109. Johansson, E. and Lindberg, P. (1998) Subacute and chronic low back pain. Reliability and validity of a Swedish
version of the Roland and Morris Disability Questionnaire. Scandinavian Journal of Rehabilitation Medicine 30: 139-143.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
110. Jull, G.A. and Richardson, C.A. (2000) Motor control problems in patients with spinal pain: a new direction for
therapeutic exercise. Journal of Manipulative & Physiological Therapeutics 23: 115-117.
Reason for exclusion: Non-systematic review, letter or opinion piece
111. Kalauokalani, D., Cherkin, D.C., Sherman, K.J., Koepsell, T.D. and Deyo, R.A. (2001) Lessons from a trial of
acupuncture and massage for low back pain: Patient expectations and treatment effects Spine 26: 1418-1424.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
112. Kankaanpaa, M., Taimela, S., Airaksinen, O. and Hanninen, O. (1999) The efficacy of active rehabilitation in chronic
low back pain. Effect on pain intensity, self-experienced disability, and lumbar fatigability. Spine 24: 1034-1042.
Reason for exclusion: Wrong patient group
113. Kaufman, J. (1996) Low back pain: Its causes, treatment and medicolegal implications. Trauma 38: 51-96.
Reason for exclusion: Non-systematic review, letter or opinion piece
114. Keel, P.J., Wittig, R., Deutschmann, R., Diethelm, U., Knusel, O., Loschmann, C., Matathia, R., Rudolf, T. and Spring,
H. (1998) Effectiveness of in-patient rehabilitation for sub-chronic and chronic low back pain by an integrative group
treatment program (Swiss Multicentre Study). Scandinavian Journal of Rehabilitation Medicine 30: 211-219.
Reason for exclusion: Wrong patient group
115. Khalil, T.M., Asfour, S.S., Martinez, L.M., Waly, S.M., Rosomoff, R.S. and Rosomoff, H.L. (1992) Stretching in the
rehabilitation of low-back pain patients. Spine 17 311-317.
Reason for exclusion: Wrong patient group
116. Kilvaer, A., Rasmussen, G., Soot, T. and Kalvenes, S. (1997) A comparison between referred and nonreferred patients
in chiropractic practices in Norway. Journal of Manipulative & Physiological Therapeutics 20: 448-453.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
117. Kinney, R.K., Gatchel, R.J. and Mayer, T.G. (1991) The SCL-90R evaluated as an alternative to the MMPI for
psychological screening of chronic low-back pain patients. Spine 16: 940-942.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
118. Kishino, N.D., Polatin, P.B., Brewer, S. and Hoffman, K. (2000) Long-term effectiveness of combined spine surgery
and functional restoration: A prospective study. Journal of Occupational Rehabilitation 10: 235-239.
Reason for exclusion: Wrong patient group
119. Klaber, M., Chase, S.M., Portek, I. and Ennis, J.R. (1986) A controlled, prospective study to evaluate the effectiveness
of a back school in the relief of chronic low back pain. Spine 11: 120-122.
Reason for exclusion: Wrong patient group
120. Klein, R.G. and Eek, B.C. (1990) Low-energy laser treatment and exercise for chronic low back pain: double-blind
controlled trial. Archives of Physical Medicine & Rehabilitation 71: 34-37.
Reason for exclusion: Wrong intervention
121. Koes, B.W., Bouter, L.M., Van, M., Essers, A.H.M., Verstegen, G.J.M.G., Hofhuizen, D.M., Houben, J.P. and
Knipschild, P.G. (1993) A randomized clinical trial of manual therapy and physiotherapy for persistent back and neck
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complaints: Subgroup analysis and relationship between outcome measures. Journal of Manipulative & Physiological
Therapeutics 16: 211-219.
Reason for exclusion: Wrong patient group
122. Koes, B.W., Assendelft, W.J., Vanderheijden, G.J. and Bouter, L.M. (1996) Spinal manipulation for low back pain. An
updated systematic review of randomized clinical trials. Spine 21: 2860-2871.
Reason for exclusion: Wrong patient group
123. Kohles, S., Barnes, D., Gatchel, R.J. and Mayer, T.G. (1990) Improved physical performance outcomes after functional
restoration treatment in patients with chronic low-back pain. Early versus recent training results. Spine 15: 1321-1324.
Reason for exclusion: Non-systematic review, letter or opinion piece
124. Kolip, P., Czujek, J., Greitemann, B., Rosowski, E., Schmidt, B. and Slangen, K. (2001) "Zest for life instead of strain
of illness" - Implementation and evaluation of a programme activating chronic back pain patients in a rehabilitation
clinic. Rehabilitation 40: 267-274.
Reason for exclusion: Follow-up less than 12 months
125. Kriegler, J.S. and Ashenberg, Z.S. (1987) Management of chronic low back pain: A comprehensive approach. Seminars
in Neurology 7: 303-312.
Reason for exclusion: Non-systematic review, letter or opinion piece
126. Kuukkanen, T. and Malkia, E. (1996) Muscular performance after a 3 month progressive physical exercise program and
9 month follow-up in subjects with low back pain. A controlled study. Scandinavian Journal of Medicine & Science in Sports
6: 112-121.
Reason for exclusion: Follow-up less than 12 months
127. Kuukkanen, T. and Malkia, E. (1998) Effects of a three-month active rehabilitation program on psychomotor
performance of lower limbs in subjects with low back pain: a controlled study with a nine-month follow-up. Perceptual
& Motor Skills 87: 739-753.
Reason for exclusion: Wrong outcomes
128. Kuukkanen, T. and Malkia, E. (2000) Effects of a three-month therapeutic exercise programme on flexibility in
subjects with low back pain. Physiotherapy Research International 5: 46-61.
Reason for exclusion: Wrong outcomes
129. LaBan, M.M. and Taylor, R.S. (1992) Manipulation: An objective analysis of the literature. Orthopedic Clinics of North
America 23: 451-459.
Reason for exclusion: Non-systematic review, letter or opinion piece
130. Lanes, T.C., Gauron, E.F., Spratt, K.F., Wernimont, T.J., Found, E.M. and Weinstein, J.N. (1995) Long-term followup of patients with chronic back pain treated in a multidisciplinary rehabilitation program. Spine 20: 448-453.
Reason for exclusion: Retrospective study
131. Laursen, S.O. and Fugl, I.R. (1995) Outcome of treatment of chronic low back pain in inpatients. Effect of individual
physiotherapy including intensive dynamic training in inpatients with chronic low back trouble, evaluated by means of
low back pain rating scale. Danish Medical Bulletin 42: 290-293.
Reason for exclusion: Wrong patient group
132. Leboeuf-Yde, C., Hennius, B., Rudberg, E., Leufvenmark, P. and Thunman, M. (1997) Chiropractic in Sweden: a short
description of patients and treatment. Journal of Manipulative & Physiological Therapeutics 20: 507-510.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
133. Leggett, S., Mooney, V., Matheson, L.N., Nelson, B., Dreisinger, T., Van, Z. and Vie, L. (1999) Restorative exercise for
clinical low back pain. A prospective two-center study with 1-year follow-up. Spine 24: 889-898.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
134. Lehmann, T.R., Russell, D.W., Spratt, K.F., Colby, H., Liu, Y.K., Fairchild, M.L. and Christensen, S. (1986) Efficacy of
electroacupuncture and TENS in the rehabilitation of chronic low back pain patients. Pain 26: 277-290.
Reason for exclusion: Follow-up less than 12 months
135. Li, L.C. and Bombardier, C. (2001) Physical therapy management of low back pain: an exploratory survey of therapist
approaches. Physical Therapy 81: 1018-1028.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
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136. Lichter, R.L., Hewson, J.K., Radke, S.J. and Blum, M. (1984) Treatment of chronic low-back pain. A community-based
comprehensive return-to-work physical rehabilitation program. Clinical Orthopaedics & Related Research 190: 115-123.
Reason for exclusion: Retrospective study
137. Liebenson, C.S. (1992) Pathogenesis of chronic back pain. Journal of Manipulative & Physiological Therapeutics 15: 299-308.
Reason for exclusion: Non-systematic review, letter or opinion piece
138. Lindgren, K.A., Sihvonen, T., Leino, E., Pitkanen, M. and Manninen, H. (1993) Exercise therapy effects on functional
radiographic findings and segmental electromyographic activity in lumbar spine instability. Archives of Physical Medicine &
Rehabilitation 74: 933-939.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
139. Lindstrom, I., Ohlund, C., Eek, C., Wallin, L., Peterson, L.E. and Nachemson, A. (1992) Mobility, strength, and fitness
after a graded activity program for patients with subacute low back pain. A randomized prospective clinical study with
a behavioral therapy approach. Spine 17: 641-652.
Reason for exclusion: Wrong patient group
140. Linton, S.J. (1995) Developing psychologically based secondary prevention programs for low back pain. Orthopaedic
Physical Therapy Clinics of North America 4: 403-413.
Reason for exclusion: Non-systematic review, letter or opinion piece
141. Linton, S.J. and Andersson, T. (2000) Can chronic disability be prevented? A randomized trial of a cognitive-behavior
intervention and two forms of information for patients with spinal pain. Spine 25: 2825-2831.
Reason for exclusion: Wrong patient group
142. Ljungkvist, I. (2000) Short- and long-term effects of a 12-week intensive functional restoration programme in
individuals work-disabled by chronic spinal pain. Scandinavian Journal of Rehabilitation Medicine - Supplementum. 40: 1-14.
Reason for exclusion: Wrong patient group
143. Long, A.L. (1995) The centralization phenomenon. Its usefulness as a predictor or outcome in conservative treatment
of chronic law back pain (a pilot study). Spine 20: 2513-2520.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
144. Lousberg, R., Van, B., Groenman, N.H., Schmidt, A.J., Arntz, A. and Winter, F.A. (1999) Psychometric properties of
the Multidimensional Pain Inventory, Dutch language version (MPI-DLV). Behaviour Research & Therapy 37: 167-182.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
145. Luoto, S., Taimela, S., Hurri, H., Aalto, H., Pyykko, I. and Alaranta, H. (1996) Psychomotor speed and postural control
in chronic low back pain patients: A controlled follow-up study. Spine 21: 2621-2627.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
146. Luoto, S., Aalto, H., Taimela, S., Hurri, H., Pyykko, I. and Alaranta, H. (1998) One-footed and externally disturbed
two-footed postural control in patients with chronic low back pain and healthy control subjects. A controlled study
with follow-up. Spine 23: 2081-2090.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
147. Luoto, S., Taimela, S., Alaranta, H. and Hurri, H. (1998) Psychomotor speed and postural control in chronic low-back
pain patients and healthy controls - Determinants and predictive value for functional restoration outcome. European
Journal of Physical Medicine & Rehabilitation 8: 81-86.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
148. MacDonald, R.S. and Bell, C.M. (1990) An open controlled assessment of osteopathic manipulation in nonspecific
low-back pain. [erratum appears in Spine 1991 Jan;16(1):104.]. Spine 15: 364-370.
Reason for exclusion: Follow-up less than 12 months
149. Mackenzie, W.C. and Chinnery, D.L. (1988) Educational needs of health professionals in the treatment of chronic low
back pain. Australian Journal of Physiotherapy 34: 223-230.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
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150. Magnusson, M.L., Aleksiev, A., Wilder, D.G., Pope, M.H., Spratt, K., Lee, S.H., Goel, V.K. and Weinstein, J.N. (1996)
European Spine Society--the AcroMed Prize for Spinal Research 1995. Unexpected load and asymmetric posture as
etiologic factors in low back pain. European Spine Journal 5: 23-35.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
151. Malkia, E. and Ljunggren, A.E. (1996) Exercise programs for subjects with low back disorders. Scandinavian Journal of
Medicine & Science in Sports 6: 73-81.
Reason for exclusion: Non-systematic review, letter or opinion piece
152. Manniche, C., Hesselsoe, G., Bentzen, L., Christensen, I. and Lundberg, E. (1988) Clinical trial of intensive muscle
training for chronic low back pain. Lancet 2: 1473-1476.
Reason for exclusion: Follow-up less than 12 months
153. Manniche, C., Asmussen, K., Lauritsen, B., Vinterberg, H., Karbo, H., Abildstrup, S., Fischer-Nielsen, K., Krebs, R.
and Ibsen, K. (1993) Intensive dynamic back exercises with or without hyperextension in chronic back pain after
surgery for lumbar disc protrusion. A clinical trial. Spine 18: 560-567.
Reason for exclusion: Wrong patient group
154. Manniche, C. (1995) Assessment and exercise in low back pain. With special reference to the management of pain and
disability following first time lumbar disc surgery. Danish Medical Bulletin 42: 301-313.
Reason for exclusion: Non-systematic review, letter or opinion piece
155. Manniche, C. (1996) Clinical benefit of intensive dynamic exercises for low back pain. Scandinavian Journal of Medicine &
Science in Sports 6: 82-87.
Reason for exclusion: Non-systematic review, letter or opinion piece
156. Mannion, A.F., Junge, A., Taimela, S., Muntener, M., Lorenzo, K. and Dvorak, J. (1915) Active therapy for chronic low
back pain: part 3. Factors influencing self-rated disability and its change following therapy. Spine 26: 920-929.
Reason for exclusion: Non-systematic review, letter or opinion piece
157. Mannion, A.F., Muntener, M., Taimela, S. and Dvorak, J. (1999) A randomized clinical trial of three active therapies for
chronic low back pain. Spine 24: 2435-2448.
Reason for exclusion: Follow-up less than 12 months
158. Mannion, A.F., Muntener, M., Taimela, S. and Dvorak, J. (2001) Comparison of three active therapies for chronic low
back pain: results of a randomized clinical trial with one-year follow-up. Rheumatology 40: 772-778.
Reason for exclusion: Wrong patient group
159. Margo, K. (1994) Diagnosis, treatment and prognosis in patients with low back pain. American Family Physician 49: 171180.
Reason for exclusion: Non-systematic review, letter or opinion piece
160. Marras, W.S., Parnianpour, M., Ferguson, S.A., Kim, J.Y., Crowell, R.R., Bose, S. and Simon, S.R. (1995) The
classification of anatomic- and symptom-based low back disorders using motion measure models. Spine 20: 2531-2546.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
161. Mayer, T., Tabor, J., Bovasso, E. and Gatchel, R.J. (1904) Physical progress and residual impairment quantification
after functional restoration. Part I: Lumbar mobility. Spine 19: 401-405.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
162. Mayer, T., Gatchel, R.J. and Evans, T. (1915) Effect of age on outcomes of tertiary rehabilitation for chronic disabling
spinal disorders. Spine 26: 1378-1384.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
163. Mayer, T. (1992) Overcoming deconditioning in chronic low back disability through functional restoration. Seminars in
Spine Surgery 4: 29-34.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
164. Mayer, T.G., Gatchel, R.J., Kishino, N., Keeley, J., Mayer, H., Capra, P. and Mooney, V. (1986) A prospective shortterm study of chronic low back pain patients utilizing novel objective functional measurement. Pain 25: 53-68.
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Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
165. Mayer, T.G., Gatchel, R.J., Mayer, H., Kishino, N.D., Keeley, J. and Mooney, V. (1987) A prospective two-year study
of functional restoration in industrial low back injury. An objective assessment procedure. [erratum appears in JAMA
1988 Jan 8;259(2):220.]. JAMA 258: 1763-1767.
Reason for exclusion: Wrong patient group
166. Mayer, T.G., Barnes, D., Nichols, G., Kishino, N.D., Coval, K., Piel, B., Hoshino, D. and Gatchel, R.J. (1988)
Progressive isoinertial lifting evaluation. II. A comparison with isokinetic lifting in a disabled chronic low-back pain
industrial population. Spine 13: 998-1002.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
167. Mayer, T.G., Polatin, P.B. and Gatchel, R.J. (1998) Functional restoration and other rehabilitation approaches to
chronic musculoskeletal pain disability syndromes. Critical Reviews in Physical & Rehabilitation Medicine 10: 9-221.
Reason for exclusion: Non-systematic review, letter or opinion piece
168. Mayer, T.G. (1999) Rehabilitation: What do we do with the chronic patient? Neurologic Clinics 17: 131-147.
Reason for exclusion: Non-systematic review, letter or opinion piece
169. Mayer, T.G., Robinson, R., Pegues, P., Kohles, S. and Gatchel, R.J. (2000) Lumbar segmental rigidity: Can its
identification with facet injections and stretching exercises be useful? Archives of Physical Medicine & Rehabilitation 81:
1143-1150.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
170. McCracken, L.M. and Gross, R.T. (1998) The role of pain-related anxiety reduction in the outcome of multidisciplinary
treatment for chronic low back pain: Preliminary results. Journal of Occupational Rehabilitation 8: 179-189.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
171. McMorland, G. and Suter, E. (2000) Chiropractic management of mechanical neck and low-back pain: a retrospective,
outcome-based analysis. Journal of Manipulative & Physiological Therapeutics 23: 307-311.
Reason for exclusion: Retrospective study
172. Mein, E.A. (1996) Low back pain and manual medicine: A look at the literature. Physical Medicine & Rehabilitation Clinics
of North America 7: 715-729.
Reason for exclusion: Non-systematic review, letter or opinion piece
173. Mellin, G. (1985) Physical therapy for chronic low back pain: correlations between spinal mobility and treatment
outcome. Scandinavian Journal of Rehabilitation Medicine. 17: 163-166.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
174. Mellin, G., Harkapaa, K., Vanharanta, H., Hupli, M., Heinonen, R. and Jarvikoski, A. (1993) Outcome of a multimodal
treatment including intensive physical training of patients with chronic low back pain. Spine 18: 825-829.
Reason for exclusion: Wrong patient group
175. Middaugh, S.J. and Kee, W.G. (1987) Advances in electromyographic monitoring and biofeedback in the treatment of
chronic cervical and low back pain. Advances in Clinical Rehabilitation 1: 137-172.
Keywords: exclude/Non-systematic review, letter or opinion piece
176. Nelson, B.W., O'Reilly, E., Miller, M., Hogan, M., Wegner, J.A. and Kelly, C. (1995) The clinical effects of intensive,
specific exercise on chronic low back pain: a controlled study of 895 consecutive patients with 1-year follow-up.
Orthopedics 18: 971-981.
Reason for exclusion: Wrong patient group
177. Newton-John, T.R.O., Spence, S.H. and Schotte, D. (1995) Cognitive-behavioural therapy versus EMG biofeedback in
the treatment of chronic low back pain. Behaviour Research & Therapy 33: 691-697.
Reason for exclusion: Follow-up less than 12 months
178. Nicholas, M.K., Wilson, P.H. and Goyen, J. (1991) Operant-behavioural and cognitive-behavioural treatment for
chronic low back pain. Behaviour Research & Therapy 29: 225-238.
Reason for exclusion: Wrong intervention
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179. Nordin, M., Campello, M. and Weiser, S. (1996) Exercises for the patient with low back pain: When and how. Bulletin Hospital for Joint Diseases 55: 142-146.
Reason for exclusion: Non-systematic review, letter or opinion piece
180. Nordin, M. and Campello, M. (1999) Physical therapy: exercises and the modalities: when, what, and Why?. Neurologic
Clinics 17: 75-89.
Reason for exclusion: Non-systematic review, letter or opinion piece
181. Nyiendo, J. (1991) Disabling low back Oregon workers' compensation claims. Part II: Time loss. Journal of Manipulative
& Physiological Therapeutics 14: 231-239.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
182. Nyiendo, J., Haas, M., Goldberg, B. and Sexton, G. (2001) Patient characteristics and physicians' practice activities for
patients with chronic low back pain: A practice-based study of primary care and chiropractic physicians. Journal of
Manipulative & Physiological Therapeutics 24: 92-100.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
183. O'Farrell, V., Tate, N. and Aitken, C. (1993) Attitudes and prognosis in chronic low back pain. Journal of Psychosomatic
Research 37: 415-422.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
184. O'Sullivan, P., Twomey, L., Allison, B., Sinclair, J., Miller, K. and Knox, J. (1997) Altered patterns of abdominal muscle
activation in patients with chronic low back pain. Australian Journal of Physiotherapy 43: 91-98.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
185. Oesch, P., Kool, J., Wunderlin, B. and Knusel, O. (1997) Rehabilitation of patients with chronic back pain:
Assessment, results and predictive factors - A prospective study with 3 months follow-up. Physikalische Medizin
Rehabilitationsmedizin Kurortmedizin 7: 224-230.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
186. Oland, G. and Tveiten, G. (1991) A trial of modern rehabilitation for chronic low-back pain and disability. Vocational
outcome and effect of pain modulation. Spine 16: 457-459.
Reason for exclusion: Wrong patient group
187. Osterbauer, P.J., De, B., Widmaier, R., Petermann, E. and Fuhr, A.W. (1993) Treatment and biomechanical assessment
of patients with chronic sacroiliac joint syndrome. Journal of Manipulative & Physiological Therapeutics 16: 82-90.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
188. Owen-Salters, E., Gatchel, R.J., Polatin, P.B. and Mayer, T.G. (1996) Changes in psychopathology following functional
restoration of chronic low back pain patients: A prospective study. Journal of Occupational Rehabilitation 6: 215-224.
Keywords: exclude/Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
189. Peat, G.M. and Sweet, C.A. (1997) Does previous physical therapy contribute to self-reported disability in chronic low
back pain? Journal of Back & Musculoskeletal Rehabilitation 9: 29-33.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
190. Perret, C., Poiraudeau, S., Fermanian, J., Colau, M.M., Benhamou, M.A. and Revel, M. (2001) Validity, reliability, and
responsiveness of the fingertip-to-floor test. Archives of Physical Medicine & Rehabilitation 82: 1566-1570.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
191. Pfingsten, M., Hildebrandt, J. , Saur, P., Franz, C. and Seeger, D. (1997) Multidisciplinary treatment program on
chronic low back pain, part 4. Prognosis of treatment outcome and final conclusions. Schmerz 11: 30-41.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
192. Pfingsten, M. (2001) Functional restoration - It depends on an adequate mixture of treatment. Schmerz 15: 492-498.
Reason for exclusion: Non-systematic review, letter or opinion piece
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193. Philadelphia, P. (2001) Philadelphia Panel evidence-based clinical practice guidelines on selected rehabilitation
interventions for low back pain. Physical Therapy 81: 1641-1674.
Reason for exclusion: Non-systematic review, letter or opinion piece
194. Poiraudeau, S., Duvallet, A., Dos, S. and Revel, M. (1999) Evaluation of a functional restoration program for severely
handicapped chronic low back pain patients: A 1-year follow-up study. Annales de Readaptation et de Medecine Physique 42:
33-41.
Reason for exclusion: Wrong patient group
195. Poiraudeau, S. and Revel, M. (2000) Rehabilitation therapy in chronic low back pain. Joint, Bone, Spine: Revue du
Rhumatisme 67: 582-587.
Reason for exclusion: Non-systematic review, letter or opinion piece
196. Polatin, P.B., Gatchel, R.J., Barnes, D., Mayer, H., Arens, C. and Mayer, T.G. (1989) A psychosociomedical prediction
model of response to treatment by chronically disabled workers with low-back pain. Spine 14: 956-961.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
197. Polatin, P.B., Kinney, R.K., Gatchel, R.J., Lillo, E. and Mayer, T.G. (1993) Psychiatric illness and chronic low-back
pain: The mind and the spine - Which goes first? Spine 18: 66-71.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
198. Polatin, P.B. and Mayer, T.G. (1996) Occupational disorders and the management of chronic pain. Orthopedic Clinics of
North America 27: 881-890.
Reason for exclusion: Non-systematic review, letter or opinion piece
199. Polatin, P.B., Cox, B., Gatchel, R.J. and Mayer, T.G. (1997) A prospective study of Waddell signs in patients with
chronic low back pain. When they may not be predictive. Spine 22: 1618-1621.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
200. Rainville, J., Ahern, D.K., Phalen, L., Childs, L.A. and Sutherland, R. (1992) The association of pain with physical
activities in chronic low back pain. Spine 17: 1060-1064.
Reason for exclusion: Wrong patient group
201. Rainville, J., Bagnall, D. and Phalen, L. (1995) Health care providers' attitudes and beliefs about functional impairments
and chronic back pain. Clinical Journal of Pain 11: 287-295.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
202. Rainville, J., Sobel, J., Hartigan, C., Monlux, G. and Bean, J. (1997) Decreasing disability in chronic back pain through
aggressive spine rehabilitation. Journal of Rehabilitation Research & Development 34: 383-393.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
203. Rainville, J., Sobel, J.B., Hartigan, C. and Wright, A. (1997) The effect of compensation involvement on the reporting
of pain and disability by patients referred for rehabilitation of chronic low back pain. Spine 22: 2016-2024.
Reason for exclusion: Non-systematic review, letter or opinion piece
204. Rainville, J., Carlson, N., Polatin, P., Gatchel, R.J. and Indahl, A. (2000) Exploration of physicians' recommendations
for activities in chronic low back pain. Spine 25: 2210-2220.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
205. Reilly, K., Lovejoy, B., Williams, R. and Roth, H. (1989) Differences between a supervised and independent strength
and conditioning program with chronic low back syndromes. Journal of Occupational Medicine 31: 547-550.
Reason for exclusion: Wrong outcomes
206. Ricke, S.A., Chara, P.J.J. and Johnson, M.M. (1995) Work hardening: evidence for success of a program. Psychological
Reports 77: 1077-1078.
Reason for exclusion: Follow-up less than 12 months
207. Risch, S.V., Norvell, N.K., Pollock, M.L., Risch, E.D., Langer, H., Fulton, M., Graves, J.E. and Leggett, S.H. (1993)
Lumbar strengthening in chronic low back pain patients. Physiologic and psychological benefits. Spine 18: 232-238.
Reason for exclusion: Follow-up less than 12 months
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208. Rissanen, A., Kalimo, H. and Alaranta, H. (1995) Effect of intensive training on the isokinetic strength and structure of
lumbar muscles in patients with chronic low back pain. Spine 20: 333-340.
Reason for exclusion: Wrong outcomes
209. Rose, M.J., Reilly, J.P., Pennie, B., Bowen-Jones, K., Stanley, I.M. and Slade, P.D. (1997) Chronic low back pain
rehabilitation programs: a study of the optimum duration of treatment and a comparison of group and individual
therapy. Spine 22: 2246-51discussion.
Reason for exclusion: Follow-up less than 12 months
210. Rosomoff, R.S. (1992) Back school programs. The pain patient. Occupational Medicine 7: 93-103.
Reason for exclusion: Non-systematic review, letter or opinion piece
211. Rossa, B. (1998) A pilot study on therapy for patients with chronic backache. Zeitschrift fur Allgemeinmedizin 74: 11071115.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
212. Ruoff, G.E. (1999) Strategies to control chronic musculokeletal pain: Part 1, work-up and nondrug therapy. Consultant
39: 2561-2571.
Reason for exclusion: Non-systematic review, letter or opinion piece
213. Saal, J.A. and Saal, J.S. (2000) Intradiscal electrothermal treatment for chronic discogenic low back pain: a prospective
outcome study with minimum 1-year follow-up. Spine 25: 2622-2627.
Reason for exclusion: Wrong intervention
214. Saur, P., Hildebrandt, J., Pfingsten, M., Seeger, D., Steinmetz, U., Straub, A., Hahn, J., Kasi, B., Heinemann, R. and
Koch, D. (1996) Multidisciplinary treatment program for chronic low back pain, part 2. Somatic aspects. Schmerz 10:
237-253.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
215. Scheer, S.J., Radack, K.L. and O'Brien, D.R.J. (1996) Randomized controlled trials in industrial low back pain relating
to return to work. Part 2. Discogenic low back pain. Archives of Physical Medicine & Rehabilitation 77: 1189-1197.
Reason for exclusion: Non-systematic review, letter or opinion piece
216. Scheer, S.J., Watanabe, T.K. and Radack, K.L. (1997) Randomized controlled trials in industrial low back pain. Part 3.
Subacute/chronic pain interventions. Archives of Physical Medicine & Rehabilitation 78: 414-423.
Reason for exclusion: Non-systematic review, letter or opinion piece
217. Scudds, R.J. (1997) Musculoskeletal pain and physical disability in senior citizens. Physiotherapy Theory & Practice 13: 3951.
Reason for exclusion: Non-systematic review, letter or opinion piece
218. Seeger, D. (2001) Physiotherapy in low back pain - Indications and limits. Schmerz 15: 461-467.
Reason for exclusion: Non-systematic review, letter or opinion piece
219. Seferlis, T., Ne´meth, G. and Carlsson, A.M. (2000) Prediction of functional disability, recurrences, and chronicity after
1 year in 180 patients who required sick leave for acute low-back pain. Journal of Spinal Disorders 13: 470-477.
Reason for exclusion: Wrong patient group
220. Kaser, L., Mannion, A.F., Rhyner, A., Weber, E., Dvorak, J. and Muntener, M. (2001) Active therapy for chronic low
back pain. Part 2. Effects on paraspinal muscle cross-sectional area, fiber type size, and distribution. Spine 26: 909-919.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
221. Shea, D.D., Ohnmeiss, D.D., Stith, W.J., Guyer, R.D., Rashbaum, R.F., Hochschuler, S.H. and Regan, J.J. (1991) The
effect of sensory deprivation in the reduction of pain in patients with chronic low-back pain. Spine 16: 560-561.
Reason for exclusion: Follow-up less than 12 months
222. Shirley, F.R., O'Connor, P., Robinson, M.E. and MacMillan, M. (1994) Comparison of lumbar range of motion using
three measurement devices in patients with chronic low back pain. Spine 19: 779-783.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
223. Sikorski, J.M. (1985) A rationalized approach to physiotherapy for low-back pain. Spine 10: 571-579.
Reason for exclusion: Wrong patient group
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224. Singh, V. (2000) Intradiscal electrothermal therapy: A preliminary report. Pain Physician 3: 367-373.
Reason for exclusion: Wrong intervention
225. Sjogren, T., Long, N., Storay, I. and Smith, J. (1997) Group hydrotherapy versus group land-based treatment for
chronic low back pain. Physiotherapy Research International 2: 212-222.
Reason for exclusion: Wrong patient group
226. Smith, D., McMurray, N. and Disler, P. (2002) Early intervention for acute back injury: Can we finally develop an
evidence-based approach? Clinical Rehabilitation Vol 16, 1-11.
Reason for exclusion: Non-systematic review, letter or opinion piece
227. So, A. (2001) Appropriate conservative treatment for low back pain. Schweizerische Rundschau fur Medizin Praxis 90: 18741877.
Reason for exclusion: Non-systematic review, letter or opinion piece
228. Sobel, J.B., Sollenberger, P., Robinson, R., Polatin, P.B. and Gatchel, R.J. (2000) Cervical nonorganic signs: A new
clinical tool to assess abnormal illness behavior in neck pain patients: A pilot study. Archives of Physical Medicine &
Rehabilitation 81: 170-175.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
229. Spratt, K.F., Weinstein, J.N., Lehmann, T.R., Woody, J. and Sayre, H. (1993) Efficacy of flexion and extension
treatments incorporating braces for low-back pain patients with retrodisplacement, spondylolisthesis, or normal sagittal
translation. Spine 18: 1839-1849.
Reason for exclusion: Wrong patient group
230. Staal, J.B., Hlobil, H., van, T., Koke, A.J., Smid, T. and Van, M. (2002) Return-to-work interventions for low back pain:
a descriptive review of contents and concepts of working mechanisms. Sports Medicine 32: 251-267.
Reason for exclusion: Non-systematic review, letter or opinion piece
231. Stanford, M.E. (2002) Effectiveness of specific lumbar stabilization exercises: A single case study. Journal of Manual &
Manipulative Therapy 10: 40-46.
Reason for exclusion: Follow-up less than 12 months
232. Strong, J. (1998) Incorporating cognitive-behavioral therapy with occupational therapy: A comparative study with
patients with low back pain. Journal of Occupational Rehabilitation 8: 61-71.
Reason for exclusion: Follow-up less than 12 months
233. Taimela, S. and Harkapaa, K. (1996) Strength, mobility, their changes, and pain reduction in active functional
restoration for chronic low back disorders. Journal of Spinal Disorders 9: 306-312.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
234. Taimela, S., Diederich, C., Hubsch, M. and Heinricy, M. (2000) The role of physical exercise and inactivity in pain
recurrence and absenteeism from work after active outpatient rehabilitation for recurrent or chronic low back pain: a
follow-up study. Spine 25: 1809-1816.
Reason for exclusion: Retrospective study
235. Talo, S., Rytokoski, U., Hamalainen, A. and Kallio, V. (1996) The biopsychosocial disease consequence model in
rehabilitation: model development in the Finnish 'work hardening' programme for chronic pain. International Journal of
Rehabilitation Research 19: 93-109.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
236. Teasell, R.W. and White, K. (1994) Clinical approaches to low back pain. Part 2. Management, sequelae, and disability
and compensation. Canadian Family Physician 40: 490-495.
Reason for exclusion: Non-systematic review, letter or opinion piece
237. Teasell, R.W. and Harth, M. (1996) Functional restoration. Returning patients with chronic low back pain to work-revolution or fad? Spine 21: 844-847.
Reason for exclusion: Non-systematic review, letter or opinion piece
238. Thomas, L.K., Hislop, H.J. and Waters, R.L. (1980) Physiological work performance in chronic low back disability:
effects of a progressive activity program. Physical Therapy 60: 407-411.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
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239. Timm, K.E. (1994) A randomized-control study of active and passive treatments for chronic low back pain following
L5 laminectomy. Journal of Orthopaedic & Sports Physical Therapy 20: 276-286.
Reason for exclusion: Wrong patient group
240. Tollison, C.D., Kriegel, M.L. and Downie, G.R. (1985) Chronic low back pain: results of treatment at the Pain Therapy
Center. Southern Medical Journal 78: 1291-1295.
Reason for exclusion: Wrong patient group
241. Tollison, C.D., Kriegel, M.L. and Satterthwaite, J.R. (1989) Comprehensive treatment of acute and chronic low back
pain: a clinical outcome comparison. Orthopaedic Review 18: 59-64.
Reason for exclusion: Follow-up less than 12 months
242. Torstensen, T.A., Ljungggren, A.E., Meen, H.D., Odland, E., Mowinckel, P. and Geijerstam, S. (1998) Efficiency and
costs of medical exercise therapy, conventional physiotherapy, and self-exercise in patients with chronic low back pain:
A pragmatic, randomized, single-blinded, controlled trial with 1-year follow- up. Spine 23: 2616-2624.
Reason for exclusion: Wrong patient group
243. Triano, J.J., McGregor, M., Hondras, M.A. and Brennan, P.C. (1995) Manipulative therapy versus education programs
in chronic low back pain. Spine 20: 948-955.
Reason for exclusion: Wrong patient group
244. Trief, P.M., Carnrike, C.L.J. and Drudge, O. (1995) Chronic pain and depression: is social support relevant? Psychological
Reports 76; 227-236.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
245. Tritilanunt, T. and Wajanavisit, W. (2001) The efficacy of an aerobic exercise and health education program for
treatment of chronic low back pain. Journal of the Medical Association of Thailand 84 Suppl 2; S528-S533.
Reason for exclusion: Follow-up less than 12 months
246. Trocsanyi, M., Lorenzen, W. and Muller, W. (1998) The effect of manual therapy in acute low back pain (LBP).
Manuelle Medizin 36; 233-240.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
247. Tugwell, P. (2001) Philadelphia panel evidence-based clinical practice guidelines on selected rehabilitation interventions
for low back pain. Physical Therapy 81; 1641-1674.
Reason for exclusion: Non-systematic review, letter or opinion piece
248. Twomey, L. and Taylor, J. (1995) Spine update: Exercise and spinal manipulation in the treatment of low back pain.
Spine 25: 219-221.
Reason for exclusion: Non-systematic review, letter or opinion piece
249. Ulreich, A. and Kullich, W. (1999) Results of a multidisciplinary rehabilitation programme in chronic low back pain.
Wiener Medizinische Wochenschrift 149: 564-566.
Reason for exclusion: Wrong patient group
250. Underwood, M.R. and Morgan, J. (1998) The use of a back class teaching extension exercises in the treatment of acute
low back pain in primary care. Family Practice 15: 9-15.
Reason for exclusion: Wrong patient group
251. van der Velde, G., and Mierau, D. (2000) The effect of exercise on percentile rank aerobic capacity, pain, and self-rated
disability in patients with chronic low-back pain: a retrospective chart review. Archives of Physical Medicine & Rehabilitation
81: 1457-1463.
Reason for exclusion: Retrospective study
252. van der Velde, G., T., Koes, B.W., Metsemakers, J.F.M. and Bouter, L.M. (1998) Chronic low back pain in primary
care: A prospective study on the management and course. Family Practice 15: 126-132.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
253. van der Velde, G., T., Ostelo, R., Vlaeyen, J.W., Linton, S.J., Morley, S.J. and Assendelft, W.J. (2000) Behavioral
treatment for chronic low back pain: a systematic review within the framework of the Cochrane Back Review Group
Spine 25: 2688-2699.
Reason for exclusion: Wrong patient group
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254. Vanvelcenaher, J., Voisin, P., Struk, P., Divay, E., Goethals, M., Aernoudts, E., Heloir, L., Raevel, D., O'Miel, G. and
Vanhee, J.L. (1994) Functional restoration of low back pain: A new therapeutic approach: Issue data. Assessment, part
one. Annales de Readaptation et de Medecine Physique 37: 317-321.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
255. Vera-Garcia, F.J., Grenier, S.G. and McGill, S.M. (2000) Abdominal muscle response during curl-ups on both stable
and labile surfaces. Physical Therapy 80: 564-569.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
256. Vlaeyen, J.W., Haazen, I.W., Schuerman, J.A., Kole-Snijders, A.M. and van, E. (1995) Behavioural rehabilitation of
chronic low back pain: comparison of an operant treatment, an operant-cognitive treatment and an operantrespondent treatment. British Journal of Clinical Psychology 34: 95-118.
Reason for exclusion: Wrong patient group
257. Vlaeyen, J.W., de, J., Geilen, M., Heuts, P.H. and van, B. (2001) Graded exposure in vivo in the treatment of painrelated fear: a replicated single-case experimental design in four patients with chronic low back pain. Behaviour Research
& Therapy 39: 151-166.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
258. Vlaeyen, J.W.S., Smeet, R.J.E.M., Mulder, H.P.M., Pelt, R.A.G.B. and Bakker-Boerrigter, A.H.J. (1993) The secondary
prevention of chronic low back pain: A behavior-oriented approach. Nederlands Tijdschrift voor Geneeskunde 137: 15441549.
Reason for exclusion: Non-systematic review, letter or opinion piece
259. Vlaeyen, J.W.S. and Crombez, G. (1999) Fear of movement/(re)injury, avoidance and pain disability in chronic low
back pain patients. Manual Therapy 4: 187-195.
Reason for exclusion: Non-systematic review, letter or opinion piece
260. Vlaeyen, J.W.S., de, J., Geilen, M., Heuts, P.H.T.G. and van, B. (2001) Graded exposure in vivo in the treatment of
pain-related fear: A replicated single-case experimental design in four patients with chronic low back pain. Behaviour
Research & Therapy 39: 151-166.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
261. Wehrenberg, W.B. and Costello, M. (1993) Clinical evaluation of the BackMate lower lumbar rehabilitation system:
Results of a preliminary study. Journal of Orthopaedic & Sports Physical Therapy 17: 185-190.
Reason for exclusion: Follow-up less than 12 months
262. Weinhardt, C., Heller, K.D. and Weh, L. (2001) Non-operative treatment of chronic low back pain: Specific back
muscular strength training versus improvement of physical fitness. Zeitschrift fur Orthopadie und Ihre Grenzgebiete 139: 490495.
Reason for exclusion: Wrong patient group
263. Werneke, M.W., Harris, D.E. and Lichter, R.L. (1993) Clinical effectiveness of behavioral signs for screening chronic
low-back pain patients in a work-oriented physical rehabilitation program. Spine 18: 2412-2418.
Reason for exclusion: Does not primarily report the results of an intervention (eg, cross-sectional, prognostic, noninterventional)
264. West, D.T., Mathews, R.S., Miller, M.R. and Kent, G.M. (1999) Effective management of spinal pain in one hundred
seventy-seven patients evaluated for manipulation under anesthesia. Journal of Manipulative & Physiological Therapeutics 22:
299-308.
Reason for exclusion: Wrong patient group
265. Williams, M. (1995) Fitness programme for chronic low back pain. Details of the exercises are not given. BMJ 310:
1332
Reason for exclusion: Non-systematic review, letter or opinion piece
266. Woods, C.S., Kishino, N.D., Haider, T.T. and Kay, P.K. (2000) Effects of subacute versus chronic status of low back
pain patients' response to a functional restoration program. Journal of Occupational Rehabilitation 10: 229-233.
Reason for exclusion: Wrong patient group
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Spinal fusion excluded citations
1.

Alexandrakis, G. and Lam, B.L. (1999) Bilateral posterior ischemic optic neuropathy after spinal surgery. American
Journal of Ophthalmology 127: 354-355.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)

2.

Anract, P. (2000) [Indications and limitations of surgery of common low back pain]. Revue du Praticien 50: 1793-1796.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece

3.

Axelsson, P., Johnsson, R., Stromqvist, B., Arvidsson, M. and Herrlin, K. (1994) Posterolateral lumbar fusion.
Outcome of 71 consecutive operations after 4 (2-7) years. Acta Orthopaedica Scandinavica 65: 309-314.
Reason for exclusion: Wrong patient group

4.

Bao, Q.B., McCullen, G.M., Higham, P.A., Dumbleton, J.H. and Yuan, H.A. (1996) The artificial disc: Theory, design
and materials. Biomaterials 17: 1157-1167.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece

5.

Barnes, B., Rodts, G.E., McLaughlin, M.R. and Haid, R.W.J. (2001) Threaded cortical bone dowels for lumbar
interbody fusion: over 1-year mean follow-up in 28 patients. Journal of Neurosurgery 95: 1-4.
Reason for exclusion: Retrospective study

6.

Beckers, L. and Bekaert, J. (1991) The role of lordosis. Acta Orthopaedica Belgica 57 Suppl 1: 198-202.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece

7.

Bednar, D.A. and Raducan, V. (1996) External spinal skeletal fixation in the management of back pain. Clinical
Orthopaedics & Related Research 322: 131-139.
Reason for exclusion: Wrong intervention

8.

Benningfield, R.C. (1997) Conservative treatment and back-strengthening exercises to prevent recurrent surgery: A
case report. Journal of Sports Chiropractic & Rehabilitation 11: 52-56.
Reason for exclusion: Wrong intervention

9.

Bentkover, J.D., Sheshinski, R.H., Hedley-Whyte, J., Warfield, C.A. and Mosteller, F. (1992) Lower back pain.
Laminectomies, spinal fusions, demographics, and socioeconomics. International Journal of Technology Assessment in Health
Care 8: 309-317.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece

10. Boden, S.D. (1998) Outcome assessment after spinal fusion: why and how? Orthopedic Clinics of North America 29: 717728.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
11. Bohnen, I.M., Schaafsma, J. and Tonino, A.J. (1997) Results and complications after posterior lumbar spondylodesis
with the "Variable Screw Placement Spinal Fixation System". Acta Orthopaedica Belgica 63: 67-73.
Reason for exclusion: Wrong patient group
12. Borenstein, D.G. (2001) Epidemiology, etiology, diagnostic evaluation, and treatment of low back pain. Current Opinion
in Rheumatology 13: 128-134.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
13. Bougie, J.D., Franco, D. and Segil, C.M. (2001) An unusual cause for lumbar radiculopathy: A synovial facet joint cyst
of the right L5 joint. Journal of Manipulative & Physiological Therapeutics 19: 48-51.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
14. Bradford, D.S. (1994) Surgical treatment of low back pain in spine instability. Chirurgia Degli Organi di Movimento 79: 6368.
Reason for exclusion: Wrong patient group
15. Burke, J.G., Watson, R.W.G., McCormack, D., Dowling, F.E., Walsh, M.G. and Fitzpatrick, J.M. (1906) Intervertebral
discs which cause low back pain secrete high levels of proinflammatory mediators. Journal of Bone & Joint Surgery - British
Volume 84: 6-201.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
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16. Burke, S.A., Harms-Constas, C.K. and Aden, P.S. (1994) Return to work/work retention outcomes of a functional
restoration program. A multi-center, prospective study with a comparison group. Spine 19: 1880-1885.
Reason for exclusion: Wrong intervention
17. Buttermann, G.R., Heithoff, K.B., Ogilvie, J.W., Transfeldt, E.E. and Cohen, M. (1997) Vertebral body MRI related to
lumbar fusion results. European Spine Journal 6: 115-120.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
18. Buttermann, G.R., Garvey, T.A. , Hunt, A.F., Transfeldt, E.E., Bradford, D.S., Boachie-Adjei, O. and Ogilvie, J.W.
(1998) Lumbar fusion results related to diagnosis. Spine 23: 116-127.
Reason for exclusion: Retrospective study
19. Capellades, J., Pellise, F., Rovira, A., Grive, E., Pedraza, S. and Villanueva, C. (2000) Magnetic resonance anatomic
study of iliocava junction and left iliac vein positions related to L5-S1 disc. Spine 25: 1695-1700.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
20. Caputo, L.A. and Cusimano, M.D. (1997) Schwannoma of the cauda equina. Journal of Manipulative & Physiological
Therapeutics 20: 124-129.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
21. Cauchoix, J. and David, T. (1985) [Lumbar arthrodesis: results after more than 10 years]. Revue de Chirurgie Orthopedique
et Reparatrice de l Appareil Moteur 71: 263-268.
Reason for exclusion: Retrospective study
22. Chhabra, M.S., Hussein, A.A. and Eisenstein, S.M. (1994) Should fusion accompany lumbar diskectomy? A mediumterm answer. Clinical Orthopaedics & Related Research 301: 177-180.
Reason for exclusion: Wrong patient group
23. Chitnavis, B., Barbagallo, G., Selway, R., Dardis, R., Hussain, A. and Gullan, R. (2001) Posterior lumbar interbody
fusion for revision disc surgery: review of 50 cases in which carbon fiber cages were implanted. Journal of Neurosurgery
95: 190-195.
Reason for exclusion: Wrong patient group
24. Christensen, F.B., Laursen, M. , Gelineck, J., Eiskjaer, S.P., Thomsen, K. and Bunger, C.E. (2001) Interobserver and
intraobserver agreement of radiograph interpretation with and without pedicle screw implants: the need for a detailed
classification system in posterolateral spinal fusion. Spine 26: 538-43.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
25. Ciol, M.A., Deyo, R.A., Kreuter, W. and Bigos, S.J. (1994) Characteristics in Medicare beneficiaries associated with
reoperation after lumbar spine surgery. Spine 15: 1329-1334.
Reason for exclusion: Retrospective study
26. Colloca, C.J., Keller, T.S., Gunzburg, R., Vandeputte, K. and Fuhr, A.W. (2000) Neurophysiologic response to
intraoperative lumbosacral spinal manipulation. Journal of Manipulative & Physiological Therapeutics 23: 447-457.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
27. Cooke, P.M. and Lutz, G.E. (2000) Internal disc disruption and axial back pain in the athlete. Physical Medicine &
Rehabilitation Clinics of North America 11: 837-865.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
28. Csecsei, G., Klekner, A. and Sikula, J. (1997) Posterior lumbar interbody fusion (PLIF) using the bony elements of the
dorsal spinal segment. Acta Chirurgica Hungarica. 36, 54-56.
Reason for exclusion: Wrong patient group
29. Davis, I.S. and Bailey, R.W. (1976) Spondylolisthesis: indications for lumbar nerve root decompression and operative
technique. Clinical Orthopaedics & Related Research 11: 129-134.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
30. Dawson, E. and Bernbeck, J. (1998) The surgical treatment of low back pain. Physical Medicine & Rehabilitation Clinics of
North America 9: 489-495.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
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31. Derby, R., Howard, M.W., Grant, J.M., Lettice, J.J., Van, P. and Ryan, D.P. (1999) The ability of pressure-controlled
discography to predict surgical and nonsurgical outcomes. Spine 24: 364-71 [discussion].
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
32. Dove, J. (1991) Low back pain surgery, the use of the Hartshill system. Acta Orthopaedica Belgica 57 Suppl 1: 259-261.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
33. Dudler, J., Stucki, R.F. and Gerster, J.C. (2000) Aseptic psoas pyomyositis and erosive discitis in a case of calcium
pyrophosphate crystal deposition disease. Rheumatology 39: 1290-1292.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
34. Dunkerley, G.E. (1971) The results of surgery for low back and leg pain due to presumptive prolapsed intervertebral
disc. Postgraduate Medical Journal 47: 120-128.
Reason for exclusion: Wrong patient group
35. Elzayat, S.G. and Elzayat, I.M. (1995) Failed back surgery: A prospective study . Journal of Neurological & Orthopaedic
Medicine & Surgery 16: 165-166.
Reason for exclusion: Wrong patient group
36. Epstein, J.M. and Adler, R. (2000) Laser-assisted percutaneous endoscopic neurolysis. Pain Physician 3: 43-45.
Reason for exclusion: Wrong patient group
37. Erdmann, W., Pernak, J. and Grosveld, W.M.J.H. (1995) Results of radiofrequency sympathectomy in postlaminectomy pain syndrome in the Netherlands. Pain Clinic 8: 127-131.
Reason for exclusion: Wrong intervention
38. Esses, S.I., Botsford, D.J. and Kostuik, J.P. (1989) The role of external spinal skeletal fixation in the assessment of lowback disorders. Spine 14: 594-601.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
39. Fallon, M.T. and O'Neill, W.M. (1993) Spinal surgery in the treatment of metastatic back pain: three case reports.
Palliative Medicine 7: 235-238.
Reason for exclusion: Wrong patient group
40. Faraj, A.A., Webb, J.K. and Lemberger, R.J. (1996) Urinary bladder dysfunction following anterior lumbosacral spine
fusion: case report and review of the literature. European Spine Journal 5: 121-124.
Reason for exclusion: Retrospective study
41. Fischgrund, J.S. and Montgomery, D.M. (1993) Diagnosis and treatment of discogenic low back pain. [Review] [51
refs]. Orthopaedic Review 22: 311-318.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
42. Freemont, A.J., Peacock, T.E., Goupille, P., Hoyland, J.A. , O'Brien, J. and Jayson, M.I.V. (1997) Nerve ingrowth into
diseased intervertebral disc in chronic back pain. Lancet 350: 178-181.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
43. Fritzell, P., Hagg, O., Wessberg, P., Nordwall, A. and The, S. (2001) Chronic low back pain and fusion: a comparison
of three surgical techniques: a prospective multicenter randomized study from the Swedish lumbar spine study group.
Spine 27: 1131-1141.
Reason for exclusion: Wrong patient group
44. Fritzell, P., Hagg, O., Wessberg, P., Nordwall, A. and Swedish, L. (2001) 2001 Volvo Award Winner in Clinical Studies:
Lumbar fusion versus nonsurgical treatment for chronic low back pain: a multicenter randomized controlled trial from
the Swedish Lumbar Spine Study Group. Spine 26: 2521-2532.
Reason for exclusion: Wrong patient group
45. Fritzell, P., Hagg,O., Wessberg,P., and Nordwall, A. (2002) Chronic low back pain and fusion: A comparison of three
surgical techniques: A prospective multicenter randomized study from the Swedish Lumbar Spine Study Group. Spine

27: 1131-1141.

Reason for exclusion: Wrong patient group

72

Intradiscal electrothermal anuloplasty

46. Gallinaro, P., Indemini, E., Tabasso, G. and Abbate, M. (1994) Spinal fusion in degenerative disc disease. Chirurgia Degli
Organi di Movimento 79: 101-105.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
47. Gates, G.F. and McDonald, R.J. (1999) Bone SPECT of the back after lumbar surgery. Clinical Nuclear Medicine 24: 395403.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
48. Geerdes, B.P., Geukers, C.W. and van Erp, W. F. (2001) Laparoscopic spinal fusion of L4-L5 and L5-S1. Surgical
Endoscopy 15: 1308-1312.
Reason for exclusion: Retrospective study
49. Gertzbein, S.D., Hollopeter, M. and Hall, S.D. (1998) Analysis of circumferential lumbar fusion outcome in the
treatment of degenerative disc disease of the lumbar spine. Journal of Spinal Disorders 11: 472-478.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
50. Hagg, O., Fritzell, P., Nordwall, A., and Andre´en, O. (2002) Characteristics of patients with chronic low back pain
selected for surgery: A comparison with the general population reported from the Swedish Lumbar Spine Study. Spine
27: 1223-1231.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
51. Ghista, D.N., Subbaraj, S., Mazumdar, J. and Rezaian, S.M. (1998) Prevention through postural energization of spinal
structures; treatment through percutaneous discectomy. IEEE Engineering in Medicine & Biology Magazine 17: 36-41.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
52. Gill, K. and Blumenthal, S.L. (1992) Functional results after anterior lumbar fusion at L5-S1 in patients with normal
and abnormal MRI scans. Spine 17: 940-942.
Reason for exclusion: Retrospective study
53. Gill, K. and O'Brien, J.P. (1993) Observations of resorption of the posterior lateral bone graft in combined anterior
and posterior lumbar fusion. Spine 18: 1885-1889.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
54. Goldner, J.L., McCollum, D.E. and Urbaniak, J.R. (1968) Anterior intervertebral discectomy and arthrodesis for
treatment of low back pain with or without radiculopathy. Clinical Neurosurgery 15: 352-383.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
55. Goldner, J.L., Urbaniak, J.R. and McCollum, D.E. (1971) Anterior disc excision and interbody spinal fusion for
chronic low back pain. Orthopedic Clinics of North America 2: 543-568.
Reason for exclusion: Wrong patient group
56. Goutallier, D., Vigroux, J.P. and Sterkers, Y. (1988) [Long-term results of interbody anterior arthrodesis in the
treatment of common low back pain. Importance of preoperative discography findings]. Revue de Chirurgie Orthopedique
et Reparatrice de l Appareil Moteur 74: 23-34.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
57. Goutallier, D., Vigroux, J.P. and Sterkers, Y. (1990) [Results of intersomatic arthrodeses in essential lumbalgia].
[French]. Revue du Rhumatisme et des Maladies Osteo-Articulaires 57: 91-97.
Reason for exclusion: Wrong patient group
58. Grevitt, M.P., Gardner, A.D., Spilsbury, J., Shackleford, I.M., Baskerville, R., Pursell, L.M., Hassaan, A. and
Mulholland, R.C. (1995) The Graf stabilisation system: early results in 50 patients. European Spine Journal 4: 169-175.
Reason for exclusion: Wrong patient group
59. Guigui, P., Lambert, P., Lassale, B. and Deburge, A. (1997) [Long-term outcome at adjacent levels of lumbar
arthrodesis]. [French]. Revue de Chirurgie Orthopedique et Reparatrice de l Appareil Moteur 83: 685-696.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
60. Hacker, R.J. (1997) Comparison of interbody fusion approaches for disabling low back pain. Spine. 22, 660-665.
Reason for exclusion: Retrospective study
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61. Hambly, M.F., Wiltse, L.L., Raghavan, N., Schneiderman, G. and Koenig, C. (1998) The transition zone above a
lumbosacral fusion. Spine 15: 1785-1792.
Reason for exclusion: Retrospective study
62. Hanley, E.N.J. (1996) Indications for fusion in the lumbar spine. Bulletin - Hospital for Joint Diseases 55: 154-157.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
63. Hanley, J. (1995) The indications for lumbar spinal fusion with and without instrumentation. Spine 20: 143S-153S.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
64. Haselkorn, J.K., Turner, J.A., Diehr, P.K., Ciol, M.A. and Deyo, R.A. (1994) Meta-analysis: A useful tool for the spine
researcher. Spine 19: 2076S-2082S.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
65. Hawker, G. (1997) Update on the epidemiology of the rheumatic diseases. Current Opinion in Rheumatology 9: 90-94.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
66. Heini, P.F., Krahenbuhl, L., Schwarzenbach, O. and Lottenbach, M. (1998) Laparoscopic assisted spine surgery .
Digestive Surgery 15: 185-186.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
67. Hughes, S.P., Dohler, J.R., Tan, K.M., Watson, H.J. and Scott, J.H. (1987) Lateral mass fusion for lower back pain.
Archives of Orthopaedic & Traumatic Surgery 106: 381-384.
Reason for exclusion: Wrong patient group
68. Iguchi, T., Kurihara, A., Nakayama, J., Sato, K., Kurosaka, M. and Yamasaki, K. (2000) Minimum 10-year outcome of
decompressive laminectomy for degenerative lumbar spinal stenosis. Spine 25: 1754-1759.
Reason for exclusion: Wrong patient group
69. Ishihara, H., Osada, R., Kanamori, M., Kawaguchi, Y., Ohmori, K., Kimura, T., Matsui, H. and Tsuji, H. (2001)
Minimum 10-year follow-up study of anterior lumbar interbody fusion for isthmic spondylolisthesis. Journal of Spinal
Disorders 14: 91-99.
Reason for exclusion: Wrong patient group
70. Ito, S., Muro, T., Urasaki, T. and Ozaki, S. (1999) Re-evaluation of discograms not classified into usual classifications.
Journal of Spinal Disorders 12: 151-156.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
71. Jeanneret, B., Frey, D. and Scharen, S. (1998) [Chronic back pain]. Schweizerische Medizinische Wochenschrift Journal Suisse de
Medecine 128: 706-718.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
72. Jonsson, B. and Stromqvist, B. (1993) Repeat decompression of lumbar nerve roots. A prospective two-year
evaluation. Journal of Bone & Joint Surgery - British 75: 894-897.
Reason for exclusion: Wrong patient group
73. Katkhouda, N., Campos, G.M.R., Mavor, E., Mason, R.J., Hume, M. and Ting, A. (1999) Is laparoscopic approach to
lumbar spine fusion worthwhile? American Journal of Surgery 178: 458-461.
Reason for exclusion: Wrong patient group
74. Kaul, S., Meena, A.K., Sundaram, C., Reddy, J.M., Naik, R.T.S. and Murthy, J.M.K. (2000) Spinal extradural abscess
following local steroid injection. Neurology India 48: 181-183.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
75. Khodadadeh, S. and Eisenstein, S.M. (1993) Gait analysis of patients with low back pain before and after surgery. Spine
18: 1451-1455.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
76. Knight, M.T., Ellison, D.R., Goswami, A. and Hillier, V.F. (2001) Review of safety in endoscopic laser foraminoplasty
for the management of back pain. Journal of Clinical Laser Medicine & Surgery 19: 147-157.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
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77. Knox, B.D. and Chapman, T.M. (1993) Anterior lumbar interbody fusion for discogram concordant pain. Journal of
Spinal Disorders 6: 242-244.
Reason for exclusion: Retrospective study
78. Kolarik, J., Nadvornik, P., Dvorak, M. and Andres, M. (1988) Crossed transvertebral puncture to block spinal ganglion
in treatment of pain. Zentralblatt fur Neurochirurgie 49: 185-188.
Reason for exclusion: Wrong intervention
79. Kotilainen, E. (1998) Long-term outcome of patients suffering from clinical instability after microsurgical treatment of
lumbar disc herniation. Acta Neurochirurgica 140: 120-125.
Reason for exclusion: Wrong intervention
80. Kozak, J.A. and O'Brien, J.P. (1990) Simultaneous combined anterior and posterior fusion. An independent analysis of
a treatment for the disabled low-back pain patient. Spine 15: 322-328.
Reason for exclusion: Wrong patient group
81. Kuslich, S.D., Ulstrom, C.L., Griffith, S.L., Ahern, J.W. and Dowdle, J.D. (1998) The Bagby and Kuslich method of
lumbar interbody fusion. History, techniques, and 2-year follow-up results of a United States prospective, multicenter
trial. Spine 23: 1267-78.
Reason for exclusion: Wrong patient group
82. Kuslich, S.D. (1999) Surgical treatment of chronic mechanical discogenic low back pain: The Bagby and Kuslich
method. Long term results and lessons learned. Rivista di Neuroradiologia 12: 65-74.
Reason for exclusion: Wrong patient group
83. Larson, J.P. (1995) Lumbar intervertebral disc herniation: Physical therapy as conservative treatment and postoperative
care. Trauma 37: 37-56.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
84. Laus, M., Alfonso, C., Tigani, D., Pignatti, G., Ferrari, D. and Giunti, A. (1994) Failed back syndrome: a study on 95
patients submitted to reintervention after lumbar nerve root decompression for the treatment of spondylotic lesions.
Chirurgia Degli Organi di Movimento 79: 119-126.
Reason for exclusion: Wrong patient group
85. Leavitt, F., Garron, D.C., Whisler, W.W. and D'Angelo, C.M. (1980) A comparison of patients treated by chymopapain
and laminectomy for low back pain using a multidimensional pain scale. Clinical Orthopaedics & Related Research 146: 136143.
Reason for exclusion: Wrong patient group
86. Lee, C.K., Vessa, P. and Lee, J.K. (1995) Chronic disabling low back pain syndrome caused by internal disc
derangements. The results of disc excision and posterior lumbar interbody fusion. Spine 20: 356-361.
Reason for exclusion: Retrospective study
87. Liljenqvist, U., O'Brien, J.P. , Renton, P. and Halm, H. (1998) [Lumbosacral fusion using a femoro-cortical allograft
ring]. Zeitschrift fur Orthopadie und Ihre Grenzgebiete 136: 358-363.
Reason for exclusion: Retrospective study
88. Liljenqvist, U., O'Brien, J.P. and Renton, P. (1998) Simultaneous combined anterior and posterior lumbar fusion with
femoral cortical allograft. European Spine Journal 7: 125-131.
Reason for exclusion: Retrospective study
89. Little, D.G., MacDonald, D. and Katz, J.N. (1919) The use of the percentage change in Oswestry disability index score
as an outcome measure in lumbar spinal surgery. Spine 19: 2139-2143
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
90. Little, F.M. (1993) Renewed considerations in the diagnosis and treatment of degenerative zygapophyseal (facet) joint,
primary discogenic, and intrinsic nerve root pain syndromes of the lower back and extremities. Neurosurgery Quarterly 3:
1-39.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
91. Ma, Y., Guo, L. and Cai, X. (1925) [Posterior interbody fusion or posterolateral fusion for discogenic low back pain].
[Chinese]. Chung-Hua i Hsueh Tsa Chih [Chinese Medical Journal] 81: 1253-1255.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
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92. Macdessi, S.J., Leong, A.K. and Bentivoglio, J.E. (2001) Pedicle fracture after instrumented posterolateral lumbar
fusion: a case report. Spine 26: 580-582.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
93. MacMillan, M., Fessler, R.G., Gillespy, M. and Montgomery, W.J. (1996) Percutaneous lumbosacral fixation and
fusion: Anatomic study and two-year experience with a new method. Neurosurgery Clinics of North America 7: 99-106.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
94. Madan, S. and Boeree, N.R. (2001) Containment and stabilization of bone graft in anterior lumbar interbody fusion:
the role of the Hartshill Horseshoe cage. Journal of Spinal Disorders 14: 104-108.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
95. Magnaes, B. (1999) [Surgical treatment of low back pain]. Tidsskrift for Den Norske Laegeforening 119: 1773-1777.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
96. Magnusson, M.L., Pope, M.H., Wilder, D.G., Szpalski, M. and Spratt, K. (1999) Is there a rational basis for postsurgical lifting restrictions? 1. Current understanding. European Spine Journal 8: 170-178.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
97. Magora, A., Bigos, S.J., Magora, F. and Stolov, W.C. (1994) Analysis of patients suffering from lumbar surgical failure
and clinical deterioration. Pain Clinic 7: 185-192.
Reason for exclusion: Retrospective study
98. Mahvi, D.M. and Zdeblick, T.A. (1996) A prospective study of laparoscopic spinal fusion. Technique and operative
complications. Annals of Surgery 224: 85-90.
Reason for exclusion: Follow-up less than 12 months
99. Mandelli, C., Bernucci, C., Mortini, P., Tartara, F., Scomazzoni, F. and Giovanelli, M. (2001) Chondrosarcoma of the
thoracic spine: total en bloc sagittal resection. A case report. Journal of Neurosurgical Sciences 45: 114-119.
Reason for exclusion: Wrong patient group
100. Mann, D.C., Keene, J.S. and Drummond, D.S. (1991) Unusual causes of back pain in athletes. Journal of Spinal Disorders
4: 337-343.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
101. Marks, R.A. (2000) Spine fusion for discogenic low back pain: outcomes in patients treated with or without pulsed
electromagnetic field stimulation. Advances in Therapy 17: 57-67.
Reason for exclusion: Retrospective study
102. Markwalder, T.M., Dubach, R. and Braun, M. (1995) Soft system stabilization of the lumbar spine as an alternative
surgical modality to lumbar arthrodesis in the facet syndrome. Preliminary results. Acta Neurochirurgica 134: 1-4.
Reason for exclusion: Wrong patient group
103. Markwalder, T., Dubach, R. and Braun, M. (1995) Soft system stabilization of the lumbar spine as an alternative
surgical modality to lumbar arthrodesis in the facet syndrome. Preliminary results. Acta Neurochirurgica 134: 1-4.
Reason for exclusion: Wrong patient group
104. Michelsen, C., Jackson, R., Lowe, T., Farcy, J.P. and Deinlein, D. (1998) A multi-center prospective study of the CD
Spinal System in patients with degenerative disc disease. Journal of Spinal Disorders 11: 465-470.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
105. Mochida, J., Nishimura, K., Nomura, T., Toh, E. and Chiba, M. (1996) The importance of preserving disc structure in
surgical approaches to lumbar disc herniation. Spine 21: 1556-1563.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
106. Moon, M.S. (1997) The outcome of posterolateral fusion in highly selected patients with discogenic low back pain.
[letter; comment.]. Spine. 22, 1419-1420.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
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107. Mooney, V. (1979) Surgery and postsurgical management of the patient with low back pain. Physical Therapy 59: 10001006.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
108. Morizane, A., Hanakita, J., Suwa, H., Ohshita, N., Gotoh, K. and Matsuoka, T. (1999) Dorsally sequestrated thoracic
disc herniation--case report. Neurologia Medico-Chirurgica 39: 769-772.
Reason for exclusion: Retrospective study
109. Nachemson, A., Zdeblick, T.A. and O'Brien, J.P. (1996) Lumbar disc disease with discogenic pain. What surgical
treatment is most effective? Spine 21: 1835-1838.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
110. Nachemson, A.L. (1985) Advances in low-back pain. Clinical Orthopaedics & Related Research 200: 266-278.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
111. Nakano, N. and Tomita, T. (1980) Results of surgical treatment of low back pain: a comparative study of the anterior
and posterior approach. International Orthopaedics 4: 101-106.
Reason for exclusion: Retrospective study
112. Nilasena, D.S., Vaughn, R.J., Mori, M. and Lyon, J.L. (1995) Surgical trends in the treatment of diseases of the lumbar
spine in Utah's Medicare population, 1984 to 1990. Medical Care 33: 585-597.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
113. Nogueira, M.C., Brunko, E., Vandesteen, A., De Rood, M., R. and Zegers, D. (1989) Differential effects of isoflurane
on SEP recorded over parietal and frontal scalp. Neurology 39: 1210-1215.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
114. Norotte, G., Aimard, P., Champey, J.C. and Panel, N. (1996) [Transperitoneal laparoscopic approach to the L5-S1 disk.
Value of computed x-ray tomography]. Revue de Chirurgie Orthopedique et Reparatrice de l Appareil Moteur 82: 615-619.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
115. O'Brien, J.P. (1983) The role of fusion for chronic low back pain. Orthopedic Clinics of North America 14: 639-647.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
116. O'Connor, M., Brighouse, D. and Glynn, C.J. (1990) Unusual complications of the treatment of chronic spinal
arachnoiditis. Clinical Journal of Pain 6: 240-242.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
117. Olinger, A., Hildebrandt, U., Pistorius, G., Lindemann, W. and Menger, M.D. (1996) [Laparoscopic 2-level fusion of
the lumbar spine with Bagby and Kuslich implants]. Chirurg 67: 348-350.
Reason for exclusion: Follow-up less than 12 months
118. Parker, L.M., Murrell, S.E., Boden, S.D. and Horton, W.C. (1996) The outcome of posterolateral fusion in highly
selected patients with discogenic low back pain. Spine 21: 1909-16 [discussion].
Reason for exclusion: Wrong patient group
119. Pavlov, P.W., Spruit, M., Havinga, M., Anderson, P.G., van, L. and Jacobs, W.C. (2000) Anterior lumbar interbody
fusion with threaded fusion cages and autologous bone grafts. European Spine Journal 9: 224-229.
Reason for exclusion: Sample size of less than 20 patients
120. Pihlajamaki, H., Myllynen, P. and Bostman, O. (1996) Return to work after posterolateral fusion with transpedicular
instrumentation for spondylarthrosis of the lumbosacral spine. Annales Chirurgiae et Gynaecologiae 85: 63-66.
Reason for exclusion: Retrospective study
121. Pihlajamiki, H., Bostman, O., Ruuskanen, M., Myllynen, P., Kinnunen, J. and Karaharju, E. (1996) Posterolateral
lumbosacral fusion with transpedicular fixation. 63 consecutive cases followed for 4 (2-6) years. Acta Orthopaedica
Scandinavica 67: 63-68.
Reason for exclusion: Wrong patient group
122. Pope, M.H., Magnusson, M.L., Wilder, D.G., Goel, V.K. and Spratt, K. (1999) Is there a rational basis for post-surgical
lifting restrictions? 2. Possible scientific approach. European Spine Journal 8: 179-186.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
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123. Raugstad, T.S., Harbo, K., Oogberg, A. and Skeie, S. (1982) Anterior interbody fusion of the lumbar spine. Acta
Orthopaedica Scandinavica 53: 561-565.
Reason for exclusion: Wrong patient group
124. Ray, C.D. (1982) New techniques for decompression of lumbar spinal stenosis. Neurosurgery 10: 587-592.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
125. Ray, C.D. (1997) Threaded titanium cages for lumbar interbody fusions. Spine 22: 667-79 [discussion].
Reason for exclusion: Wrong patient group
126. Ray, C.D. (1997) Threaded fusion cages for lumbar interbody fusions: An economic comparison with 360 [degree]
fusions. Spine 22: 681-685.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
127. Ross, J.S. (1999) MR imaging of the postoperative lumbar spine. Magnetic Resonance Imaging Clinics of North America 7:
513-524.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
128. Saal, J.A. and Saal, J.S. (2002) Intradiscal electrothermal therapy for the treatment of chronic discogenic low back pain.
Clinics in Sports Medicine 21: 167-187.
Reason for exclusion: Wrong intervention
129. Santavirta, N., Bjorvell, H., Konttinen, Y.T., Solovieva, S., Poussa, M. and Santavirta, S. (1996) Sense of coherence and
outcome of anterior low-back fusion. A 5- to 13-year follow-up of 85 patients. Archives of Orthopaedic & Trauma Surgery
115: 280-285.
Reason for exclusion: Wrong patient group
130. Santavirta, S., Tallroth, K., Ylinen, P. and Suoranta, H. (1993) Surgical treatment of Bertolotti's syndrome. Follow-up
of 16 patients. Archives of Orthopaedic & Trauma Surgery 112: 82-87.
Reason for exclusion: Wrong patient group
131. Sarwat, A.M., O'Brien, J.P., Renton, P. and Sutcliffe, J.C. (2001) The use of allograft (and avoidance of autograft) in
anterior lumbar interbody fusion: a critical analysis. European Spine Journal 10: 237-241.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
132. Schechter, N.A., France, M.P. and Lee, C.K. (1991) Painful internal disc derangements of the lumbosacral spine:
discographic diagnosis and treatment by posterior lumbar interbody fusion. Orthopedics 14: 447-451.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
133. Scrimshaw, S.V. and Maher, C.G. (2001) Randomized controlled trial of neural mobilization after spinal surgery Spine
26: 2647-2652.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
134. Sehgal, N. and Fortin, J.D. (2000) Internal disc disruption and low back pain. Pain Physician 3: 143-157.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
135. Seitsalo, S., Schlenzka, D., Poussa, M. and Osterman, K. (1997) Disc degeneration in young patients with isthmic
spondylolisthesis treated operatively or conservatively: a long-term follow-up . European Spine Journal 6: 393-397.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
136. Selecki, B.R. (1978) Stenotic conditions of the lumbar spinal canal: changes in surgical techniques in the management
of low back disability. Australian & New Zealand Journal of Surgery 48: 523-528.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
137. Shipton, E.A. (1989) Low back pain and the post-laminectomy pain syndrome. South African Medical Journal 76: 20-23.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
138. Soini, J., Slatis, P., Kannisto, M. and Sandelin, J. (1993) External transpedicular fixation test of the lumbar spine
correlates with the outcome of subsequent lumbar fusion. Clinical Orthopaedics & Related Research 293: 89-96.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
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139. Sorensen, J., Aaro, S., Bengtsson, M., Kalman, S., Reigo, T. and Tropp, H. (1996) Can a pharmacological pain analysis
in patients with chronic low back pain predict the outcome of lumbar fusion? Preliminary report. European Spine Journal
5: 326-331.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
140. Sorensen, J. and Bengtsson, M. (1997) Intravenous phentolamine test - An aid in the evaluation of patients with
persistent pain after low-back surgery? Acta Anaesthesiologica Scandinavica 41: 581-585.
Reason for exclusion: Wrong intervention
141. Steib, J.P., Bogorin, I., Brax, M. and Lang, G. (2000) [Results of lumbar and lumbosacral fusion: clinical and
radiological correlations in 113 cases reviewed at 3.8 years]. Revue de Chirurgie Orthopedique et Reparatrice de l Appareil
Moteur 86: 127-135.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
142. Stender, W., Meissner, H.J. and Thomas, W. (1990) Ventral interbody spondylodesis using a new plug-shaped implant.
Neurosurgical Review 13: 25-34.
Reason for exclusion: Wrong patient group
143. Suseki, K., Takahashi, Y., Takahashi, K., Chiba, T., Yamagata, M. and Moriya, H. (1998) Sensory nerve fibres from
lumbar intervertebral discs pass through rami communicantes. A possible pathway for discogenic low back pain. Journal
of Bone & Joint Surgery - British 80: 737-742.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
144. Sypert, G.W. (1986) Low back pain disorders: lumbar fusion? Clinical Neurosurgery 33: 457-483.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
145. Taylor, V.M., Deyo, R.A., Cherkin, D.C. and Kreuter, W. (1994) Low back pain hospitalization. Recent United States
trends and regional variations. Spine 19: 1207-12 [discussion].
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
146. Taylor, V.M., Deyo, R.A., Ciol, M. and Kreuter, W. (1996) Surgical treatment of patients with back problems covered
by workers compensation versus those with other sources of payment. Spine 21: 2255-2259.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
147. Thomasen, E. (1985) Intercorporal lumbar spondylodesis. 312 patients followed for 2-20 years. Acta Orthopaedica
Scandinavica 56: 287-293.
Reason for exclusion: Wrong patient group
148. Tripathy, L.N., Forster, D.M.C. and Timperley, W.R. (2000) Ganglioneuroblastoma of the cauda equina. British Journal
of Neurosurgery 14: 264-266.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
149. Truumees, E., Sidhu, K. and Fischgrund, J.S. (1999) Indications for fusion in lumbar disc disease. Seminars in Spine
Surgery 11: 147-162.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
150. Vaccaro, A.R., Ring, D., Scuderi, G., Cohen, D.S. and Garfin, S.R. (1997) Predictors of outcome in patients with
chronic back pain and low-grade spondylolisthesis Spine 22: 2030-4
Reason for exclusion: Wrong patient group
151. Vader, J.P., Porchet, F., Larequi-Lauber, T., Dubois, R.W. and Burnand, B. (2000) Appropriateness of surgery for
sciatica: Reliability of guidelines from expert panels. Spine 25: 1831-1836.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
152. Vamvanij, V., Fredrickson, B.E., Thorpe, J.M., Stadnick, M.E. and Yuan, H.A. (1998) Surgical treatment of internal
disc disruption: an outcome study of four fusion techniques. Journal of Spinal Disorders 11: 375-382.
Reason for exclusion: Wrong patient group
153. van der Schaaf, D. B., van Limbeck, J., and Pavlov, P.W. (1999) Temporary external transpedicular fixation of the
lumbosacral spine. Spine 24: 481-4.
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Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
154. van Mourik, J. B., van Ooy, A., van der Linden, A. J. (1991) [Alleviation of pain through posterolateral spondylodesis
in patients with prolonged severe backache]. Nederlands Tijdschrift voor Geneeskunde 135: 1497-1500.
Reason for exclusion: Retrospective study
155. Watling, C.J., Payne, R., Allen, R.R. and Hassenbusch, S. (1996) Commissural myelotomy for intractable cancer pain:
Report of two cases. Clinical Journal of Pain 12: 151-156.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
156. Wetzel, F.T., LaRocca, S.H., Lowery, G.L. and Aprill, C.N. (1994) The treatment of lumbar spinal pain syndromes
diagnosed by discography: Lumbar arthrodesis Spine 19: 792-800.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
157. Wetzel, F.T. and LaRocca, H. (1991) The failed posterior lumbar interbody fusion. Spine 16: 839-845.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
158. Wetzel, F.T., McCracken, L., Robbins, R.A., Lahey, D.M., Carnegie, M. and Phillips, F.M. (2001) Temporal stability of
the Minnesota Multiphasic Personality Inventory (MMPI) in patients undergoing lumbar fusion: a poor predictor of
surgical outcome. American Journal of Orthopedics (Chatham, NJ. 30: 469-474.
Reason for exclusion: Retrospective study
159. Wisneski, R.J. and Rothman, R.H. (1985) The Pennsylvania Plan II: an algorithm for the management of lumbar
degenerative disc disease. Instructional Course Lectures 34: 17-36.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
160. Wisneski, R.J. and Dunn, R.N. (1994) The role of fusion in lumbar disc disease. Seminars in Spine Surgery 6: 262-268.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
161. Witzmann, A. (2000) [Acupuncture and other forms of treatment for patients with chronic back pain]. Wiener
Medizinische Wochenschrift 150: 286-294.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
162. Wong, H.K., Goh, J.C. and Goh, P.S. (2001) Paired cylindrical interbody cage fit and facetectomy in posterior lumbar
interbody fusion in an Asian population. Spine 26: 572-577.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
163. Yi-Kai, L., Xueyan, A. and Fu-Gen, W. (2000) Silver needle therapy for intractable low-back pain at tender point after
removal of nucleus pulposus. Journal of Manipulative & Physiological Therapeutics 23: 320-323.
Reason for exclusion: Wrong intervention
164. Yong-Hing, K. (1994) Pathophysiology and rationale for treatment in lumbar spondylosis and instability. Chirurgia Degli
Organi di Movimento 79: 3-10.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
165. Zanasi, R., Fioretta, G., Romano, P., Rotolo, F. and Zanasi, L. (1990) Long-term results of intersomatic lumbar fusion
with a posterior approach. Chirurgia Degli Organi di Movimento 75: 33-40.
Reason for exclusion: Wrong patient group
166. Zatman, P. and Hourihan, M.D. (2002) Contrast enhancement of cerebrospinal fluid on delayed MRI in a patient with
an epidural abscess and renal failure. British Journal of Radiology 75: 474-477.
Reason for exclusion: Does not report the results of the intervention (eg, cross-sectional, prognostic, noninterventional)
167. Zdeblick, T.A. (1995) The treatment of degenerative lumbar disorders: A critical review of the literature. Spine 20:
126S-137S.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
168. Zdeblick, T.A. (1998) Laparoscopic spinal fusion. Orthopedic Clinics of North America 29: 635-645.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
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169. Zwerling, C. and Ryan, J. (1991) Risk and severity of non-back occupational injuries after lumbar laminectomy for
degenerative disc disease. American Journal of Industrial Medicine 19: 531-538.
Reason for exclusion: Non-systematic review, editorial, letter or opinion piece
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Abbreviations
CT

Computerised tomography

IASP

International Association for the Study of Pain

ICER

Incremental cost-effectiveness ratio

IDD

Internal disc disruption

ITT

Intention-to-treat

MRI

Magnetic resonance imaging

MSAC

Medical Services Advisory Committee

NHMRC

National Health and Medical Research Council

TGA

Therapeutic Goods Administration

VAS

Visual analogue scale
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