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Lumbar Fusion: Draft Evidence Report Comment & Response Page i 

Response to Public Comments 
 

The Institute for Clinical and Economic Review (ICER) is an independent vendor contracted to 
produce evidence assessment reports for the Washington HTA program.  For transparency, all 
comments received during the public comment period are included in this response document.  
Comments related to program decisions, process, or other matters not pertaining specifically to 
the draft key questions, project scope, or evidence assessment are acknowledged through 
inclusion only. 
 
This document responds to comments from the following parties: 
 
Draft Report 
 

 Gracie Farias, Senior Manager Reimbursement, Medtronic 

 Gary Franklin, MD, MPH, Chief Medical Officer, WA Department Labor and Industries 

 H. Hunt Batjer, MD, President, American Association of Neurological Surgeons; Nathan 
R. Sheldon, MD, PhD, President, Congress of Neurological Surgeons; Praveen 
Mummaneni, Chairman, AANS/CNS Joint Section on Disorders of the of Spine and 
Peripheral Nerves; Farrokh Farrokhi, MD, President, Washington State Association of 
Neurological Surgeons 
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Gracie Farias, Senior Manager Reimbursement, Medtronic 

1 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 

While the report title implies that its topic 
relates to lumbar fusion, the report’s purpose 
is rather to assess the clinical evidence 
associated with treatment options for 
individuals afflicted with low back pain and 
degenerative disc disease who have no 
radicular pain, no spondylolisthesis greater 
than Grade 1, no spinal stenosis, and who have 
not experienced acute trauma or have systemic 
disease. 
 
This patient population, individuals with back 
pain but without radicular pain due to nerve 
root irritation, has been described in the 
Journal of the American Medical Association 
(JAMA) to be associated with abnormal 
psychological profiles, multiple chronic pain 
processes, and compensation issues.  Further, 
JAMA notes that longitudinal studies have 
found that that the severity of chronic pain 
illness in this group is more highly correlated 
with comorbid psychosocial or generalized 
neurophysiological conditions than with 
degenerative findings. 
 
In view of the nature of this patient population 
as described above, it is not surprising that this 
HTA was unable to find compelling clinical 
evidence of the benefits of lumbar fusion when 
used as a component of their treatment.  It is 
important that the readers of this HTA be 
cautioned against applying its findings to 
patients excluded from this analysis, namely 
those with radicular pain, spinal instability, 
and/or spinal stenosis.  Lumbar fusion is a very 
successful treatment for patients meeting 
medical necessity, as described in the Premera 
BC Medical Policy; and deserve to have access, 
despite the lack of studies due to abnormal 
psychological profiles. 

Thank you for your comments and references.  
We have changed the title of the report to more 
accurately reflect the specific patient population 
of interest to this review. 
 
 
 
 
 
 
 
No changes made.  We acknowledged that the 
presence of DDD alone correlates poorly with 
the presence and severity of low back pain, 
making it difficult to attribute symptoms 
specifically to disc degeneration, and have 
described the literature evaluating comorbid 
conditions as potentially influencing outcomes 
in Key Question 4. 
 
 
 
 
 
 
As previously mentioned, we have changed the 
title of the report to more accurately reflect the 
patient population represented in the report.  
We have also added clarifying language that we 
are focusing on patients with uncomplicated 
DDD throughout the report, where appropriate. 
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Gary Franklin, MD, MPH, Chief Medical Officer, WA Department Labor and Industries 

1 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
5 

Page ES-4.  It may be important to point out the 
average duration of the intensive 
multidisciplinary programs is 3-4 weeks.  The 15 
weeks is an outlier and perhaps older 
information. 
 
Page ES-9.  General treatment success and 
specific a priori definition of %improvement in 
specific measures of pain and function are very 
different ways of measuring outcomes.  The 
more general impression of success is nothing 
like the degree of improvement on a validated 
instrument... Similarly, on Page-31, the “better 
vs much better” and “excellent vs good” 
outcome measures are not the same as pre-
specified proportions of improvement on 
validated instruments.  Can you treat these two 
types of improvement differentially in the 
report? 
 
Page ES-19 and Page-33.  Regarding surgical 
complications or adverse events, there is a 
study published recently on complications 
following lumbar fusion for low back pain 
and/or radiculopathy (Verla et al 2015. J Clinical 
Neuroscience. 22:342), which is not included in 
the evidence report.  This is a rather large study 
(n=1498) using a multi-institutional, prospective 
spine outcomes registry.  Complications 
occurred in 7.68% of the patients included in 
the study.  The most common complications 
were cerebrospinal fluid leak (49.18%), bleeding 
requiring transfusion (13.11%), nerve root injury 
(9.83%) and surgical site infections (9.28%). 
 
Page ES-32 and Page-47.  “…ranged from 
$27,480 for decompression alone to $67,773 to 
complex fusion to $92,766 for complex fusion”.  
The sentence is difficult to understand, and a 
typo is suspected.  A suggested revision would 
be:  “…ranged from $27,480 for decompression 
alone to $67,773 for simple fusion to $92,766 
for complex fusion”.   
 
Page ES-32 and Page-48.  “The difference in 

Thank you for your comments and references.  
We have modified the report based on the 
suggested revision. 
 
 
 
We clarified that most of the studies we 
identified did not use validated instruments to 
define treatment success, and have clearly 
separated those studies using validated 
approaches from those using general patient- or 
clinician-reported measures. 
 
 
 
 
 
 
 
 
We have added this study to the section of the 
report describing large database studies that did 
not meet our inclusion.  We also emphasized that 
these studies do not represent the population of 
interest to this review, but may provide 
additional context on complications associated 
with lumbar fusion across indications. 
 
 
 
 
 
 
 
 
We have modified the report based on the 
suggested revision language. 
 
 
 
 
 
 
 
We agree that this statement could potentially 
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6 
 
 
 
 
 
 
7 
 
 
 
 
 
 
 
 
 
 
 
8 

quality-adjusted survival between groups was 
0.068 in favor of surgery”.  This statement is 
rather confusing here, especially to readers who 
are not very familiar with the concepts of 
“utility” and “quality-adjusted survival”.  It could 
be incorrectly interpreted as “fusion is superior 
to rehabilitation” in this context.  In addition to 
the fact that the difference was not statistically 
significant (CI: -0.02 to 0.156, P=0.13), it reflects 
a difference in utility (quality of life of the two 
groups) existed at baseline prior to the 
interventions.  Removal of the statement is 
recommended to avoid any confusion.   
 
Page-13.  Blue Cross Blue Shield of North 
Carolina was the first to do a more restrictive 
fusion policy.  In addition, the WA Dept of Labor 
and Industries has long had a guideline on 
lumbar fusion, which was updated following the 
2007 HTA decision. 
 
Regarding reoperation rates, the two large 
population-based retrospective cohort studies 
done in WA state were consistent even though 
the two cohorts were separated by 8 years-both 
showed 22-23% reoperation within 2 years of 
fusion-this data should be added to the adverse 
event section (Franklin GM, et al. Spine 1994: 
17: 1897-1904; Juratli et al, Spine 2006:31: 
2715-23). 
 
 
 
One adverse outcome the evidence report 
mentioned only briefly in the introduction 
section is the so called Failed Back Surgery 
Syndrome.  This is persistent pain after spine 
surgery that can be worse than the pain that led 
to the surgery.  Some publications have found a 
high prevalence of epidural fibrosis among 
patients following spine surgery. (see eg, 
Bosscher HA, Heavner JE. Incidence and severity 
of epidural fibrosis after back surgery: an 
endoscopic study. Pain Pract 2010: 10: 18-24.) 

be confusing and have clarified this language in 
the report. 
 
 
 
 
 
 
 
 
 
 
 
 
Blue Cross Blue Shield of North Carolina is not a 
regional payer relevant to the state of 
Washington.  However, we have added 
guidelines from the WA State Department of 
Labor and Industries to the Clinical Guidelines 
section of the report. 
 
No changes made.  The first study (Franklin, 
1994) is outside the timeframe of our literature 
search.  The second study (Juratli, 2006) is also 
outside the scope (i.e., not in an uncomplicated 
DDD population) but is discussed in Key Question 
4 as it provides additional context for differential 
effectiveness according to age.  We have already 
included a 2009 study by the same primary 
author which evaluates complication and 
mortality rates in the same population described 
in the 2006 publication. 
 
Unfortunately none of the studies we identified 
for this review quantified failed back surgery 
syndrome as an outcome.  Rather, we focused on 
whether patients experienced sustained 
improvement based on data in the available 
long-term studies, as well as on the incidence of 
subsequent treatment and/or reoperation.  We 
have removed mention of “failed back surgery 
syndrome” in the Background section of the 
report to prevent any confusion that this was an 
outcome we were able to evaluate. 
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H. Hunt Batjer, MD, President, American Association of Neurological Surgeons; Nathan R. Sheldon, 
MD, PhD, President, Congress of Neurological Surgeons; Praveen Mummaneni, Chairman, AANS/CNS 
Joint Section on Disorders of the of Spine and Peripheral Nerves; Farrokh Farrokhi, MD, President, 
Washington State Association of Neurological Surgeons 

1 
 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 

The document prepared by the Institute for 
Clinical and Economic Review (ICER) is a 
thorough review of the literature.  However, as 
we stated when the HTA program first suggested 
that the 2008 HTA Lumbar Fusion for DDD 
coverage policy be revisited, we do not believe 
that there is a substantial change in evidence for 
this procedure and we do not support a change 
to the current policy, which was based on 
significant stakeholder input and a robust review 
by the HTCC. 
 
The key questions for the report are specific to 
the treatment of chronic low back pain and 
uncomplicated DDD.  As such, the title of the 
draft report is slightly misleading as it gives the 
impression that it pertains to all lumbar fusions, 
and not the specific disease entity of chronic low 
back pain and uncomplicated DDD.  ICER should 
clarify this in the title of the final report.  The 
focus of the HTCC meeting discussion should be 
limited to the specific topic of chronic low back 
pain and uncomplicated DDD. 
 
As is the case with any review of the literature, it 
is very difficult to find studies that precisely 
provide information on the desired subject 
matter, as the diagnosis of chronic low back pain 
and uncomplicated DDD might not apply to the 
subjects enrolled in the clinical trials for Key 
Question #1.  Brox et al, Fritzell et al, and 
Fairbanks et al. all included patients with 
previous surgeries.  The duration of symptoms in 
all of these studies was 8 years.  Some of these 
patients with prior surgery who did not improve 
may have entered the trial with a diagnosis of 
failed back syndrome, and possible neuropathic 
symptoms.  Average symptoms were present for 
8 years. 
 
In the sport trial data, surgery was associated 

Thank you for your comments and references.  No 
changes made.  
 
 
 
 
 
 
 
 
 
 
As mentioned in prior responses, we have 
changed the title of the report as well as added 
clarifying language that we are focusing on 
patients with uncomplicated DDD. 
 
 
 
 
 
 
 
 
We have mentioned several times throughout the 
report that the patient populations being studied 
in the available literature are diverse.  However, 
we have emphasized this heterogeneity by 
providing additional details on study inclusion 
criteria.  It should also be noted that we did not 
exclude studies based on symptom duration. 
 
 
 
 
 
 
 
 
 
No changes made.  The SPORT trial evaluated a 
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5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

with significantly better outcomes when 
symptom duration was less than 12 months.  
(Radclif et al 2011, Spine (Phila Pa 1976). 2011 
Dec 1; 36(25): 2197–2210. PMCID: 
PMC3236684). In this sense, the studies used to 
answer Key Question # 1 might not completely 
reflect what the HTA program is attempting to 
study. It is possible that patients in these 
reported clinical trials may have benefitted to a 
greater extent from surgery if they were 
referred to spine surgeons at an earlier date. 
 
Furthermore, the core studies used in the review 
have many well-known limitations as they are 
from outside the United States (US)—from the 
United Kingdom, Norway, and Sweden 
specifically.  This introduces a serious population 
selection bias compared to our US and 
Washington state populations.  Because these 
groups differ substantially to the US population, 
we do not feel that we can draw valid 
conclusions on how to manage our patients 
from this data.  This issue was raised at the 
November 2007 HTCC meeting and it was clear 
that significant differences in culture and 
alternative treatments exist between the United 
States and Europe. 
 
Regarding the section on complications from 
spine surgery, it is important to note mention of 
Goz et al’s study using the NIS data to evaluate 
three different primary interbody fusion cohorts 
(923,038 fusions) over nine years.  In this study, 
patients with uncomplicated DDD represented a 
majority of patients for each fusion group.  A 
recent article by Gologorski et al (J Neurosurg 
Spine. 2014 Dec;21(6):984-93. doi: 
10.3171/2014.8.SPINE131113) demonstrates 
that primary ICD-9-CM codes extracted from 
large administrative databases (NIS in particular) 
do not accurately reflect the surgeon's 
indication.  As such, we cannot extrapolate on 
complication rates of lumbar fusion using 
datasets that might not even correctly portray 
the patients with diagnosis of interest. 
 

patient population that was not relevant to this 
review (i.e., lumbar fusion for degenerative 
spondylolisthesis). 
 
 
 
 
 
 
 
 
 
We have emphasized this point in the section on 
overall study quality.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Concerning our inclusion of large database 
studies generally, we have added language to 
highlight the fact that these studies may not 
accurately represent safety outcomes for 
uncomplicated DDD patients given the mixed 
populations and procedure-specific outcomes 
being evaluated.  We have also added the 
suggested citation as an additional caveat for 
readers to consider when reviewing studies that 
evaluate large administrative databases.  
Nevertheless, we feel that these studies provide 
additional context for potential harms associated 
with lumbar fusion, given the difficulty in 
extrapolating these data from shorter-term RCTs 
and comparative cohort studies.   
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8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9 

We feel that it would be important to include 
results from Level 1 data on the purest of LBP 
populations-–artificial disk replacement versus 
fusion.  Data from the fusion arm is not 
represented adequately in the ICER report.  
Including this data would provide valuable high 
quality context for important quality of life and 
function as well as safety data.  In addition, this 
data frequently comes from the US.  We suggest 
the use of the Washington state Surgical Care 
Outcomes Assessment Programs (SCOAP) data 
base as a realistic patient safety assessment as it 
contains helpful real time data on complications.  
Furthermore it may be helpful to examine other 
high quality data registries such as the 
AANS/CNS National Neurosurgery Quality and 
Outcomes Database (N2QOD). 
 
Incremental cost effectiveness of lumbar fusion 
when compared to non-operative treatments 
needs to be assessed on a long term basis.  
Numerous studies will demonstrate costly 
treatments in the fusion group.  However, the 
true cost effectiveness of surgery is not realized 
until several years after fusion surgery.  Further 
long term data will need to be collected to 
demonstrate long term cost effectiveness and 
long lasting effect of spine fusion despite the 
known risks of spine surgery.  Andersen et al 
recently report that spinal fusion surgery in 
older patients does not generate excess 
hospital-based health care use in the longer 
term as compared with the background 
population.  (Eur Spine J. 2013 May;22(5):977-
84. doi: 10.1007/s00586-012-2479-5. Epub 2012 
Aug 21. PMID: 22907726). 
 
We also feel that cognitive based therapy (CBT) 
is not a standard treatment alternative to fusion 
surgery.  First of all, there is no clear definition 
to CBT.  In addition, extreme selection bias exists 
with regard to which CBT therapy would apply to 
which patients.  The Cochrane review concluded 
that CBT was useful for treatment of chronic 
pain , but different types of studies and analyses 
are needed to identify which components of CBT 

No changes made.  As mentioned in the Methods 
section of our report, studies comparing lumbar 
fusion to artificial disc replacement were 
excluded, as artificial discs represent a separate 
review topic for the HCA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
No changes made.  We agree that additional 
long-term data need to be collected to assess the 
long-term cost-effectiveness associated with 
surgery.  However, the currently available long-
term clinical effectiveness studies, which are 
described in detail in Key Question 1, do not 
demonstrate a sustained improvement over 
conservative treatment.  The suggested reference 
(Anderson, 2013) did not meet our inclusion 
criteria because <75% of patients had 
uncomplicated DDD. 
 
 
 
 
 
 
 
 
No changes made.  We have not suggested that 
CBT represents a standard alternative to surgery.  
Rather, CBT is described as one component of a 
structured, multidisciplinary program that may 
represent a benefit over unstructured or non-
intensive physical therapy and exercise programs 
as described in the available literature. 
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work for which type of patient on which 
outcomes and why (Williams, Cochrane 2012).  
Rather than asking if CBT or fusion is the better 
treatment modality, we really need to ask who 
needs either or both treatments and whether 
access to this kind of treatment specifically for 
uncomplicated DDD exists in the state of 
Washington or anywhere else in the US. 
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Surgery for Degenerative Lumbar Spondylosis:
Updated Cochrane Review

J.N. Alastair Gibson, MD, FRCS, and Gordon Waddell, DSc, MD, FRCS

Study Design. An updated Cochrane review.
Objective. To review current scientific evidence on the

effectiveness of surgical interventions for degenerative
lumbar spondylosis.

Summary of Background Data. There is still limited
scientific evidence on spinal surgery.

Methods. Use of standard Cochrane review methods
to analyze all randomized controlled trials published to
March 31, 2005.

Results. A total of 31 randomized controlled trials were
identified. Most of the earlier trials reported mainly sur-
gical outcomes; more of the recent trials also reported
patient-centered outcomes of pain or disability. There is
still very little information on occupational outcomes or
long-term outcomes beyond 2–3 years. Seven heteroge-
neous trials on spondylolisthesis, spinal stenosis, and
nerve compression permitted limited conclusions. There
were two new trials on fusion that showed conflicting
results. One trial showed that fusion gave better clinical
outcomes than conventional physiotherapy, and the
other showed that fusion was no better than a modern
exercise and rehabilitation program. There were 8 trials
that showed that instrumented fusion produces a higher
fusion rate, but any improvement in clinical outcomes is
probably marginal.

Conclusions. No conclusions are possible about the
relative effectiveness of anterior, posterior, or circumfer-
ential fusion. The preliminary results of three small trials
of intradiscal electrotherapy suggest it is ineffective, ex-
cept possibly in highly selected patients. Preliminary data
from three trials of disc arthroplasty do not permit firm
conclusions.

Key words: Cochrane Review, decompression, degen-
erative disc disease, disc arthroplasty, fusion, instru-
mented fusion, lumbar spondylosis, meta-analysis, out-
comes, randomized controlled trials, spinal stenosis,
surgery, systematic review. Spine 2005;30:2312–2320

This review includes all forms of surgical treatment of
degenerative conditions affecting the lumbar spine. The
latter are variously described as lumbar spondylosis or
degenerative disc disease, which we regard as one entity;
whether or not they are regarded as the effects of aging,
secondary to trauma or “wear and tear,” or degenerative

disease, and whether they involve the intervertebral
discs, vertebrae, and/or associated joints. Included are
the associated pathologies or clinical syndromes of insta-
bility, spinal stenosis, and/or degenerative spondylolis-
thesis. We have termed the collective conditions “degen-
erative lumbar spondylosis.”

Spinal stenosis is probably now the most common and
fastest growing reason for spinal surgery in adults older
than 65 years.1 There are two meta-analyses based either
entirely2 or mainly3 on largely retrospective case series.
One suggests that, on average, 64% of patients will ob-
tain a satisfactory outcome from surgery.2 The other sug-
gests that decompression without a fusion will give a
69% satisfactory outcome, whereas with fusion (solid in
86%), this figure would increase to 90%.3 However,
there is a lack of data on the diagnostic criteria and nat-
ural history of the condition, indications for surgery and
choice of surgical procedures, and clinical or patient
characteristics associated with a favorable outcome.

After more than 90 years, there is continued dispute as
to whether lumbar fusion is an appropriate and effective
method of treating back pain in patients with degenera-
tive lumbar spondylosis. There is heated debate and a
lack of clear evidence on the nature and role of “insta-
bility,” and the clinical indications for surgery are not
well defined.4 There is also wide variation in the surgical
techniques used, technical success, and rate of fusion.
Reported satisfactory clinical outcomes range from 16%
to 95%.2

There is continued interest in and controversy about
instrumented fusion. Posterior pedicle instrumentation
was first used in Europe in the early 1960s.5 In recent
years, there has been an explosion of surgical and com-
mercial interest in a wide variety of methods of instru-
mented fusion in both Europe and the United States. The
aforementioned meta-analysis of published case series of
degenerative spondylolisthesis3 suggested that fusion
with pedicle screws produced a higher fusion rate (93%
vs. 86%) than fusion without instrumentation, which
was not statistically significant, but that it did not pro-
duce any difference in clinical outcomes (86% vs. 90%
satisfactory outcomes). There is less available scientific
information about other methods of fusion, whether an-
terior or posterior. In recent years, there has been rapidly
growing clinical, commercial, and public interest in other
innovative technologies, such as intradiscal electrother-
apy (IDET) and disc arthroplasty. In view of these vari-
ous continued uncertainties, a systematic review of all
randomized controlled trials (RCTs) of surgical treat-

From The Spinal Unit, The Royal Infirmary of Edinburgh and The
University of Edinburgh, Edinburgh, United Kingdom.
Initial funding came from The Medical Research Council, United
Kingdom.
The legal regulatory status of the device(s)/drug(s) that is/are the sub-
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Gibson, MD, FRCS, Consultant Spinal Surgeon, The Royal Infirmary
of Edinburgh, Little France, Edinburgh, EH16 4SU, United Kingdom;
E-mail: j.n.a.gibson@ed.ac.uk
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ment of degenerative lumbar spondylosis remains appro-
priate.

Objectives

Our objective is to test the following null hypotheses:

1. Any form of surgical treatment for low back pain
and/or associated leg symptoms secondary to de-
generative lumbar spondylosis is no more effective
than natural history, placebo, conservative treat-
ment, or a rehabilitation program.

2. Decompression of spinal stenosis secondary to de-
generative lumbar spondylosis is no more effective
than natural history, placebo, conservative treat-
ment, or a rehabilitation program.

3. There is no difference in outcome between different
forms of surgical treatment for spinal stenosis.

4. Fusion for low back pain secondary to degenera-
tive lumbar spondylosis is no more effective than
natural history, placebo, conservative treatment,
or a rehabilitation program.

5. There is no difference in outcome between different
forms of surgical treatment for low back pain.

Criteria for Considering Studies for This Review

Types of Studies
All randomized and quasi-RCTs on the surgical treat-
ment of degenerative lumbar spondylosis were per-
formed.

Types of Participants
Patients older than 18 years with degenerative lumbar
spondylosis participated in the study.

Types of Interventions
Laminectomy; laminotomy; anterior lumbar interverte-
bral body (ALIF), posterolateral, posterior lumbar inter-
vertebral body (PLIF) fusion, alone or in combination, or
other forms of instrumented fusion; IDET, disc arthro-
plasty; combinations of the preceding interventions were
used.

Types of Outcome Measures
Patient-centered clinical outcomes are of primary inter-
est to patients, although surgical outcomes are often of
more interest to surgeons.6

Patient centered outcomes include: (1) proportion of
patients with successful outcomes according to self-
assessment, (2) improvement in pain measured on a val-
idated pain scale, (3) improvement in function measured
on a disability or quality of life scale, (4) occupational
outcomes, and (5) economic data as available. Surgical
outcomes include: (1) proportion of patients with suc-
cessful outcomes according to clinician’s assessment; (2)
fusion rate; (3) progression of spondylolisthesis; (4) rate
of repeat back surgery; (5) any other technical surgical
outcomes; and (6) objective clinical measures of physical
improvement or impairment, including change in spinal
flexion, improvement in straight leg raise, alteration in
muscle power, and change in neurologic signs.

Search Strategy for Identification of Studies

Relevant RCTs in all languages were identified up to
March 2005 by: the Cochrane Central Register of Con-
trolled Trials; computer searching of MEDLINE7;
PubMed at http://www.ncbi.nlm.nih.gov/; hand search-
ing of Spine and International Society for the Study of the
Lumbar Spine abstracts from 1975; communication with
members of the Cochrane Back Review Group and other
international experts; personal bibliographies; and cita-
tion tracking from all articles identified by the aforemen-
tioned strategies.

Methods of the Review

Eligible trials were entered into RevMan 4.2� and sorted on the
basis of the inclusion and exclusion criteria. For each included
trial, assessment of methodological quality and data extraction
were performed:

1. Both authors (J.N.A.G. and G.W.) selected the trials to
be included in the review. Disagreement was resolved by
discussion, followed, if necessary, by further discussion
with an independent colleague.

2. The methodological quality was assessed and internal
validity scored by both authors, assessing the risk of pre-
allocation disclosure of assignment, intention-to-treat
analysis, and blinding of outcome assessors.8 The quality
of concealment allocation was rated in three grades: A,
clearly yes (some form of centralized randomization
scheme or assignment system); B, unclear (assignment
envelopes, a “list” or “table,” evidence of possible ran-
domization failure, such as markedly unequal control
and trial groups, or trials stated to be random but with
no description); and C, clearly no (alternation, case num-
bers, dates of birth, or any other such approach, alloca-
tion procedures that were transparent before assign-
ment). Withdrawal, blinding of patients and observers,
and intention-to-treat analyses were assessed according
to standard Cochrane methodology and tabulated in the
results tables.9 The nature, accuracy, precision, observer
variation, and timing of the outcome measures were also
tabulated. Initially, any outcomes specified were noted.
The data were then collated and outcome measures col-
lected for later meta-analysis. In fact, only four categor-
ical outcomes were consistently reported: the patient and
surgeon’s ratings of success, attainment of spinal fusion,
and performance of a second surgical procedure. To pool
the results, ratings of excellent and good were classified
as “success,” while fair and poor were classified as “fail-
ure.” The pooled data are given in the analysis tables.

3. For each study, odds ratios (OR) and 95% confidence
limits (95% CI) were calculated. Results from clinically
comparable trials were pooled using random-effects
models for dichotomous outcomes. It is noteworthy that
in several instances, the test for homogeneity was signif-
icant, which casts doubt on the statistical validity of the
pooling. Nevertheless, there is considerable clinical jus-
tification for pooling the trials in this way. In view of the
clinical interest, these results are presented as the best
available information at present, with the qualification
that there may be considerable statistical weaknesses to
some of the results. The evidence was rated strong, me-

2313Surgery for Degenerative Lumbar Spondylosis • Gibson and Waddell



dium, or limited according to the Cochrane Back Review
Group levels of evidence.9

Description of Studies. A total of 31 RCTs have been in-
cluded in this review as detailed later. Information regarding
individual trials is presented in Table 1 (available for viewing
online through ArticlePlus only).

Methodological Quality of Included Studies. Descriptions
of randomization were poor in the earlier trials, but there now
appears to be more awareness of the importance of the method
of randomization. In 16 studies, there was a clear attempt at
concealment of group allocation. In 7 trials, the method of
allocation was not described. Four trials10–13 were considered
quasi-randomized because the patients were allocated by alter-
nate assignment according to their date of admission to hospi-
tal or by odd and even file numbers. There were 6 trials that
were clearly “open” to potential selection bias.11–16

Of the 31 trials, 18 had the recommended follow-up for
surgical studies of at least 2 years. Most had a follow-up rate of
at least 90%. One trial17 gave different patient outcomes after
best and worst case analyses. Blinding is difficult in surgical
studies, but three of the recent trials were double blind, and
several used an independent assessor. Most of the recent trials
also provided patient-oriented, clinical outcomes.6 The major-
ity of trials gave technical surgical outcomes, such as fusion,
spondylolisthesis progression, or the need for reoperation.
Clinical outcomes were mainly crude ratings on a 3 to 4-point
scale: 5 trials gave a surgeon’s rating and 9 gave a patient’s
rating. Eleven gave direct information on back pain (Table 1, is
available for viewing online through ArticlePlus only) and 9 on
functional outcome measured on a validated assessment scale.
These defects of trial design introduced considerable potential
for bias, and many of the conclusions of this review are about
surgical outcomes rather than patient-centered clinical out-
comes. There is still a lack of long-term follow-up beyond 2
years, which is particularly important in procedures that aim to
alter the long-term natural history or clinical progress of a
degenerative condition. There is a general lack of data on oc-
cupational outcomes.

Results

Data from 31 RCTs of all forms of surgical treatment for
degenerative lumbar spondylosis are included in this up-
dated review. In the first edition of this review, 9 of the
16 trials identified were found on MEDLINE, 4 from
personal bibliographies, and 4 from abstracts of meeting
proceedings. The authors collected the new trials mainly
from personal literature review or after notification by
colleagues of the Cochrane Back Review Group. Three
trials originally included have now been deleted from the
review (Characteristic of Excluded Trials table) because,
originally, they were abstracts of work in progress, and
no data have been published over the intervening
years.18–20 Three further trials are included as ongoing
studies. The majority of the trials compared two or more
surgical techniques. From a surgical perspective, the tri-
als now fall into three broad sections: (1) surgical treat-
ment (decompression with or without fusion) for spinal
stenosis and/or nerve root compression; (2) surgical
treatment (fusion, IDET or disc arthroplasty) for back

pain; and (3) comparison of different techniques of spinal
fusion.

In the first section, 1 trial compared surgical treatment
with conservative therapy, and one compared different
techniques of decompression for spinal stenosis. Three
trials compared decompression alone with decompres-
sion and some form of fusion. One trial compared out-
comes following the use of an interspinous spacer with
those after a nonoperative regime, including epidural in-
jection. A further two trials of surgery for isthmic spon-
dylolisthesis were included. The second section included
two trials of fusion to relieve discogenic back pain com-
pared with different forms of conservative treatment,
preliminary results from three small trials of IDET, and
two trials of disc arthroplasty. In the third section, 15
trials considered the role of instrumentation in fusion
and 4 trials that of electrical stimulation (direct current
and pulsed electromagnetic stimulation) in posterolat-
eral fusion. Five trials included subgroups of participants
and are included in more than 1 section.

Analysis of the included trials is complicated by the
inclusion of participants with varied pathology and a
lack of consistency in treatment methods. Only 5 of the
trials21–25 had a conservative treatment arm. It was not
possible to analyze participants according to duration of
symptoms, type of previous conservative treatment, or
indications for surgery because few of the trials provided
these data in usable form. Although many trials provided
limited information on select complications, these were
not comparable between trials. Three trials provided
comparative information on operating time and blood
loss, and three provided information on progression of
spondylolisthesis. No other adverse effects could be re-
viewed. A cost analysis was performed in 1 trial,23 al-
though the methodological criticisms by Goosens and
Evers26 are noteworthy.

Techniques for Decompression of Spinal and Nerve
Root Stenosis

The effectiveness of surgical decompression for spinal
stenosis has been considered in 1 new trial.22 In this trial,
19 patients with severe symptoms were selected for sur-
gical treatment and 50 with moderate symptoms for con-
servative therapy. A further 31 patients were randomized
between the two treatments. The overall results were
broadly in line with those from meta-analyses of retro-
spective case series by Turner27 and Ciol1 et al. The re-
sults of conservative therapy were better than expected,
but the investigators suggested that if surgery was
deemed necessary, it might be “good” for up to four
fifths of severely affected individuals. However, the small
randomized portion of the study showed no statistically
significant effect. At 10 years, 5 people of the 11 random-
ized to decompression had no, or minimal, pain com-
pared with 4 of the 14 who were initially treated conser-
vatively (6 were lost to follow-up).

Postacchini et al11 considered techniques of decom-
pression for spinal stenosis by comparing laminectomy
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with multiple laminotomy. This study had several con-
founding factors. Of the 35 patients scheduled for lami-
notomy, 9 actually had undergone laminectomy for tech-
nical reasons, and several patients in each group also had
undergone an intertransverse arthrodesis for degenera-
tive spondylolisthesis. This trial did not show any differ-
ence in clinical outcomes or spondylolisthesis progres-
sion between the two treatment methods.

Three trials considered whether some form of pos-
terolateral fusion, with or without instrumentation, was
a useful adjunct to decompression alone.10,12,14 They
provided data on a total of 139 participants with 99%
follow-up at 2 to 3 years. Pooling of the three trials
showed no statistically significant difference in surgeons’
ratings between decompression plus fusion or decom-
pression alone (random OR 0.44; 95% CI 0.13, 1.48), so
no definite conclusions can be drawn. One of these tri-
als12 considered fusion with and without instrumenta-
tion in patients with degenerative spinal stenosis with no
evidence of instability. In the fusion arm of the trial,
patients were allocated to either decompression plus ar-
throdesis of only the most stenotic segment or decom-
pression of the whole area. The investigators concluded
that in the absence of instability, arthrodesis was not
necessary, provided the posterior elements were pre-
served during decompression.

The other two trials considered the role of adjunct
fusion in spinal stenosis associated with single or 2-level
degenerative spondylolisthesis. Herkowitz and Kurz10

studied noninstrumented fusion alone, and showed that
fusion produced significantly less self-reported back and
leg pain, and significantly better surgeon ratings of out-
come. Bridwell et al14 studied both instrumented and
noninstrumented fusion. Those patients with an instru-
mented fusion had a significantly higher fusion rate, less
spondylolisthesis progression, and more improvement in
walking ability. Post hoc analysis showed that achieving
a solid fusion was associated with subjective improve-
ment. However, there were methodological limitations
to this trial. In particular, the control group was too
small, and there were insufficient data for an intention-
to-treat analysis to show any significant effect of per-
forming fusion per se versus decompression alone.

Currently, there are no published RCTs of surgical
decompression to relieve isolated nerve root stenosis, but
there is 1 trial examining the effect of an interspinous
spacer device28 in elderly patients with 1 or 2-level cen-
tral stenosis. Limited results at 1 year suggest better out-
come estimated on the Zurich Claudication Question-
naire and less pain following device use. Trials of
intraforaminal steroid injection are not included in this
surgical review.

There are two trials of surgical treatment for isthmic
spondylolisthesis. It may be debated whether this condi-
tion is within our definition of degenerative lumbar
spondylosis, but for completeness, these trials have been
included in this review. Moller and Hedlund21 studied
111 adults with low back pain alone (one third) or with

sciatica (two thirds) associated with isthmic spondylolis-
thesis. The primary aim of the trial was to compare the
outcome of posterolateral fusion with conservative treat-
ment in the form of an intensive exercise program. At 2
years, patients treated surgically had less pain and dis-
ability, and better self-rated and observer-rated out-
comes. There was no significant difference in occupa-
tional outcomes. However, no separate data were
presented for back pain, and it is not clear how much of
these successful outcomes was related to relief of sciatica
from foraminal stenosis, which is the generally accepted
indication for surgery in this condition. Carragee29 com-
pared the results of fusion alone or fusion plus laminec-
tomy and decompression for isthmic L5/S1 spondylolis-
thesis. Again, these patients had both back and leg pain,
although without serious neurology. This trial was con-
founded by the fact that patients who did not smoke had
fusion by bone grafting alone, while those who did
smoke had their fusion supplemented by instrumenta-
tion. However, in neither group did the addition of de-
compression to the arthrodesis appear to improve clini-
cal outcome.

Surgery for Back Pain without
Neurologic Compromise

At the original Cochrane Review of degenerative lumbar
spondylosis (1999) there were no published RCTs on the
effectiveness of fusion for chronic back pain, compared
with natural history, conservative treatment, or placebo.
There are now two new trials. The Swedish trial of lum-
bar fusion versus physiotherapy treatment for chronic
low back pain23 included 294 individuals presenting at
19 spinal centers during a 6-year period. Strict inclusion
criteria limited trial entry to those patients who had low
back pain more pronounced than leg pain, lasting longer
than 2 years, and no evidence of nerve root compression.
Each patient had to have completed a course of conser-
vative treatment that had failed to produce relief. Of the
patients, 19% had undergone previous surgery. Individ-
uals were randomized into four treatment groups. A to-
tal of 72 patients had conservative treatment, and 222
had 1 of three different fusion techniques.

There was a 98% follow-up at 2 years. A total of 25
subjects did not complete treatment according to ran-
dom allocation, but these “group changers” were in-
cluded in the original “intention-to-treat” analysis. At 2
years, independent assessors rated 46% of the surgical
group as “excellent” or “good,” compared with 18% of
the conservative group (P � 0.0001). More patients who
underwent surgery rated their results as “better” or
“much better” (63% vs. 29%, P � 0.0001). The patients
who underwent surgery had significantly more improve-
ment in pain (visual analog scale [VAS]) and disability
(Oswestry scale). The “net back to work rate” was sig-
nificantly in favor of surgical treatment (36% vs. 13%,
P � 0.002). There were no significant differences in any
of these outcomes among the three surgical groups. The
Swedish trial also provided one of the few cost-effective
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analyses of spinal surgical treatment. The cost differences
between the surgical and conservative groups were sig-
nificant, mainly because more individuals went back to
work in the surgical group.23

The major question about the Swedish trial was the
nature of the conservative treatment used as the control
intervention.30 The investigator tried to ensure that each
patient understood that “no treatment method, as far as
was known, was superior to any other.” Nevertheless,
the control group essentially received more of the same
“usual nonsurgical treatment” that had already failed,
and the failure of which was one of the indications lead-
ing to consideration of surgery. In view of the likely neg-
ative patient expectations, it is hardly surprising that the
results in the control group appear to have been poorer
than most epidemiologic studies of natural history.
Strictly speaking, this trial provided the first substantive
evidence that fusion is more effective than continued,
standard 1990s “usual care.”

The Norwegian trials24,25 compared posterolateral
fusion with transpedicular screws and postoperative
physiotherapy versus a modern “rehabilitation” type of
program, consisting of an educational intervention31 and
a 3-week course of intensive exercise sessions, based on
cognitive-behavioral principles. A total of 64 patients
with low back pain lasting longer than 1 year plus disc
degeneration at L4/5 and/or L5/S1,24 and 60 more pa-
tients with chronic low back pain more than 1 year after
previous discectomy25 were randomized and reported on
separately. There was a 97% follow-up at 1 year and
intention-to-treat analysis. In both series, there were no
significant differences in any of the main outcomes of
independent observer rating, patient rating, pain, dis-
ability, or return to work. Radiating leg pain improved
significantly more after surgery, whereas fear avoid-
ance beliefs and forward flexion improved signifi-
cantly more after conservative treatment. At 1-year
follow-up, the conservative groups had significantly bet-
ter muscle strength and endurance.25 Despite the rela-
tively small size of these trials (although the number
randomized to conservative treatment is comparable to
the Swedish trial, 57 compared to 72), the consistent
results in both first time patients and those for whom
surgery previously failed, and the lack of any trends
make a type II error unlikely. In contrast to the Swedish
trial, these results suggest that the outcomes of fusion are
no better than those of a modern rehabilitation ap-
proach.

There are now results from three small RCTs of IDET,
each using different protocols. The first trial32 random-
ized 28 patients to either IDET or placebo. At 8 weeks, 1
patient was judged a success in those stimulated (n � 13)
and 2 in the controls (n � 15). No more detailed or
longer term results have been published. The second tri-
al33 reported on a highly select group of 64 patients,
from a potential cohort of 4253, randomized to IDET or
placebo. Results from 56 patients suggested that IDET
resulted in a significantly higher improvement in pain

and disability. The third trial34 randomized 57 patients
with a 2:1 ratio to IDET or placebo and had 96%
follow-up. No patient in either arm met predefined cri-
teria for clinically significant improvement in the Low
Back Outcome Score or SF-36, or for a successful out-
come. These trials are all small, so it is not possible to
draw any firm conclusions about the effectiveness of
IDET. Nevertheless, the extremely poor results of
Barendse32 and Freeman34 et al cast serious doubt on the
highly selective, positive results reported by Pauza et
al.33 IDET was also found to be ineffective in both arms
of a randomized trial published by Ercelen et al35 This
trial was excluded from the review because it compared
two durations of thermocoagulation rather than the in-
tervention versus any form of control therapy.

There are three makes of artificial disc (i.e., the SB
Charité [DePuy Spine, Inc., Raynham, MA], ProDisc
[Spine Solutions, Inc., New York, NY], and Maverick
currently undergoing Food and Drug Administration-
approved multicenter RCTs for degenerative lumbar disc
disease. McAfee36 and Zigler37 et al, respectively, sum-
marized an earlier European experience of these two de-
vices, which did not include any RCTs. McAfee et al36

reported on the pilot feasibility study of the US RCT
comparing the SB Charité (n � 41) and BAK anterior
interbody fusion (n � 19) for single-level degenerative
disc disease at L4–L5 or L5–S1. There was no significant
difference in Oswestry Disability scores between the ar-
tificial disc and fusion groups at 2 years. During the re-
view of this article, further data from an additional 244
participants (total 304, including 205 Charité, 99 BAK)
have been published by Geisler et al.38 Oswestry disabil-
ity scores, VAS scores, and device failure rates are pro-
vided in the analysis tables. No significant differences
were observed.

Zigler et al37 (n � 39) and Delamarter et al39 (n � 53)
each reported 6-month results from single centers partic-
ipating in the US RCT of ProDisc versus circumferential
360° fusion for 1 or 2-level degenerative lumbar disc
disease between L3–S1. Zigler et al37 compared 28 pa-
tients who received ProDisc and 11 who had fusion. Op-
erating time, blood loss, and length of hospital stay were
lower with disc replacement. Patients who underwent
disc replacement had a trend toward better Oswestry
Disability scores, but at 6 months, there were no signif-
icant differences in pain, disability, or patient satisfac-
tion. In view of the small numbers, it is not possible to
present graphically the results, make multiple statistical
comparisons, or draw any firm conclusions. Delamarter
et al39 compared 35 patients who received the ProDisc
and 18 who had fusion. Patients who underwent disc
replacement had significantly faster improvement in VAS
pain and Oswestry Disability scores at 6 weeks and 3
months, but by 6 months, there was no significant differ-
ence between disc replacement and fusion. Patients with
disc replacement at L4–L5 preserved significantly better
motion.
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Techniques of fusion
There were 15 trials that addressed various questions
about the role of instrumentation in fusion. Of these,
four were subgroups from trials already described in the
“Techniques for Decompression of Spinal and Nerve
Root Stenosis” and “Surgery for Back Pain without Neu-
rologic Compromise” sections.12,14,21,23 This was a very
heterogeneous group of studies, in terms of surgical pa-
thology, the technique(s) of instrumentation, and ques-
tions addressed. Four trials included patients with back
pain associated with mixed pathologies, including de-
generative disc disease, degenerative spondylolisthesis,
isthmic spondylolisthesis, or failed back surgery, and did
not present separate results for each condition.15,17,40,41

The Swedish study23 focused on people with chronic low
back pain caused by degenerative disc disease and ex-
cluded stenosis or spondylolisthesis, but 19% of the par-
ticipants had back pain following previous surgery
for disc herniation. Two trials had participants with
degenerative spondylolisthesis and stenosis,14,42 and
three had participants with isthmic spondylolis-
thesis.20,29,43 Only the recent Norwegian study24 re-
ported separately on participants with chronic low back
pain caused by degenerative disc disease.

There were differences in surgical approach and in-
strumentation systems in most studies, and only three
trials used the same pedicle screw system. There was also
lack of uniformity in the outcome measures, with the
most common being technical surgical outcomes, includ-
ing fusion rates, progression of spondylolisthesis, and
reoperation rates. The results from the trials are summa-
rized in the “analysis tables” of the Cochrane Review. It
is noteworthy that once again, the caveat that the test for
homogeneity was significant in all these meta-analyses,
so the results must be used with caution.

There were 8 trials that directly addressed the ques-
tion of whether instrumentation improves the out-
come of posterolateral fusion, with an average 95%
patient follow-up at 16 months to 4.5 years (mean 28
months). These trials provide moderate evidence that in-

strumentation improves the fusion rate (Figure 1). To-
gether, these trials provide conflicting evidence that in-
strumentation produces a statistically and clinically
significant improvement in clinical outcomes (Figure 2).
However, that is heavily dependent on the suspiciously
good results of Bridwell et al14 and Zdeblick.15 If only
the methodologically stronger trials since 1997 are con-
sidered, then any advantage appears to be marginal and
nonsignificant (74% vs. 68%).

Four trials compared various combinations of ante-
rior, posterior, or combined fusion. Schofferman et al13

found no difference in clinical outcomes between ALIF
plus pedicle screws plus instrumented posterolateral fu-
sion (360°) versus ALIF plus pedicle screws without graft
(270°). Health care costs increased with the complexity
of surgery. Kitchel and Matteri16 found no difference in
outcomes with the addition of PLIF in degenerative
spondylolisthesis (grade I/II) to a posterolateral instru-
mented fusion for patients older than 60 years but did
find significantly longer surgery time, higher blood loss,
and complication rate in this group. Christensen et al41

reported that circumferential fusion using ALIF carbon
fiber cages produced a higher fusion rate (90% vs. 80%)
and lower reoperation rate (7% vs. 22%) than postero-
lateral fusion with Cotrel-Dubousset instrumentation.
Circumferential fusion produced marginally less back
and leg pain, although of borderline significance on mul-
tiple comparisons. Finally, Sasso et al44 compared a cy-
lindrical threaded titanium cage inserted anteriorly with
a femoral ring allograft. Although the fusion rate was
higher with the cage, disability and neurologic outcome
scores were not significantly different. These conflicting
results do not permit any conclusions about the relative
effectiveness of anterior, posterior, or circumferential
fusion.

There were four trials that assessed whether electrical
stimulation could enhance fusion, although they all used
different methods. Mooney45 and Linovitz et al46 used
pulsed electromagnetic stimulation for 4 hours/day and
30 minutes/day, respectively. Goodwin et al47 used ca-

Figure 1. Instrumented posterolateral fusion versus graft only: a likelihood of fusion.
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pacitively coupled field stimulation 15�16 hours/day,
and Jenis et al48 tested both pulsed electromagnetic stim-
ulation and implanted direct current. The anatomic tech-
nique of fusion varied. Jenis et al48 tested instrumented
and Linovitz et al46 noninstrumented fusion, while
Mooney45 and Goodwin et al47 tested both instru-
mented and noninstrumented fusion. Three trials in non-
instrumented fusion showed a significant effect on the
fusion rate (random OR 0.38; 95% CI 0.22, 0.64: fa-
vored stimulation). Two of the three trials in instru-
mented fusion showed positive results, though the third
trial had negative results (random OR 0.59; 95% CI
0.15, 2.30: not significant). Although these results sug-
gest that electrical stimulation does have a modest effect
on enhancing fusion, it is not possible to assess the rela-
tive value of different methods of electrical stimulation.
Jenis et al48, Mooney,45 and Goodwin et al47 assessed
clinical outcomes, but overall, there was no significant
effect.

Discussion

There is now an increasing scientific database of 31
RCTs on surgical treatments for degenerative lumbar
spondylosis. Four RCTs were presented in a single day at
the 2003 meeting of the International Society for Study
of the Lumbar Spine. Most of the recent trials are of
higher quality than those reported earlier. However,
most still compare different surgical techniques, and few
address the more fundamental question of whether sur-
gery provides effective relief of presenting symptoms.
Many trials still report relatively short-term, technical,
surgical outcomes rather than patient-centered outcomes
of pain, disability, and capacity for work. The limited
evidence on the long-term effects of either surgical de-
compression or fusion remains a matter of concern,
given the magnitude of the clinical problem, and num-
bers and costs of surgical procedures being performed.

The trials on spinal stenosis and decompression per-
mit limited conclusions. There is no clear evidence about

the most effective technique of decompression for spinal
stenosis or the extent of that decompression. There is
limited evidence that adjunct fusion to supplement de-
compression for degenerative spondylolisthesis produces
less progressive slip and better clinical outcomes than
decompression alone. There is also limited evidence that
fusion alone may be as effective as fusion combined with
decompression for grade I or II isthmic spondylolisthesis
with no significant neurology.

There are now two trials on the effectiveness of fusion
compared with conservative treatment. The first (Swed-
ish) trial23 appeared to provide strong evidence in favor
of fusion, but the more recent (Norwegian) trial24,25 re-
futes this. The difference may lie in the treatment given to
the control group. Fusion is more effective than contin-
ued, failed, standard 1990s “usual care”; it does not
appear to be any more effective than a modern rehabili-
tation program. Clearly, there are still open questions
about the scientific evidence on the clinical effectiveness
of fusion. Further evidence is required, which hopefully
will be provided by the multicentered RCTs of fusion
that are presently underway in the United States and
United Kingdom.

There are now 15 trials of instrumented fusion, but
they are clinically and statistically very heterogeneous,
and any attempt to combine and interpret the results
must be cautious and tentative. These trials dealt with
diverse pathologic conditions, with different criteria for
surgery, and the results were not always presented sepa-
rately for each subgroup. Most of the trials used different
instrumentation systems. Many of these trials were of
low methodological quality with inadequate randomiza-
tion, lack of blinding, and potential for bias. The pub-
lished results were mainly surgical outcomes, such as
fusion and surgeon’s ratings, rather than patient-
centered outcomes. Some of the trials were published in
abstract form only. Considering these limitations, instru-
mentation of a posterolateral fusion appears to lead to a
higher fusion rate, although there are problems assessing
fusion in the presence of metalwork, which few of these

Figure 2. Instrumented posterolateral fusion versus graft only: a likelihood of good outcome.
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trials considered.49,50 Despite enhancing fusion, it ap-
pears that any improvement in clinical outcomes is mar-
ginal. It is not possible to draw any conclusions from this
review about the relative morbidity or complications,
except that instrumentation is obviously associated with
unique complications. It is also not possible to draw
any conclusions about the possible role of instru-
mented fusion for any particular pathologic condition
or about the relative benefits of any particular instru-
mentation system.

Bono and Lee51 recently completed a comprehensive
review of a much wider range of randomized and non-
randomized, prospective and retrospective studies of
lumbar fusion, which provides a useful check on this
more rigorous but more limited Cochrane Review. They
also concluded that:

1. The surgical literature on lumbar fusion over the
past 20 years is “incomplete, unreliable, haphaz-
ard.” They made useful suggestions on how this
should be improved in future studies.

2. Instrumentation appears to increase the overall fu-
sion rate, but only slightly.

3. Instrumentation does not improve overall clinical
outcomes, although there is currently insufficient
evidence to judge particular subgroups of patients.

The recent trial28 on an interspinous spacer device for
lumbar spinal stenosis shows promising results, and fur-
ther studies are clearly warranted. There are still only
preliminary results available on disc replacement, which
do not permit any firm conclusions. It is likely to be
another 18 months before the full 2-year outcomes from
all centers of the US RCTs are published.

Only four trials in this entire review23–25,40 consid-
ered occupational status, and it is not possible to draw
any conclusions about the efficacy of any of these surgical
treatments on capacity for work. There is no good evi-
dence on cost-effectiveness. There are other data on var-
ious aspects of surgical technique that we have not in-
cluded in this review (e.g., computer assistance on the
placement of pedicle screws).52 There is also immense
scientific interest in the role of recombinant bone mor-
phogenic protein53,54 and gene therapy,55 but we believe
that these topics should be the subject of a separate Co-
chrane review.

Conclusions

There is now some evidence on various issues of surgical
techniques of decompression and fusion for individuals
with degenerative lumbar spondylosis. Presently, there is
still insufficient evidence on the effectiveness of surgery
on clinical outcomes to draw any firm conclusions. A
need exists for more scientific evidence on the clinical
efficacy and cost-effectiveness of surgical decompression
and/or fusion for specific pathologic and clinical syn-
dromes associated with degenerative lumbar spondylo-
sis. This will require high quality RCTs, preferably com-
paring these surgical treatments with natural history,

placebo, or conservative treatment. Surgeons should
seek expert methodological advice when planning trials.
This Cochrane review should be maintained and up-
dated as further RCTs become available. The authors of
this review will be pleased to receive information about
any new RCTs of surgical treatment of degenerative lum-
bar spondylosis.

Key Points

● An updated Cochrane review identified 31
RCTs.
● There is conflicting evidence on the clinical effec-
tiveness of fusion.
● Instrumentation produces a higher fusion rate,
but any improvement in clinical outcomes is prob-
ably marginal.
● The limited available evidence on IDET suggests
that it is ineffective.
● Preliminary data on disc arthroplasty do not per-
mit firm conclusions.
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intervertebral disc. J Neurosurg Spine 2004;1:143–54.

39. Delamarter RB, Fribourg DM, Kanim LE, et al. ProDisc artificial total lum-
bar disc replacement: introduction and early results from the United States
clinical trial. Spine 2003;28:S167–75.

40. Thomsen K, Christensen FB, Eiskjaer SP, et al. The effect of pedicle screw
instrumentation on functional outcome and fusion rates in posterolateral
lumbar spinal fusion. A prospective randomized clinical study. Spine 1997;
22:2813–22.

41. Christensen FB, Hansen ES, Eiskjaer SP, et al. Circumferential lumbar spinal
fusion with ALIF Brantigan cage versus posterolateral fusion with titanium
CD-Horizon: A prospective, randomized, clinical study of 146 patients.
Spine 2002;27:2674–83.

42. Fischgrund JS, Mackay M, Herkowitz HN, et al. Degenerative lumbar spon-
dylolisthesis with spinal stenosis: A prospective, randomized study compar-
ing decompressive laminectomy and arthrodesis with and without spinal
instrumentation. Spine 1997;22:2807–12.

43. McGuire RA, Amundson GM. The use of primary internal fixation in spon-
dylolisthesis. Spine 1993;18:1662–72.

44. Sasso RC, Kitchel SH, Dawson EG. A prospective, randomized controlled
clinical trial of anterior lumbar interbody fusion using a titanium cylindrical
threaded fusion device. Spine 2004;29:113–22.

45. Mooney V. Point of view. Spine 2001;26:2532–4.
46. Linovitz RJ, Pathria M, Bernhardt M, et al. Combined magnetic fields accel-

erate and increase spine fusion. A double-blind, randomized, placebo con-
trolled study. Spine 2002;27:1383–9.

47. Goodwin CB, Brighton CT, Guyer RD, et al. A double-blind study of capaci-
tively coupled electrical stimulation as an adjunct to lumbar spinal fusions.
Spine 1999;24:1349–57.

48. Jenis LG, An HS, Stein R, et al. Prospective comparison of the effect of direct
current electrical stimulation and pulsed electromagnetic fields on instru-
mented posterolateral lumbar arthrodesis. J Spinal Disord 2000;13:290–6.

49. Blumenthal SL, Gill K. Can lumbar spine radiographs accurately determine
fusion in post-operative patients? Correlation of routine radiographs with a
second surgical look at lumbar fusion. Spine 1993;19:1186–9.

50. Kant AP, Daum WJ, Dean SM, et al. Evaluation of lumbar spine fusion. Plain
radiographs versus direct surgical exploration and observation. Spine 1995;
20:2313–7.

51. Bono CM, Lee CK. Critical analysis of trends in fusion for degenerative disc
disease over the past 20 years: Influence of technique on fusion rate and
clinical outcome. Spine 2004;29:455–63.

52. Laine T, Lund T, Ylikoski M, et al. Accuracy of pedicle screw insertion with
and without computer assistance: a randomised controlled clinical study in
100 consecutive patients. Eur Spine J 2000;9:235–40.

53. Burkus JK, Transfeldt EE, Kitchel SH, et al. Clinical and radiographic out-
comes of anterior lumbar interbody fusion using recombinant human bone
morphogenetic protein-2. Spine 2002;27:2396–408.

54. Sanden B, Olerud C, Petren-Mallmin MP, et al. Hydroxyapatite coating
improves fixation of pedicle screws. A clinical study. J Bone Joint Surg Br
2002;84:387–91.

55. Cha CW, Boden SD. Gene therapy applications for spine fusion. Spine 2003;
28:S74–84.

2320 Spine • Volume 30 • Number 20 • 2005









Copyright 990 by The Journal of Bone and Joint Surgery. Incorporated

VOL. 72-A, NO. 3. MARCH 1990 403

Abnormal Magnetic-Resonance Scans of the
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ABSTRACT: We performed magnetic resonance im-
aging on sixty-seven individuals who had never had low-
back pain, sciatica, or neurogenic claudication. The
scans were interpreted independently by three neuro-
radiologists who had no knowledge about the presence
or absence of clinical symptoms in the subjects. About
one-third of the subjects were found to have a substantial
abnormality. Of those who were less than sixty years
old, 20 per cent had a herniated nucleus pulposus and
one had spinal stenosis. In the group that was sixty years
old or older, the findings were abnormal on about 57

per cent of the scans: 36 per cent of the subjects had a
herniated nucleus pulposus and 21 per cent had spinal

stenosis. There was degeneration or bulging of a disc at
at least one lumbar level in 35 per cent of the subjects
between twenty and thirty-nine years old and in all but

one of the sixty to eighty-year-old subjects. In view of
these findings in asymptomatic subjects, we concluded
that abnormalities on magnetic resonance images must
be strictly correlated with age and any clinical signs and
symptoms before operative treatment is contemplated.

Magnetic resonance imaging is being used increasingly

for the diagnosis of conditions causing acute how-back pain

and sciatica. Some investigators have proposed that mag-

netic resonance imaging should replace, rather than sup-

plement, myelography’2. Several have reported that the

sensitivity of magnetic resonance imaging for the diagnosis

of herniated nucleus pulposus and spinal stenosis is equiv-

alent to or better than that of computerized tomography,

even when computerized tomography is combined with my-

elography or discography2’58. Magnetic resonance imaging

is sensitive enough to detect a partial or complete tear of

the anulus fibrosus that is undetectable with other non-in-

vasive imaging modalities’4.
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Despite the high sensitivity of magnetic resonance im-

aging, there is still a question about whether the modality

is acceptably specific, especially when it reveals abnormal

findings in the absence of clinical signs and symptoms9.

Specificity is ordinarily defined by percentages of false-

positive and false-negative results, and it is determined most

often in symptomatic patients. However, a considerable

number of abnormalities are found on the magnetic reso-

nance images of asymptomatic subjects. An abnormal find-

ing on magnetic resonance imaging in an asymptomatic

subject is not necessarily a false-positive result, since such

a lesion cannot be correlated with an anatomical lesion in

subjects who are not operated on. Thus, in this report on

asymptomatic subjects, we use the term magnetic-resonance

positive to allow inference about the specificity of the find-

ings and to allow calculation of the prevalence of abnormal

findings.

Three studies have demonstrated high incidences (24

to 37 per cent) of abnormal findings on discograms, mye-

lograms , and computerized tomography scans of asymp-

tomatic subjects3’4”3. To our knowledge, analogous data

have not been generated for magnetic resonance imaging.

The purpose of this investigation was to determine the prey-

alence of positive findings on magnetic resonance images

of the lumbar spine in asymptomatic subjects.

Materials and Methods

Magnetic resonance imaging of the lumbar spine was

performed on sixty-seven volunteers, who ranged in age

from twenty to eighty years (average, forty-two years).

There were thirty men and thirty-seven women. The subjects

were recruited through advertising in several general news-

papers, and the respondents, as well as their spouses (when

eligible) were chosen to obtain the correct balance of sex

and age for three groups (Fig. 1). The volunteers were

screened with a standardized questionnaire, and only those

who had no history of pain in the back, sciatica, or neu-

rogenic claudication were included in the study. Any epi-

sode of non-radiating low-back discomfort that had lasted

more than twenty-four hours or had necessitated time off

from work was grounds for excluding the candidate from

the study. Volunteers were also excluded if they had had

sciatica (pain or sensory abnormalities in the buttocks or
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Demographic data for sixty-seven asymptomatic volunteers.
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lower limbs) or if walking caused pain or a sensory abnor-

mality in a lower limb.

Once the subject was entered in the study, multiplanar

magnetic-resonance imaging was done from the first lumbar

to the first sacral vertebra with a 1 .5-tesla imaging system

(Signa, General Electric, Milwaukee, Wisconsin). A sagittal

localizing series was performed with a repetition time of

400 milliseconds, an echo time of twenty milliseconds, a

slice thickness of five millimeters with one-millimeter in-

tervals, and a thirty-two to thirty-six-centimeter field of

view. For the sagittal images (twenty-four-centimeter field

of view), a multiple spin-echo technique was used, with a

repetition time of 1000 milliseconds, to produce five-mil-

himeter-thick slices at one-millimeter intervals after four

excitations. Two echoes were generated; the first had an

echo time of twenty milliseconds (Tl weighted) and the

second, an echo time ofseventy milliseconds (T2 weighted).

For axial sequences, which were angled through the disc

space, four-millimeter-thick slices at one-millimeter inter-

vals were acquired with a repetition time of600 milliseconds

and an echo time of twenty milliseconds.

The sixty-seven studies of the asymptomatic subjects

were mixed randomly with thirty-three scans that had been

made with the same scanner on patients who had well de-

fined clinical symptoms of either a herniated disc or spinal

stenosis. Those symptoms correlated with an unequivocal

abnormality on the magnetic resonance image, as previously

interpreted by neuroradiologists who were not associated

with the study. Thus, 100 scans were presented, in random

sequence, to three of us who are neuroradiologists (D. 0.

D. , T. S. D. , and N. J. P.) and who had no information

about the patients or the subjects. At the level of each disc,

any important diagnoses (herniated nucleus pulposus and

spinal stenosis) were identified, as were findings of less-

certain importance (bulging and degeneration of a disc). In

addition to rating the severity of the abnormality, the neu-

roradiologist rated his certainty about the diagnosis (definite,

probable, or possible).

Since precise radiographic definitions of lesions in the

lumbar discs remain subject to variations between readers,

this study was designed to yield a spectrum of independent

interpretations from three expert neuroradiologists. Her-

niated nucleus pulposus was considered to be an extrusion,

mainly focal, of disc material beyond the osseous confines

of the vertebral body, resulting in displacement of epidural

fat, nerve root, or thecal sac. A bulge was defined as a

diffuse, usually non-focal protrusion of non-osseous ma-

terial beyond the normal disc space. The basic criterion for

a diagnosis of stenosis of the spinal canal was non-disco-

genic loss of signal in the epidural fat with compression of

neural tissues within the canal. Degeneration of the disc

TABLE I

CORRELATION OF AGE WITH ABNORMAL MAGNETIC-RESONANCE IMAGES

OF THE LUMBAR SPINE IN SIXTY-SEVEN ASYMPTOMATIC SUBJECTS

Percentage of Subjects Who Had an Abnormal Finding

20-39 Yrs. Old 40-59 Yrs. Old 60-80 Yrs. Old
(N = 35) (N = 18) (N = 14)

All abnormal

findings

Reader 1 26 28 57

Reader 2 20 22 64

Reader 3 20 17 50

Average* 22 (7) 22 (3) 57 (7)

Herniated discs 21 22 36

Spinal stenosis 1 0 21

* Figures in parentheses represent the number of subjects in each age

group for which the interpretations of all three readers were in complete

agreement.
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Magnetic resonance image interpreted by three neuroradiologists as showing herniation of the disc between the fifth lumbar and first sacral vertebrae
in a thirty-three-year-old subject who had never had low-back pain or sciatica.

was considered to be present when there was loss of height

of the disc space and a decreased signal on T2-weighted

sequences.

At the level of each disc, each neuroradiologist scored

the findings of the magnetic resonance image quantitatively

and objectively and assessed the importance of any abnormal

finding subjectively. The results from each reader were av-

eraged, and the diagnosis and the severity of the lesion were

tabulated according to the subject’s age. Only the findings

that the interpreters had labeled as probably or definitely

abnormal were recorded as abnormal findings. The over-all

number of abnormal magnetic-resonance images included

only those that were considered to demonstrate very sub-

stantial abnormalities. Findings that were graded as being

less important to the diagnosis were tabulated separately.

The consistency of interpretation among the neuroradiolo-

gists was also assessed. Finally, the percentage of asymp-

tomatic subjects who had abnormal findings was calculated,

thus establishing the prevalence of abnormal magnetic-res-

onance images of the lumbar discs of asymptomatic sub-

jects.

Results

The three neuroradiologists independently interpreted

the magnetic resonance images as being substantially ab-

normal for about 28 per cent (nineteen) of the sixty-seven

asymptomatic subjects. Herniated nucleus pulposus was

noted in about 24 per cent (sixteen subjects) and stenosis

of the spinal canal, in about 4 per cent (three subjects).

Three more subjects had evidence of herniated nucleus puh-

posus on the magnetic resonance image, but the average of

the readings of the three neuroradiologists resulted in a rating

of ‘ ‘less than probable” . Therefore, these subjects were not

included in the group that had an abnormal scan.

The prevalence of abnormal findings was the same in

the asymptomatic men and women, but it varied according

to the ages of the subjects (Table I). In the twenty to thirty-

nine-year-old and forty to fifty-nine-year-old groups, the

prevalence of abnormal scans averaged about 20 per cent

(seven of thirty-five and four of eighteen, respectively). In

the sixty to eighty-year-old group, however, it averaged

about 57 per cent (eight of fourteen). The most common

important abnormalities in the oldest group were herniated

nucleus pulposus (about 36 per cent, or five of fourteen)

and stenosis (about 21 per cent, or three of fourteen),

whereas all but one of the subjects who were less than sixty

years old and had an abnormality had a herniated disc.

Figure 2 shows a magnetic resonance image of a thirty-

three-year-old subject who never had back pain. All three

interpreters thought that the scan showed a substantially

herniated disc between the fifth lumbar and first sacral ver-

tebrae. Most of the herniated discs were between the fourth

and fifth lumbar or the fifth lumbar and first sacral levels

(Fig. 3).
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At least one bulging disc was seen in about 54 per cent

(nineteen) of thirty-five subjects who were less than sixty

years old and in 79 per cent (eleven) of the fourteen subjects

who were sixty years old or older. Similarly, at least one

degenerated disc was noted in 34 per cent (twelve) of the

thirty-five subjects in the youngest group and in all but one

of the subjects in the oldest group (Fig. 4). In the subjects

who were less than sixty years old, the degeneration in-

volved an average of two levels, whereas in each of the

subjects who were sixty years old or older, it involved an

average of three levels. Approximately half of the degen-

erated discs also bulged, and this prevalence did not vary

with age. In contrast, the proportion of bulging discs that

were also degenerated increased from about one-third in the

subjects who were less than sixty years old to about two-

thirds in the older group.
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In all but one of the thirty-three symptomatic patients,

the findings on the magnetic resonance image correlated

with the operative diagnosis. In the exceptional patient, who

had spinal stenosis, one of the involved levels was not

identified by two of the three readers.

The three neuroradiologists agreed regarding the pres-

ence or absence of abnormal findings on the magnetic res-

onance image at 99 per cent of the 500 disc levels (five in

each subject) from both the symptomatic patients and the

asymptomatic subjects. The subjective assessments of the

severity of the findings varied somewhat, but over-all the

three readers agreed completely on the exact diagnosis at

86 per cent of the levels, two agreed on the diagnosis at 98

per cent, and there was no consensus regarding the diagnosis

at only 2 per cent of the levels. With regard to the 335 disc

levels of the asymptomatic subjects alone, all three neu-

roradiohogists agreed on the diagnosis at 90 per cent of the

levels, and two agreed on the diagnosis at 99 per cent. When

there was disagreement, it usually did not involve the pres-

ence or absence of an abnormality but rather the precise

score of its severity and importance.

Discussion

Substantial percentages of individuals who never had

low-back pain or sciatica but had abnormal myelograms (24

per cent), computerized tomography scans (36 per cent), or

discograms (37 per cent) have been reported3’4’3. In the

present study, about 30 per cent of an asymptomatic pop-

ulation had a major abnormality on a magnetic resonance

image of the lumbar spine. The finding that an asymptomatic

individual has more than a one-in-four chance of having an

abnormal magnetic-resonance image emphasizes the danger

of predicating a decision to operate on the basis of any

diagnostic tests in isolation, without clinical information.

A diagnosis that is based on magnetic resonance imaging,

U
� STENOSIS

D BULGING DISC

0 DEGEN DISC

AGE (YEARS)

FIG. 4

Incidences of herniated nucleus pulposus (HNP), spinal stenosis. a bulging disc. and a degenerated disc on the magnetic resonance images of sixty-
seven asymptomatic individuals.



ABNORMAL MAGNETIC-RESONANCE SCANS OF THE LUMBAR SPINE 407

VOL. 72-A, NO. 3. MARCH 1990

in the absence of objective clinical findings, may not be the

cause of the patient’s pain, and an attempt at operative

correction could be the first step toward disaster.

Comparison of the results of the present study with

those of investigations of other types of imaging in asymp-

tomatic subjects must be undertaken with caution. As we

have noted, many abnormal findings are age-dependent. The

study of discograms by Holt and the study of myelograms

by Hitselberger and Witten differed from our study with

regard to the mean age of the subjects. In fact, the results

of the other two studies were not analyzed according to age.

In contrast, Wiesel et al. studied computerized tomography

scans in an asymptomatic population in which the distri-

bution of age was comparable with that in ours. For the

subjects who were less than forty years old, the incidences

of abnormalities were similar in the two studies, but for the

subjects who were forty or older, our data suggested that

magnetic resonance imaging may yield fewer positive find-

ings than computerized tomography does (approximately 35

per cent compared with approximately 50 per cent). Mag-

netic resonance imaging may be even more superior than

the studies suggested because the computerized tomography

was done at the fourth and fifth lumbar and the fifth lumbar

and first sacral levels only, while the magnetic resonance

images demonstrated herniated discs at the third and fourth

lumbar levels as well. In fact, 13 per cent (four) of all

twenty-nine herniated discs in our asymptomatic subjects

were at these levels.

As with computerized tomography, subjects who were

sixty years old or older were found to have a far higher

percentage of abnormal magnetic-resonance scans than did

those who were younger than sixty. Thus, an abnormal

magnetic-resonance image in a younger patient is more

likely to be a true indication of the cause of the complaints.

For individuals who are sixty years old or older, it is less

likely that the lesions demonstrated by magnetic resonance

imaging are of clinical importance.

The interpretations of the three neuroradiohogists in our

study varied substantially less than those ofthe investigators

of the computerized tomography scans’3. In our study, the

neuroradiologists agreed completely about 60 per cent of

the scans, whereas the investigators did so about only 1 1

per cent of the computerized tomography scans. As noted

earlier, the disagreements in our study mainly concerned

the severity of the findings. Accordingly, one might infer

that magnetic resonance imaging is better than computerized

tomography for assessing the size and importance of lesions

and of neural compression. However, that inference could

be validated only if the same team of radiologists interpreted

both computerized tomography scans and magnetic reso-

nance images for the same group of patients.

The sensitivity of magnetic resonance imaging also

enabled us to study the incidence and distribution of bulging

and degenerated discs. In addition to the surprisingly high

prevalence of those findings in asymptomatic subjects of all

ages (twenty years old or older), the interrelationships of

the two findings differed from what had been expected.

Although many authors have considered bulging of a disc

to be caused by degeneration56, in our asymptomatic sub-

jects only half of the degenerated discs bulged, and only

half of the bulging discs were also degenerated. In addition,

in the older subjects, the prevalence of degeneration was

more increased than that of bulging. These relationships

may suggest that factors other than degeneration result in

bulging, or possibly that the T2-weighted magnetic-reso-

nance-imaging sequences do not detect all lesions that are

indicative of degenerated discs’5.

In analyzing the reliability of data hike ours, it is im-

portant to consider the selection of subjects as related to the

design of the study. For the asymptomatic subjects in this

study, the distribution of age and sex (Fig. 1) was similar

to the typical spectrum for patients who have how-back

pain’’0”. Our three groups contained approximately equal

numbers of men and women (by design) and most subjects

were less than sixty years old. In addition, in our study, the

distribution of the levels of the herniated discs was similar

to that in a large study of patients who were treated for

herniation of a lumbar disc”.

Another important aspect of our selection of subjects

was the exclusion of those who had any history of back

pain, sciatica, or neurogenic claudication. It is possible,

especially with older patients, that an episode of pain in the

back might be forgotten, but we tried to minimize this error

by using a standardized questionnaire that elicited the nec-

essary information with several different avenues of ques-

tioning. Subjects whose reliability was questionable or who

had problems with memory were excluded from the study.

We designed the prospective study to maximize the

reliability of the neuroradiologists’ estimates of the abnor-

mahities on the magnetic resonance images. The asympto-

matic volunteers were examined with a complete and

standardized imaging protocol that was identical to the one

used for the symptomatic patients. Precautions were taken

so that the scans of the asymptomatic subjects could not be

distinguished on a technical basis from those of the symp-

tomatic patients. We randomized the sequence in which the

scans were read so that the neuroradiologists’ interpretation

would be blind and unbiased by knowledge of the clinical

situation. The forced-choice design of the score sheet ne-

cessitated evaluation of each disc level for the four objective

findings and was intended to minimize inadvertent under-

reporting of findings. Finally, our three neuroradiologists

differed in training, experience, and type ofpractice (private

or academic), so that the spectrum of interpretation for each

scan would be as wide as possible.

In conclusion, the high incidence of bulging and de-

generated lumbar intervertebral discs seen on the magnetic

resonance images of asymptomatic subjects confirms ob-

servations that have been made with computerized tomog-

raphy and myelography studies that these findings are part
of a normal, or at least common, aging process. The finding

of an abnormal lumbar disc on a magnetic resonance image

is most reliable in symptomatic patients who are less than

sixty years old. It is less reliable in older patients. In this
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study, the prevalence of abnormal magnetic-resonance im- per cent of asymptomatic subjects emphasizes the dangers

ages for asymptomatic subjects who were less than forty of predicating a decision to operate on the basis of diagnostic

years old was comparable with that reported by Wiesel et tests - even when a state-of-the-art modality is used -

al. for computerized tomography scans. Finally, the finding without precise correlation with clinical signs and symp-

of substantial abnormalities of the lumbar spine in about 28 toms.

References

1. FRYMOYER, J. W.: Back Pain and Sciatica. New England J. Med.. 318: 291-300, 1988.
2. GIBsoN, M. J.; BUCKLEY, J.; MAWHINNEY, R. ; MULHOLLAND, R. C. ; and WORTHINGTON, B. S. : Magnetic Resonance Imaging and Discography

in the Diagnosis of Disc Degeneration. A Comparative Study of 50 Discs. J. Bone and Joint Surg. , 68-B(3): 369-373, 1986.
3. HITSELBERGER, W. E. . and WITTEN, R. M.: Abnormal Myelograms in Asymptomatic Patients. J. Neurosurg. , 28: 204-206, 1968.
4. HOLT, E. P. , JR. : The Question of Lumbar Discography. J. Bone and Joint Surg. , 50-A: 720-726, June 1968.
5. MARAVILLA, K. R.; LESI-I, PHILIP; WEINREB, J. C.; SELBY, D. K. ; and MOONEY, VERT: Magnetic Resonance Imaging of the Lumbar Spine with

CT Correlation. Am. J. Neuroradiol. . 6: 237-245, 1985.
6. MASARYK, T. J. ; Ross, J. S. ; MODIC, M. T.; BOUMPHREY, FRANCIS; BOHLMAN, HENRY; and WILBER, GEOFFREY: High-Resolution MR Imaging

of Sequestered Lumbar Intervertebral Disks. Am. J. Neuroradiol., 9: 351-358, 1988.
7. MODIC, M. T. ; MASARYK, THOMAS; BOUMPHREY, FRANCIS; GOORMASTIC, MARLENE; and BELL, GORDON: Lumbar Herniated Disk Disease and

Canal Stenosis: Prospective Evaluation by Surface Coil MR. CT. and Myelography. Am. J. Neuroradiol., 7: 709-717, 1986.
8. OSBORN, A. G. ; HooD, R. S. ; SHERRY, R. G. ; SMOKER, W. R. K.; and HARNSBERGER, H. R.: CI’/MR Spectrum of Far Lateral and Anterior

Lumbosacral Disc Herniations. Am. J. Neuroradiol. , 9: 775-778. 1988.
9. ROTHMAN, R. H.: A Study of Computer-Assisted Tomography. Introduction. Spine, 9: 548, 1984.

10. THOMAS, A. M. C. , and AFSHAR, F. : The Microsurgical Treatment of Lumbar Disc Protrusion. Follow-up of 60 Cases. J. Bone and Joint Surg.,
69-B(S): 696-698. 1987.

11. WEINSTEIN, J.; SPRATT, K. F.; LEHMANN. T.: MCNEILL, T.: and HEJNA, W.: Lumbar Disc Herniation. A Comparison of the Results of

Chemonucleolysis and Open Discectomy after Ten Years. J. Bone and Joint Surg. , 68-A: 43-54, Jan. 1986.
12. WEISZ, G. M.; LAMOND, T. S.; and KITCHENER, P. N.: Spinal Imaging: Will MRI Replace Myelography? Spine, 13: 65-68, 1988.
13. WIESEL, S. W.; TSOURMAS, NICHOLAS; FEFFER. H. L.; CITRIN, C. M.; and PATRONAS, NICHOLAS: A Study of Computer-Assisted Tomography.

I . The Incidence of Positive CAT Scans in an Asymptomatic Group of Patients. Spine, 9: 549-551 , 1984.
14. YU, SHIWEI; SETHER, L. A. ; Ho, P. S. P. ; WAGNER, MARVIN; and HAUGHTON, V. M.: Tears of the Anulus Fibrosus: Correlation between MR

and Pathologic Findings in Cadavers. Am. J. Neuroradiol. , 9: 367-370, 1988.
15. ZUCHERMAN, JAMES; DERBY, RICHARD; HSU. KEN: GOLDTHWAITE, NOEL; WHITE, ARTHUR; and PICETTI, GEORGE: MRI Scan Does Not Replace

Discography. Orthop. Trans. , 13: 16, 1989.

























 

 

 
MEDICAL POLICY 

 

 
 
POLICY 
RELATED POLICIES 
POLICY GUIDELINES 
DESCRIPTION 
SCOPE 
BENEFIT APPLICATION 
RATIONALE 
REFERENCES 
CODING 
APPENDIX 
HISTORY 

Lumbar Spinal Fusion 

Number  7.01.542 
Effective Date   April 14, 2015 
Revision Date(s) 04/14/15; 01/13/15; 07/14/14; 04/08/13; 10/09/12; 09/11/12; 
03/11/11 
Replaces  7.01.141 (not adopted) 
 

  

Policy 

[TOP] 

Lumbar spinal fusion may be considered medically necessary for any one of the following conditions: 

1. Spinal stenosis with both of the following: 
a. Any one of the following 

1. Associated spondylolisthesis demonstrated on plain x-rays OR spinal instability 
demonstrated with 4 mm in the sagittal plane measured on functional flexion/extension 
films; OR 

2. Spinal instability is anticipated due to need for bilateral or wide decompression with 
facetectomy or resection of pars interarticularis; imaging studies must document 
encroachment on the nerve root channel (neural foramen); AND 

b. Either of the following: 
1. Neurogenic claudication or radicular pain that results in significant functional impairment 

in a patient who has failed at least 3 month of conservative care and has documentation 
of central/lateral recess/or foraminal stenosis on MRI or other imaging, OR 

2. Severe or rapidly progressive symptoms of motor loss, neurogenic claudication or cauda 
equina syndrome 

2. Severe, progressive idiopathic scoliosis with either of the following: 
a. Cobb angle greater than 40 degrees 
b. Spinal cord compression with neurogenic claudication or radicular pain that results in significant 

functional impairment in a patient who has failed at least 3 month of conservative care 
3. Severe degenerative scoliosis (i.e., lumbar or thoracolumbar) with a minimum Cobb angle of 30 degrees, 

or significant sagittal imbalance (e.g., sagittal vertical axis > 5 cm), and with any one of the following: 
a. Documented progression of deformity with persistent axial (nonradiating) pain and impairment or 

loss of function unresponsive to at least 1 year of conservative therapy 
b. Persistent and significant neurogenic symptoms (claudication or radicular pain) with impairment 

or loss of function, unresponsive to at least 1 year of conservative nonsurgical care 
c. Severe or rapidly progressive symptoms of motor loss, neurogenic claudication or cauda equina 

syndrome 
4. Isthmic spondylolisthesis, when all of the following are present: 

a. Congenital (Wiltse type I) or acquired pars defect (Wiltse II), documented on x-ray, and: 
b. Persistent back pain (with or without neurogenic symptoms), with impairment or loss of function 
c. Either unresponsive to at least 3 months of conservative nonsurgical care or with severe or 

rapidly progressive symptoms of motor loss, neurogenic claudication or cauda equina syndrome 
5. Recurrent, same level, disc herniation, at least 3 months after previous disc surgery, when all of the 

following are present: 
a. Recurrent neurogenic symptoms (radicular pain or claudication) or evidence of nerve-root 



 
 

irritation, as demonstrated by a positive nerve-root tension sign or positive femoral tension sign or 
a corresponding neurologic deficit 

b. Impairment or loss of function 
c. Unresponsive to at least 3 months of conservative nonsurgical care or with severe or rapidly 

progressive symptoms of motor loss, neurogenic claudication or cauda equina syndrome 
d. Neural structure compression or instability documented by imaging at a level and side 

corresponding to the clinical symptoms 
6. Pseudarthrosis, documented radiologically, when all of the following are present: 

a. No less than 6 months after initial fusion with persistent axial back pain, with or without 
neurogenic symptoms, or with severe or rapidly progressive symptoms of motor loss, neurogenic 
claudication or cauda equina syndrome 

b. Impairment or loss of function, in a patient who had experienced significant interval relief of prior 
symptoms 

7. Instability due to fracture, dislocation, infection, abscess, or tumor when extensive surgery is required that 
could create an unstable spine 

8. Iatrogenic or degenerative flatback syndrome with significant sagittal imbalance; when fusion is 
performed with spinal osteotomy or interbody spacers 

9. Adjacent level disease when all of the following are present: 
a. Persistent back pain (radicular pain or neurogenic claudication) with impairment or loss of 

function that is unresponsive to at least 3 months of conservative therapy 
b. Eccentric disc space collapse, spondylolisthesis, acute single level scoliosis, or lateral listhesis on 

imaging 
c. Symptoms and functional measures correlate with imaging findings 
d. The previous fusion resulted in significant relief for at least 6 months 

 
Lumbar spinal fusion is considered investigational if the sole indication is any one of the following conditions: 

 Disc herniation 

 Chronic nonspecific low back pain without radiculopathy 

 Degenerative disc disease 

 Initial discectomy/laminectomy for neural structure decompression 

 Facet syndrome 
 
Smoking within the previous 6 weeks is a contraindication for lumbar spinal fusion. 
 
Lumbar spinal fusion is considered not medically necessary for any indication not addressed above.  
 
Multiple level lumbar spinal fusion is considered not medically necessary when the criteria listed above are not 
met for all levels that will be fused. 

  

Related Policies 

[TOP] 

7.01.85 Electrical Stimulation of the Spine as an Adjunct to Spinal Fusion Procedures 
 

7.01.87 Artificial Intervertebral Disc: Lumbar Spine 
 

7.01.130 Axial Lumbosacral Interbody Fusion 
 

7.01.138 Interspinous Fixation (Fusion) Devices 
 

  

Policy Guidelines 

[TOP] 

Smoking within the previous 6 weeks is a contraindication for lumbar spinal fusion. 

file:///c:/users/us45297/appdata/local/microsoft/windows/temporary%20internet%20files/content.outlook/23uzvy3s/7.01.85.pdf
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file:///c:/users/us45297/appdata/local/microsoft/windows/temporary%20internet%20files/content.outlook/23uzvy3s/7.01.87.pdf
file:///c:/users/us45297/appdata/local/microsoft/windows/temporary%20internet%20files/content.outlook/23uzvy3s/7.01.87.pdf
7.01.130.pdf
7.01.130.pdf
file:///c:/users/us45297/appdata/local/microsoft/windows/temporary%20internet%20files/content.outlook/23uzvy3s/7.01.138.pdf
file:///c:/users/us45297/appdata/local/microsoft/windows/temporary%20internet%20files/content.outlook/23uzvy3s/7.01.138.pdf


 
 

 
Conservative nonsurgical therapy for the duration specified should include the following: 

 Use of prescription strength analgesics for several weeks at a dose sufficient to induce a therapeutic 
response 

 Analgesics should include anti-inflammatory medications with or without adjunctive medications such as 
nerve membrane stabilizers or muscle relaxants (if not contraindicated) AND 

 Participation in at least 6 weeks of physical therapy (including active exercise) or documentation of why 
the patient could not tolerate physical therapy, AND 

 Evaluation and appropriate management of associated cognitive, behavioral or addiction issues when 
present 

 Documentation of patient compliance with preceding criteria. 
 
“Severely restricted functional ability” should generally include loss of function and/or documentation of inability or 
significantly decreased ability to perform normal daily activities of work, school or at-home duties. 
 
Persistent debilitating pain is defined as: 

 Significant level of pain on a daily basis defined on a visual analog scale (VAS) as greater than 4; AND 

 Pain on a daily basis that has a documented impact on activities of daily living in spite of optimal 
conservative nonsurgical therapy as outlined above and appropriate for the patient. 

 
The minimal documents necessary to accurately and expeditiously complete reviews for spinal fusion are:  

 Specific procedures requested with CPT/ICD-9 codes and disc levels indicated 

 Office notes, including a current history and physical exam 

 Detailed documentation of extent and response to conservative therapy, including outcomes of any 
procedural interventions, medication use and physical therapy/physiatrist notes 

 Documentation of current smoking status, and evidence of 6 weeks of non-smoking status prior to 
scheduled surgery (unless emergent) 

 Most recent radiology reports for MRI`s, CT`s, etc. Imaging must be performed and read by an 
independent radiologist. If discrepancies should arise in the interpretation of the imaging, the radiologist 
report will supersede 

 Flexion-extension films for spinal fusion requests based upon instability 

 The requesting surgeon should have personally evaluated the individual at least twice before requesting 
surgery (except in cases of malignancy, trauma, infection or rapidly progressive neurologic symptoms) 

  

Description 

[TOP] 

Summary 
Lumbar spinal fusion (arthrodesis) is a surgical technique that involves fusion of 2 or more lumbar vertebrae using 
local bone, autologous bone taken from the iliac crest of the patient, allogeneic donor bone, or bone graft 
substitutes. There are numerous potential indications for lumbar spinal fusion. A number of these indications are 
controversial, for example when lumbar spinal fusion is performed in combination with discectomy for either 
herniated discs or degenerative disc disease, or in combination with decompression of the spinal canal for spinal 
stenosis when there is no suggestion of instability. 
 
The literature was examined on the use of fusion for the following indications: 

 Spinal Stenosis with Spinal Instability. Findings from the SPORT trial, in which 95% of patients in the 
surgical group underwent decompression with fusion, and a smaller study that specifically assessed the 
addition of fusion to decompression, support that fusion in patients with spinal stenosis associated with 
spondylolisthesis improves outcomes and therefore may be considered medically necessary for this 
indication. 

 Idiopathic Scoliosis. Long-term follow-up of a large case series and guidelines from the Scoliosis 
Research Society provide support that fusion can reduce curve progression in patients with curves 



 
 

greater than 40°. Therefore, lumbar spinal fusion may be considered medically necessary for this 
population. 

 Degenerative Scoliosis. No randomized controlled trials (RCT) were identified on the treatment of adult 
symptomatic lumbar scoliosis with fusion. A cohort study found superior outcomes in patients treated with 
fusion compared with nonoperative controls. Based on this evidence, clinical input, and the strong 
rationale for its efficacy, spinal fusion may be considered medically necessary for adults with 
degenerative scoliosis. 

 Isthmic Spondylolisthesis. One RCT was identified that compared fusion versus an exercise program in 
patients with symptomatic isthmic spondylolisthesis. Results of this trial support that fusion may be 
considered medically necessary for this condition. 

 Spinal Fracture. Results of 1 small randomized trial indicate that spinal fusion for patients with spinal 
fracture without instability or neural compression may result in worse outcomes than nonsurgical 
management, and therefore spinal fusion is considered not medically necessary for this indication. 

 Herniated Discs. Current evidence, which includes the large SPORT RCT, supports surgical treatment 
with discectomy for lumbar disc herniation. Evidence is insufficient to conclude that the addition of fusion 
to discectomy improves outcomes in patients with lumbar disc herniation without instability. As a result, 
lumbar spinal fusion is considered investigational for this indication. 

 Nonspecific Chronic Low Back Pain. Meta-analysis of results from 4 RCTs found no clinically significant 
advantage of lumbar fusion over conservative therapy in patients with nonspecific chronic low back pain 
(CLBP) that is unresponsive to conservative management. While some trials have reported a benefit, 
others have not. Due to the uncertainty as to whether outcomes are improved, spinal fusion is considered 
investigational for this population. 

 

Background 
Fusion of the lumbar spine can be approached from an anterior, lateral, or posterior direction (see Appendix). 
Anterior (ALIF) or posterior lumbar interbody fusion (PLIF) are traditionally performed with an open approach 
(long incision with wide retraction of the musculature), but can also be performed through minimally 
invasive/minimal access procedures. Minimally invasive approaches that use specialized retractors include lateral 
transpsoas interbody fusion/lateral interbody fusion (e.g., lateral transpsoas interbody fusion [LTIF], extreme 
lateral interbody fusion [XLIF], direct lateral lumbar interbody fusion [DLIF]), and transforaminal interbody fusion 
(TLIF). Posterolateral fusion (PLF) fuses the transverse processes alone and should be differentiated from the 
interbody procedures (e.g., PLIF) just described. Interbody cages, instrumentation such as plates, pedicle screws, 
or rods, and osteoinductive agents such as recombinant human bone morphogenetic protein (rhBMP) may be 
used to stabilize the spine during the months that fusion is taking place and to improve fusion success rates. 
 
The objective of interbody fusion is to permanently immobilize the functional spinal unit (2 adjacent vertebrae and 
the disc between them) that is believed to be causing pain and/or neurologic impingement. An alternative or 
supplemental approach is fusion of the transverse processes. Lumbar fusion is most commonly accepted when it 
is used to stabilize an unstable spine or to correct deformity. For example, lumbar spondylolisthesis is an acquired 
anterior displacement (slip) of 1 vertebra over the subjacent vertebra that is associated with degenerative 
changes. Patients who do not have neurologic deficits will typically do well with conservative care. However, 
patients who present with sensory changes, muscle weakness or cauda equina syndrome are more likely to 
develop progressive functional decline without surgery. Scoliosis, an abnormal lateral and rotational curvature of 
the vertebral column, can result in severe deformity that is associated with back pain in adulthood and may lead 
to compromised respiratory function if it is not corrected. Scoliosis with severe deformity is also an accepted 
indication for spinal fusion. 
 
Lumbar spinal fusion is more controversial when the conditions previously described are not present. For 
example, fusion is frequently performed in combination with discectomy or laminectomy when these procedures 
do not result in instability of the spine. Fusion has also been performed for degenerative disc disease (DDD). 
DDD is a universal age-related condition consisting of morphologic changes in the lumbar motion segment. As 
many degenerative changes seen on imaging are asymptomatic, and invasive provocative discography has 
variable accuracy in the ability to localize the pain generator, identifying the source of low back pain can be 
difficult. A large number of fusion operations are also performed for non-specific low back pain that is not 
responsive to nonsurgical measures (e.g., nonsteroidal anti-inflammatory drugs [NSAIDs], analgesics, and 
physical therapy), when definite indications for fusion are not present. Across the United States, there is wide 
variation in the rates of lumbar spinal fusion, and many experts consider lumbar fusion to be overused, indicating 
a need for better standardization and uniformity in the application of this procedure. 
 



 
 

Regulatory Status 
Lumbar spinal fusion is a surgical procedure and does not require approval by the U.S. Food and Drug 
Administration (FDA). A variety of instrumentation used in lumbar spinal fusion is cleared for marketing by the 
FDA. Infuse (rhBMP-2) and OP-1 (rhBMP-7) are approved by the FDA for specified indications  

  

Scope 

[TOP] 

Medical policies are systematically developed guidelines that serve as a resource for Company staff when 
determining coverage for specific medical procedures, drugs or devices. Coverage for medical services is subject 
to the limits and conditions of the member benefit plan. Members and their providers should consult the member 
benefit booklet or contact a customer service representative to determine whether there are any benefit limitations 
applicable to this service or supply. This medical policy does not apply to Medicare Advantage. 

  

Benefit Application 

[TOP] 

N/A 

  

Rationale 

[TOP] 

This policy was created in March 2011 with a regular literature search of the MEDLINE database. The most 
recent literature review was performed through September 30, 2014. Below is a summary of key studies to date. 
 

Spinal Stenosis with Spondylolisthesis 
A consensus statement from the North American Spine Society (NASS) defines degenerative lumbar spinal 
stenosis as a condition in which there is diminished space available for the neural and vascular elements in the 
lumbar spine secondary to degenerative changes in the spinal canal. (1) When symptomatic, this causes a 
variable clinical syndrome of gluteal and/or lower extremity pain and/or muscle fatigue which may occur with or 
without back pain. 
 
The NASS defines lumbar degenerative spondylolisthesis as an acquired anterior displacement of one vertebra 
over the subjacent vertebra, associated with degenerative changes, but without an associated disruption or defect 
in the vertebral ring. (2) Most patients with symptomatic degenerative lumbar spondylolisthesis and an absence of 
neurologic deficits do well with conservative care. Patients who present with sensory changes, muscle weakness 
or cauda equina syndrome, are more likely to develop progressive functional decline without surgery. 
 
Weinstein et al. reported findings from the multicenter controlled trial (Spine Patient Outcomes Research Trial 
[SPORT]) that compared surgical and nonsurgical treatment for lumbar degenerative spondylolisthesis. (3, 4) All 
patients had neurogenic claudication or radicular leg pain associated with neurologic signs, spinal stenosis shown 
on cross-sectional imaging, and degenerative spondylolisthesis shown on lateral radiographs with symptoms 
persisting for at least 12 weeks. There were 304 patients in a randomized cohort and 303 patients in an 
observational cohort. About 40% of the randomized cohort crossed over in each direction by 2 years of follow-up. 
At the 4-year follow-up time point, 54% of patients randomized to nonoperative care had undergone surgery. Five 
percent of the surgically-treated patients received decompression only and 95% underwent decompression with 
fusion. Analysis by treatment received was used due to the high percentage of crossovers. This analysis, 
controlled for baseline factors, showed a significant advantage for surgery at up to 4 years of follow-up for all 
primary and secondary outcome measures. 
 
A 1991 study by Herkowitz et al. evaluated decompression, with or without fusion, in 50 patients with 
spondylolisthesis and spinal stenosis. (5) All patients had failed a trial of non-operative treatment. This quasi-



 
 

randomized prospective study used alternating assignment to the 2 treatment groups. At a mean follow-up of 3 
years (range, 2.4 to 4.0), the patients who had posterolateral lumbar fusion (PLF) together with decompression 
had significantly improved outcomes, as measured by overall outcomes and numeric rating scales, compared to 
the group of patients who underwent decompression alone. 
 

Section Summary 
Findings from the SPORT trial, in which 95% of patients in the surgical group underwent decompression with 
fusion, and the smaller study by Herkowitz et al. that specifically assessed the addition of fusion to 
decompression, support that the use of lumbar spinal fusion improves outcomes in patients with spinal stenosis 
associated with spondylolisthesis. 
 

Adolescent Idiopathic Scoliosis 
Scoliosis is an abnormal lateral and rotational curvature of the vertebral column. Treatment of scoliosis currently 
depends on 3 factors: the cause of the condition (idiopathic, congenital, or secondary), the severity of the 
condition (degrees of curve), and the remaining growth expected for the patient at the time of presentation. 
Children who have vertebral curves measuring between 25° and 40° with at least 2 years of growth remaining are 
considered to be at high risk of curve progression. Because severe deformity may lead to compromised 
respiratory function and is associated with back pain in adulthood, in the United States surgical intervention with 
spinal fusion is typically recommended for curves that progress to 45° or more. (6)  
 
In 2001, Danielsson and Nachemson reported long-term follow-up on 283 consecutive patients who had been 
treated with a brace or with surgical treatment for adolescent idiopathic scoliosis in Sweden. (7) Lumbar curves of 
less than 60° were treated with a brace worn for an average of 2.7 years. Curves of 60°or more were treated with 
fusion using bone grafts from the iliac crest. An average of 9.5 vertebrae were fused. Clinical and radiologic 
follow-up was obtained in 89% of patients at a mean of 22 years (range, 20-28). Curve progression was 3.5° for 
surgically-treated curves and 7.9°for brace-treated curves. Five patients (4%) treated surgically and 39 (36%) 
treated with bracing had an increase in the Cobb angle of more than 10°. 
 

Section Summary 
Long-term follow-up of a large case series supports guidelines from the Scoliosis Research Society that fusion 
can reduce curve progression in patients with curves greater than 40°. This is likely to result in reduced morbidity 
for treated patients. 
 

Adult Symptomatic Lumbar Scoliosis 
In 2009, Bridwell et al. reported a prospective multicenter cohort study that compared operative versus 
nonoperative treatment of adult symptomatic lumbar scoliosis (defined as a minimum Cobb angle of 30°) in 160 
consecutively enrolled patients. (8) Operative versus nonoperative treatment was decided by the patient and 
medical team. Nonoperative treatment included observation (21%), medications (26%), medications plus physical 
therapy and/or injections (40%), and other treatment without medications (13%). For analysis, the patients were 
matched using propensity scores that included baseline Cobb angle, Oswestry Disability Index (ODI), Scoliosis 
Research Society subscore, and a numerical rating scale for back and leg pain. The percentage of patients who 
returned for follow-up at 2 years was higher for operative than non-operative patients (95% vs. 45%), though the 
baseline measures for patients who were lost-to-follow-up was similar to those who were followed for 2 years. At 
the 2-year follow-up, non-operative treatment had not improved quality of life or any other outcome measures, 
while the operative group showed significant improvement in all outcomes. 
 

Section Summary 
No randomized controlled trials were identified on the treatment of adult symptomatic lumbar scoliosis with fusion. 
A cohort study, which may be subject to selection bias from the patient choice of treatment, reported superior 
outcomes in patients treated with fusion compared to non-operative controls. 
 

Isthmic Spondylolisthesis 
In 2000, Moller and Hedlund reported a study of 111 patients with adult isthmic spondylolisthesis who were 
randomly assigned to posterolateral fusion (with or without instrumentation, n=77) or to an exercise program 



 
 

(n=34). (9) Inclusion criteria for the study were lumbar isthmic spondylolisthesis of any grade, at least 1 year of 
low back pain or sciatica, and a severely restricted functional ability. The mean age of patients was 39 years, with 
a mean age at onset of symptoms of 26 years. At 1- and 2-year follow-up, functional outcome (assessed by the 
Disability Rating Index) had improved in the surgery group but not in the exercise group. Pain scores improved in 
both groups, but were significantly better in the surgically treated group compared to the exercise group. 
 

Section Summary 
One RCT was identified that compared fusion vs. an exercise program for patients with symptomatic isthmic 
spondylolisthesis. Results of this trial support that the use of fusion for this condition improves functional status 
compared to conservative treatment. 
 

Spinal Fracture 
A 2006 qualitative systematic review compared operative and nonoperative treatment for thoracolumbar burst 
fractures in patients without neurological deficit. (10) Two RCTs were identified, one by Wood et al. in 2003 
(described below) and a second small study by Alany et al. with 20 patients. 
 
The study by Wood et al. randomized 53 consecutive patients with a stable burst fracture and no neurological 
deficit or loss of structural integrity to fusion with instrumentation or to non-operative treatment with application of 
a body cast or orthosis for approximately 16 weeks. (11) At an average follow-up of 44 months (24 month 
minimum) the patients completed assessments of pain and function. At follow-up the 2 groups were similar in the 
average fracture kyphosis, canal compromise and return to work. Patients treated nonoperatively reported less 
disability on the ODI and SF-36 physical function, lower pain scores, and had fewer complications. 
 

Section Summary 
Results of this small randomized trial indicate that spinal fusion may be associated with worse outcomes 
compared to conservative care in patients with spinal fracture without instability or neural compression. 
 

Lumbar Disc Herniation with Radiculopathy 
Weinstein et al. also reported on randomized (n=501) and observational (n=743) cohorts of patients from the 
SPORT trial with lumbar disc herniation and radiculopathy who received either discectomy or nonoperative care. 
(12, 13) There was no mention of any patient undergoing fusion following discectomy. Specific inclusion criteria at 
enrollment were radicular pain (below the knee for lower lumbar herniations, into the anterior thigh for upper 
lumbar herniations) and evidence of nerve-root irritation with a positive nerve-root tension sign (straight leg raise–
positive between 30° and 70° or positive femoral tension sign) or a corresponding neurologic deficit (asymmetrical 
depressed reflex, decreased sensation in a dermatomal distribution, or weakness in a myotomal distribution). 
Additionally, all participants were surgical candidates who had undergone advanced vertebral imaging (97% 
magnetic resonance imaging, 3% computed tomography) showing disk herniation (protrusion, extrusion, or 
sequestered fragment) at a level and side corresponding to the clinical symptoms. Patients with multiple 
herniations were included if only one of the herniations was considered symptomatic (i.e., if only one was planned 
to be operated on). Exclusion criteria included prior lumbar surgery, cauda equina syndrome, scoliosis greater 
than 15°, segmental instability (>10°angular motion or >4-mm translation), vertebral fractures, spine infection or 
tumor, inflammatory spondyloarthropathy, pregnancy, comorbid conditions contraindicating surgery, or 
inability/unwillingness to have surgery within 6 months. In the randomized cohort, 50% of patients assigned to 
discectomy and 30% of patients assigned to non-operative treatment received surgery in the first 3 months. 
Intent-to-treat analysis for the randomized cohort found a small advantage for patients assigned to discectomy 
with no significant differences between the 2 groups for the primary outcome measures. Analysis by treatment-
received found significant advantages for discectomy. In the observational cohort, the 528 patients who chose 
surgery had greater improvement in the primary outcome measures of bodily pain, physical function, and ODI 
compared to the 191 patients who received usual non-operative care. All groups improved over time. 
 

Section Summary 
Current evidence, which includes a large RCT, supports that surgical treatment with discectomy improves 
outcomes for lumbar disc herniation with radiculopathy. However, there is no evidence to support that the addition 
of spinal fusion to discectomy improves outcomes in patients with the sole indication of lumbar disc herniation 
without instability. 



 
 

 

Tobacco Use and Spinal Fusion 
Tobacco use has been recognized as a contributor to poor healing and is associated with an increased risk of 
non-union by several researchers. Deyo, et al, found an increased risk of major complications in their 2010 study 
of adults who underwent lumbar fusion for spinal stenosis. (14) As early as 1986, (Brown et al) noted a higher rate 
of pseudoarthosis in individuals who used tobacco and underwent spinal fusion. (15) Anderson, et al (2001) found 
that fusion mass was decreased in smokers, and that smokers had a lower bone density over all. (16) They also 
found that smoking cessation increases fusion rates to close to those of non-smokers. Tobacco use has also 
been associated with less pain relief, poorer functional improvement in rehabilitation, and poorer rates of 
satisfaction (17) Others have reported that smoking cessation correlates with outcomes that are similar to those 
seen in non-smokers (18). 
 
The American Academy of Orthopedic Surgeons (AAOS) strongly recommends avoiding use and exposure to 
tobacco products because of the negative impact on the musculoskeletal system including the bones, muscle, 
tendons and ligaments (19, 20). Lumbar fusion is usually an elective surgery; and ideally individuals should  be in 
the best physical condition prior to undergoing surgery. The guidelines recommend smoking cessation for 4-8 
weeks prior to surgery. The International Society of Advancement for Spine Surgery  also recommends that while 
undergoing conservative care prior to surgery smokers should be encouraged to stop smoking as smoking 
aggravates low back pain, is a risk factor for multiple systemic health problems, and increases the risk from poor 
outcomes of spine surgery (21). 
 

Chronic Low Back Pain without Radiculopathy 
Nonspecific chronic low back pain (CLBP) is persistent low back pain that is not attributable to a recognizable, 
known specific pathology such as infection, tumor, osteoporosis, fracture, structural deformity (e.g., 
spondylolisthesis, scoliosis), inflammatory disorder, radiculitis, or cauda equine syndrome. Surgical interventions, 
including fusion and disc arthroplasty, have been applied with the belief that abnormal intersegmental movement 
or degenerative pathology may be the cause of CLBP. (22) 
 
A systematic review from 2013 assessed the number of studies that had been published up until that time on 
surgical fusion for CLBP. (23) As of September 2012, 4 RCTs with a total of 981 patients had been published 
comparing surgical versus nonsurgical approaches to CLBP. In contrast, 33 RCTs with a total of 3,790 patients 
had compared variations of surgical techniques. 
 
Another systematic review from 2013 compared lumbar fusion vs. conservative treatment in patients with CLBP. 
(24) Meta-analysis of 4 trials (described next) with a total of 666 patients reported a reduction in the ODI that was 
-2.91 in favor of lumbar fusion. However, this did not attain statistical significance or the minimal clinically 
significant difference in ODI of 10 points. There was evidence of publication bias that favored placebo. The review 
concluded that there is strong evidence that lumbar fusion does not lead to a clinically significant reduction in 
perceived disability compared to conservative treatment in patients with CLBP and degenerative spinal disease. 
The review also concluded that it is unlikely that further research on the subject would alter this conclusion. 
 
In 2012, the Agency for Healthcare Research and Quality (AHRQ) posted for public comment a draft of an 
updated technology assessment on spinal fusion for treating painful lumbar degenerated discs or joints. (25) As of 
September, 2014, AHRQ lists the report as in the final production phase. (26) The draft, which reviewed 4 of the 
studies described below, concluded that the evidence was minimally sufficient to conclude that fusion was 
associated with improved back pain and function at 2 years compared with physical therapy, but that the clinical 
significance of these findings was uncertain. This technology assessment is being finalized for publication. 
 
One of the studies that compared surgical versus nonsurgical treatment for CLBP was a 2001 multi-center trial by 
the Swedish Lumbar Spine Study Group. (27) In this study, 294 patients with CLBP for at least 2 years, sick leave 
or disability for at least 1 year (mean, 3 years), and radiologic evidence of disc degeneration, were randomized 
into 1 of 3 types of spinal fusion or to physical therapy supplemented by other nonsurgical treatment. Patients 
were excluded if they had specific radiologic findings such as spondylolisthesis, new or old fractures, infection, 
inflammatory process, or neoplasm. With intent-to-treat analysis, the surgical group showed a greater reduction in 
back pain (33% vs. 7%), disability according to the ODI (25% vs. 6% reduction), Million visual analog score (VAS, 
28% vs. 8%) and General Function Score (GFS, 31% vs. 4%). Significantly more surgical patients were back to 
work (36% vs. 13%) and more reported their outcome as better or much better (63% vs. 29%). 
 



 
 

A 2005 trial from the English Spine Stabilisation Trial Group was a pragmatic multi-center randomized trial that 
compared spinal fusion with an intensive (approximately 75 hours) physical and cognitive-behavioral rehabilitation 
program. (28) Patients (n=349) who had back pain for at least 1 year and were considered candidates for surgical 
stabilization of the spine by the treating physician were randomized if the clinician and patient were uncertain 
which of the study treatment strategies were best. Radiological findings were not part of the inclusion criteria. By 
the 2-year follow-up, 48 (28%) of patients who were randomized to rehabilitation had undergone surgery. Results 
for 1 of the 2 primary outcome measures (ODI) showed a modest but significantly greater improvement (4.1 
points) in the surgery group. There were no significant differences between the groups for the walking test or for 
any of the secondary outcome measures. 
 
In 2010, Brox and colleagues reported 4-year follow-up from 2 randomized trials that compared surgery versus 
cognitive intervention and exercises in 124 patients with disc degeneration. (29) One of the studies enrolled 
patients with CLBP and radiographic evidence of disc degeneration, the other enrolled patients with chronic back 
pain after previous surgery for disc herniation. The criteria for symptomatic DDD were based on imaging without 
other diagnostic tests to identify the source of the CLBP. The combined 4-year follow-up rate was 92% in the 
surgical group and 86% in the non-surgical group. In the non-surgical group, 24% had undergone surgery by 4 
years. In the surgical group, 15 (25%) had re-operation for persistent complaints or deterioration of the condition. 
In the intention-to-treat analysis, there was no significant difference between the groups in the ODI or in the 
percentage of patients who were on disability at 4 years. For the secondary outcomes, the only treatment effect 
identified was a reduction of fear-avoidance beliefs favoring cognitive intervention and exercises. Interpretation of 
this study is limited by the high percentage of cross-overs from non-surgical to surgical treatment. 
 
A smaller trial that is frequently cited is a 2011 study by Ohtori et al. (30) In this study, patients with discogenic 
low back pain for at least 2 years (without radiculopathy) were selected following demonstration of disc 
degeneration at 1 level based on MRI, pain provocation on discography, and pain relief following intradiscal 
injection of anesthetic. Forty-six patients did not agree to undergo discography or intradiscal anesthetic injection, 
and 11 patients were excluded because of negative results. A majority of the patients (70%) were categorized 
with a bulging disc and the remaining had evidence of disc degeneration on MRI. The 41 patients included in the 
study were divided into a walking and stretching group (over a period of 2 years, n=20), or discectomy and fusion 
(n=21). The approach was anterior lumbar interbody fusion (ALIF, n=15) or alternatively posterolateral fusion 
(PLF, n=6) if the anterior approach was technically difficult due to blood vessel anatomy. At 2 years of follow-up, 
there was improvement for all groups on the visual analog score (VAS), Japanese Orthopedic Association Score 
(JOAS), and the ODI. The 2 surgical groups scored significantly better compared to the minimal treatment group 
on all measures, with some advantage of ALIF over PLF. For example, VAS improved from 7.7 to 4.7 in the 
minimal treatment group, from 7.4 to 1.3 in the ALIF group, and from 6.5 to 3.5 in the PLF group. A limitation of 
this study is the minimal treatment provided to the control group. 
 

Section Summary 
The results of trials comparing fusion to non-surgical management in this population are mixed. A meta-analysis 
of results from 4 RCTs found no clinically significant advantage of lumbar fusion over conservative therapy in 
patients with CLBP that is not attributable to a recognizable, known specific pathology such as, infection, tumor, 
osteoporosis, fracture, structural deformity (e.g. spondylolisthesis, scoliosis), inflammatory disorder, radiculitis, or 
cauda equina syndrome. The strongest benefits of surgery were reported in a study of patients who had been on 
sick leave or disability for more than 1 year, while no advantage of surgery was found when the patients or 
surgeon were unsure of whether surgery or conservative therapy would be the best treatment strategy. 
Interpretation of these studies is limited by the high percentage of patients who cross over to surgery, variances in 
the type of spinal fusion (e.g., posterolateral versus interbody), and uncertainty in establishing whether the source 
of CLBP is from DDD. 
 

Clinical Input Received through Physician Specialty Societies and Academic Medical 
Centers 
While the various physician specialty societies and academic medical centers may collaborate with and make 
recommendations during this process, through the provision of appropriate reviewers, input received does not 
represent an endorsement or position statement by the physician specialty societies or academic medical centers, 
unless otherwise noted. 
 
In response to requests, input was received from the North American Spine Society and American Association of 
Neurological Surgeons, and the Congress of Neurological Surgeons, with 3 additional reviewers identified through 



 
 

a third physician specialty society and 2 academic medical centers. The input addressed specific criteria to 
determine the medical necessity of lumbar spinal fusion. This input has been incorporated into the policy. 
 

Summary of Evidence 
Lumbar spinal fusion (arthrodesis) is a surgical technique that involves fusion of two or more lumbar vertebrae 
using local bone, autologous bone taken from the iliac crest of the patient, or allogeneic donor bone. The literature 
was examined on the use of fusion for the following indications: 

 Spinal Stenosis with spinal instability. Findings from the SPORT trial, in which 95% of patients in the 
surgical group underwent decompression with fusion, and a smaller study that specifically assessed the 
addition of fusion to decompression, support that fusion in patients with spinal stenosis associated with 
spondylolisthesis improves outcomes and therefore may be considered medically necessary for this 
indication. 

 Idiopathic Scoliosis. Long-term follow-up of a large case series and guidelines from the Scoliosis 
Research Society provide support that fusion can reduce curve progression in patients with curves 
greater than 40 degrees. Therefore, lumbar spinal fusion may be considered medically necessary for this 
population. 

 Degenerative Scoliosis. No RCTs were identified on the treatment of adult symptomatic lumbar scoliosis 
with fusion. A cohort study found superior outcomes in patients treated with fusion compared to non-
operative controls. Based on this evidence, clinical input, and the strong rationale for its efficacy, spinal 
fusion may be considered medically necessary for adults with degenerative scoliosis. 

 Isthmic Spondylolisthesis. One RCT was identified that compared fusion versus an exercise program in 
patients with symptomatic isthmic spondylolisthesis. Results of this trial support that fusion may be 
considered medically necessary for this condition. 

 Spinal Fracture. Results of 1 small RCT indicate that spinal fusion for patients with spinal fracture without 
instability or neural compression may result in worse outcomes than nonsurgical management, and 
therefore spinal fusion is considered not medically necessary for this indication. 

 Herniated Discs. Current evidence, which includes the large SPORT RCT, supports surgical treatment 
with discectomy for lumbar disc herniation. Evidence is insufficient to conclude that the addition of fusion 
to discectomy improves outcomes in patients with lumbar disc herniation without instability. As a result, 
lumbar spinal fusion is considered investigational for this indication. 

 Non-specific Chronic Low Back Pain. Meta-analysis of results from 4 RCTs found no clinically significant 
advantage of lumbar fusion over conservative therapy in patients with non-specific chronic low back pain 
that is unresponsive to conservative management. While some trials have reported a benefit, others have 
not. Due to the uncertainty as to whether outcomes are improved, spinal fusion is considered 
investigational for this population. 

 

Practice Guidelines and Position Statements 
In 2014, North American Spine Society (NASS) published policy recommendations for lumbar fusion. (31) Specific 
criteria were described for infection, tumor, traumatic injuries, deformity (e.g. scoliosis), stenosis, disc herniations, 
synovial facet cysts, discogenic low back pain, and pseudoarthrosis. NASS describes situations where lumbar 
fusion would not be indicated as disc herniation in the absence of instability or spondylolisthesis; stenosis in the 
absence of instability, foraminal stenosis or spondylolisthesis; and discogenic low back pain that does not meet 
the recommended criteria. 
 
The 2008 guidelines from North American Spine Society (NASS) addressed the diagnosis and treatment of 
degenerative lumbar spondylolisthesis. (2, 32) 

 NASS gave a grade B recommendation for surgical decompression with fusion for the treatment of 
patients with symptomatic spinal stenosis and degenerative lumbar spondylolisthesis to improve clinical 
outcomes compared with decompression alone, and a grade C recommendation for decompression and 
fusion as a means to provide satisfactory long-term results for the treatment of patients with symptomatic 
spinal stenosis and degenerative lumbar spondylolisthesis. 

 
The 2011 guidelines from NASS the addressed multidisciplinary spine care for adults with a chief complaint of 
degenerative lumbar spinal stenosis. (1, 33) 

 The guidelines indicate that the nature of the pain and associated patient characteristics should be more 



 
 

typical of a diagnosis of spinal stenosis than herniated disc. The evidence review addressed whether the 
addition of lumbar fusion to surgical decompression improves surgical outcomes in the treatment of spinal 
stenosis compared to treatment by decompression alone. The NASS gave a grade B recommendation 
(fair evidence) for decompression alone for patients with leg predominant symptoms without instability 

 
The 2012 guidelines from NASS addressed multidisciplinary spine care for the diagnosis and treatment of lumbar 
disc herniation with radiculopathy. (34, 35) 

 The guidelines indicate that there is insufficient evidence to make a recommendation for or against fusion 
for specific patient populations with lumbar disc herniation with radiculopathy whose symptoms warrant 
surgery. The best evidence available suggests that outcomes are equivalent in patients with 
radiculopathy due to lumbar disc herniation whether or not a fusion is performed. Grade of 
Recommendation: I (Insufficient Evidence) 

 
The 2014 guidelines from the American Association of Neurological Surgeons (AANS) and Congress of 
Neurological Surgeons (CNS) addressed fusion procedures for the lumbar spine. (36) The 2014 guidelines state 
that there is no evidence that conflicts with the recommendations formulated in the 2004 guidelines for fusion 
procedures for the lumbar spine. 

 One- or two-level degenerative disease without stenosis or spondylolisthesis (part 7): AANS/CNS 
recommends that lumbar fusion be performed for patients whose low-back pain is refractory to 
conservative treatment (physical therapy or other nonoperative measures) and is due to 1- or 2- level 
degenerative disc disease without stenosis or spondylolisthesis (grade B, based on multiple Level II 
studies). (37) A grade C recommendation was given that discoblock “(a procedure that involves injecting 
the disc with an anesthetic agent instead of a contrast agent in an effort to eliminate as opposed to 
reproducing a patient’s pain)” be considered as a diagnostic option during the evaluation of a patient 
presenting with chronic low-back pain (single level II study), but that the potential for acceleration of the 
degenerative process be included in the discussion of potential risks (part 6).  (38) 

 Disc herniation and radiculopathy (part 8): Lumbar spinal fusion is not recommended as routine treatment 
following primary disc excision in patients with a herniated lumbar disc causing radiculopathy. (grade C, 
level IV evidence). Lumbar spinal fusion is recommended as a potential option in patients with herniated 
discs who have evidence of significant chronic axial back pain, work as manual laborers, have severe 
degenerative changes, or have instability associated with radiculopathy caused by herniated lumbar disc 
(grade C, level IV evidence). Reoperative discectomy combined with fusion is recommended as a 
treatment option in patients with a recurrent disc herniation associated with lumbar instability, deformity, 
or chronic axial low-back pain (grade C, level III evidence). (39) 

 Stenosis and spondylolisthesis (part 9): Surgical decompression and fusion is recommended as an 
effective treatment alternative for symptomatic stenosis associated with degenerative spondylolisthesis in 
patients who desire surgical treatment (grade B, level II evidence). There was insufficient evidence to 
recommend a standard fusion technique. (40) 

 Stenosis without spondylolisthesis (part 10): Surgical decompression is recommended for patients with 
symptomatic neurogenic claudication due to lumbar stenosis without spondylolisthesis who elect to 
undergo surgical intervention (grade B, level II/III evidence). In the absence of deformity or instability, 
lumbar fusion is not recommended as it has not been shown to improve outcomes in patients with 
isolated stenosis (grade C, level IV evidence) (41) 

 AANS/CNS also provided recommendations on (36): 
o Assessment of functional outcome following lumbar fusion (part 2), 
o Assessment of economic outcome (part 3), 
o Radiographic assessment of fusion status (part 4), 
o Correlation between radiographic outcome and function (part 5), 
o Interbody techniques for lumbar fusion (part 11), 
o Pedicle screw fixation as an adjunct to posterolateral fusion (part 12), 
o Injection therapies (part 13), 
o Brace therapy (part 14), 
o Electrophysiological monitoring (part 15), 
o Bone growth extenders and substitutes (part 16), and 
o Bone growth stimulators (part 17). 

 
A 2011 American College of Occupational and Environmental Medicine update of their guidelines on low back 
disorders state that for third lumbar discectomy on the save disc, spinal fusion at the time of discectomy as an 



 
 

option has a recommendation of inconclusive/insufficient evidence (I). (42) 
 
A 2009 clinical practice guideline from the American Pain Society (APS) describes the following 
recommendations: (43) 

 In patients with nonradicular low back pain who do not respond to usual, noninterdisciplinary 
interventions, it is recommended that clinicians consider intensive interdisciplinary rehabilitation with a 
cognitive/behavioral emphasis” (strong recommendation, high-quality evidence) 

 In patients with nonradicular low back pain, common degenerative spinal changes, and persistent and 
disabling symptoms, it is recommended that clinicians discuss risks and benefits of surgery as an option” 
(weak recommendation, moderate-quality evidence) 

 It is recommended that shared decision-making regarding surgery for nonspecific low back pain include a 
specific discussion about intensive interdisciplinary rehabilitation as a similarly effective option, the small 
to moderate average benefit from surgery versus non-interdisciplinary nonsurgical therapy, and the fact 
that the majority of such patients who undergo surgery do not experience an optimal outcome. This 
recommendation is based on evidence that fusion surgery is superior to nonsurgical therapy without 
interdisciplinary rehabilitation, but no more effective than intensive interdisciplinary rehabilitation. 

 There is insufficient evidence to determine if laminectomy with fusion is more effective than laminectomy 
without fusion. 

 
In 2009, the United Kingdom’s National Institute for Health and Clinical Excellence (NICE) provided clinical 
guidelines on early management of persistent non-specific low back pain. (44) 

 NICE recommends that practitioners consider referral for spinal fusion for people who have completed an 
optimal package of care that includes a combined physical and psychological treatment program and still 
have severe non-specific low back pain for which they would consider surgery. 

 

U.S. Preventive Services Task Force Recommendations 
The U.S. Preventive Services Task Force (USPSTF) has not addressed lumbar fusion. 
 

Medicare National Coverage 
In 2006, the Medicare Evidence Development and Coverage Advisory Committee was convened to provide 
recommendations on the quality and strength of evidence for the benefits and risks of spinal fusion surgery for 
chronic low back pain from lumbar degenerative disc disease. (45) Included in the meeting materials was a 
technology assessment that was commissioned by Agency for Healthcare Research and Quality to evaluate 
spinal fusion for treatment of degenerative disease affecting the lumbar spine. 
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November 2014. 
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Coding 

[TOP] 

Codes Number Description 
CPT 0309T Arthrodesis, pre-sacral interbody technique, including disc space 

preparation, discectomy, with posterior instrumentation, with image 
guidance, includes bone graft, when performed, lumbar, L4-L5 interspace 
(List separately in addition to code for primary procedure)  

 22533 Arthrodesis, lateral extracavitary technique, including minimal discectomy 
to prepare interspace (other than for decompression); lumbar 

 22534 Arthrodesis, lateral extracavitary technique, including minimal discectomy 
to prepare interspace (other than for decompression; thoracic or lumbar, 
each additional vertebral segment 

 22558 Arthrodesis, anterior interbody technique, including minimal discectomy to 
prepare interspace (other than for decompression); lumbar 

 22585 Arthrodesis, anterior interbody technique, including minimal discectomy to 
prepare interspace (other than for decompression); each additional 
interspace (List separately in addition to code for primary procedure) 

 22586 Arthrodesis, pre-sacral interbody technique, including disc space 
preparation, discectomy, with posterior instrumentation, with image 
guidance, includes bone graft when performed, L5-S1 interspace  

 22612 Arthrodesis, posterior or posterolateral technique, single level; lumbar (with 
or without lateral transverse technique) 

 22614 Arthrodesis, posterior or posterolateral technique, single level; each 
additional vertebral segment (List separately in addition to code for primary 
procedure) 

 22630 Arthrodesis, posterior interbody technique, including laminectomy and/or 
discectomy to prepare interspace (other than for decompression), single 
interspace; lumbar 

 22632 Arthrodesis, posterior interbody technique, including laminectomy and/or 
discectomy to prepare interspace (other than for decompression), single 
interspace; each additional interspace (List separately in addition to code 
for primary procedure) 

 22633 Arthrodesis, combined posterior or posterolateral technique with posterior 
interbody technique including laminectomy and/or discectomy sufficient to 
prepare interspace (other than for decompression), single interspace and 
segment; lumbar 

 22634 Arthrodesis, combined posterior or posterolateral technique with posterior 
interbody technique including laminectomy and/or discectomy sufficient to 
prepare interspace (other than for decompression), single interspace and 
segment; each additional interspace and segment (List separately in 
addition to code for primary procedure) 

 22800 Arthrodesis, posterior, for spinal deformity, with or without cast; up to 6 
vertebral segments 

 22802 Arthrodesis, posterior, for spinal deformity, with or without cast; 7 to 12 
vertebral segments 

 22804 Arthrodesis, posterior, for spinal deformity, with or without cast; 13 or more 
vertebral segments 

 22808 Arthrodesis, anterior, for spinal deformity, with or without cast; 2 to 3 
vertebral segments 

 22810 Arthrodesis, anterior, for spinal deformity, with or without cast; 4 to 7 
vertebral segments 

 22812 Arthrodesis, anterior, for spinal deformity, with or without cast; 8 or more 
vertebral segments 

 62290 Injection procedure for discography, each level; lumbar 
 63030 Laminotomy (hemilaminectomy), with decompression of nerve root(s), 

including partial facetectomy, foraminotomy and/or excision of herniated 
intervertebral disc, including open and endoscopically-assisted 



 
 

approaches; 1 interspace, lumbar 
   

  

Appendix 

[TOP] 

Procedures used for lumbar interbody fusion differ primarily in the direction of approach to the spine, i.e., from the 
front (anterior), from the back (posterior or transforaminal) or from the side (lateral). An alternative approach to 
interbody fusion is arthrodesis of the transverse processes alone (posterolateral) which does not fuse the 
adjoining vertebral bodies. Circumferential fusion fuses both the adjacent vertebral bodies and the transverse 
processes, typically using both an anterior and posterior approach to the spine. 
 

Open and Minimally Invasive Approaches to Lumbar Interbody Fusion (LIF) 
Procedure  Access  Approach  Visualization  

Anterior (ALIF)  Open, MI, or 
laparoscopic  

Transperitoneal or 
retroperitoneal  

Direct, endoscopic or 
laparoscopic with 
fluoroscopic guidance  

Posterior (PLIF)  Open or MI  Incision centered over 
spine with 
laminectomy/laminoto
my and retraction of 
nerve 

Direct, endoscopic or 
microscopic, with 
fluoroscopic guidance 

Transforaminal (TLIF) Open or MI Offset from spine, 
through the 
intervertebral foramen 
via unilateral 
facetectomy 

Direct, endoscopic or 
microscopic, with 
fluoroscopic guidance 

Lateral Extreme lateral 
(XLIF) Direct lateral 
(DLIF) 

MI Retroperitoneal 
through transpsoas 

Direct, with neurologic 
monitoring and 
fluoroscopic guidance 

 

Anterior Lumbar Interbody Fusion (ALIF) 
Anterior access provides direct visualization of the disc space, potentially allowing a more complete discectomy 
and better fusion than lateral or posterior approaches. An anterior approach avoids trauma to the paraspinal 
musculature, epidural scarring, traction on nerve roots, and dural tears. However, the retraction of the great 
vessels, peritoneal contents, and superior hypogastric sympathetic plexus with a peritoneal or retroperitoneal 
approach place these structures at risk of iatrogenic injury. Access to the posterior space for the treatment of 
nerve compression is also limited. Laparoscopic ALIF has also been investigated. 
 

Posterior Lumbar Interbody Fusion (PLIF) 
PLIF can be performed through either a traditional open procedure with a midline incision or with a minimally 
invasive approach using bilateral paramedian incisions. In the open procedure, the midline muscle attachments 
are divided along the central incision to facilitate wide muscle retraction and laminectomy. In minimally invasive 
PLIF, tubular retractors may be used to open smaller central bilateral working channels to access the pedicles 
and foramen. Minimally invasive PLIF typically involves partial laminotomies and facetectomies. The 
decompression allows treatment of spinal canal pathology (e.g., spinal stenosis, lateral recess and foraminal 
stenosis, synovial cysts, hypertrophic ligamentum flavum), as well as stabilization of the spine through interbody 
fusion. 
 

Transforaminal Lumbar Interbody Fusion (TLIF) 
TLIF is differentiated from the more traditional bilateral PLIF by a unilateral approach to the disc space through 
the intervertebral foramen. In minimally invasive TLIF, a single incision about 2-3 cm in length is made 
approximately 3 cm lateral to the midline. A tubular retractor is docked on the facet joint complex and a 
facetectomy with partial laminectomy is performed. Less dural retraction is needed with access through the 



 
 

foramen via unilateral facetectomy, and contralateral scar formation is eliminated. TLIF provides access to the 
posterior elements along with the intervertebral disc space. 
 

Lateral Interbody Fusion (e.g., extreme lateral interbody fusion [XLIF] or direct lateral 
interbody fusion  [DLIF]) 
Lateral interbody fusion uses specialized retractors in a minimally invasive, lateral approach to the anterior spine 
through the psoas. In comparison with ALIF, the lateral approach does not risk injury to the peritoneum or great 
vessels. However, exposure to the spine may be more limited, and dissection of the psoas major places the 
nerves of the lumbar plexus at risk. Electromyographic monitoring and dissection predominantly within the 
anterior psoas major may be utilized to reduce the risk of nerve root injury. These various factors decrease the 
ability to perform a complete discectomy and address pathology of the posterior elements. 
 

Circumferential Fusion 
Circumferential fusion is 360 degree fusion that joins vertebrae by their entire bodies and transverse processes, 
typically through an anterior and posterior approach. 
 

Posterolateral Fusion (PLF) 
PLF is a procedure where the transverse processes of the involved segments are decorticated and covered with a 
mixture of bone autograft or allograft. 

  

History 

[TOP] 

Date Reason 
03/08/11 Add to Surgery Section - New Policy held for provider notification. The effective and publication 

date will be 9/1/2011. 
05/18/11 Policy Published - The policy was published on the internal and external sites with an effective date 

of September 1, 2011. 
12/2/11 Related Policies updated; 7.01.115 removed. 
01/11/12 Codes 22633 and 22634 added. 
09/11/12 Replace policy - Policy statements extensively revised for clarification. Instability clarified by adding 

4 mm of translational instability. Spinal stenosis criteria clarified. Pseudoarthrosis criteria clarified 
by adding lucency around the hardware per x-ray or CT scan. Failure of 6 months of nonsurgical 
care removed from all policy statements. Added reference 16. 

10/09/12 Replace policy - Added definitions for truncal imbalance. Added clarity to spondylolisthesis 
statement – It is measured in the sagittal plane on functional flexion and extension views on upright 
x-ray. MRI and CT removed from bullet. Added references 17 and 18. 

12/19/12 Update Related Policies – Add 7.01.85. 
01/10/13 Coding update. CPT codes 22586 and 0309T, effective 1/1/13, added to policy. 
04/08/13 Clarification only. “Acute” added to describe spinal fracture within the Policy section. Literature 

reviewed. 
12/06/13 Update Related Policies. Add 7.01.138. 
01/21/14 Update Related Policies. Add 7.01.551. 
07/14/14 Annual review. Policy updated with literature review through October 23, 2013; considered 

medically necessary under specified conditions. Policy rewritten and reorganized. 
01/13/15 Annual Review. Policy updated with literature review through September 2014; no change in policy 

statements. References 18 and 28-34 added. The following codes were removed from the policy as 
they do not facilitate adjudication: ICD-9 & ICD-10 diagnosis; CPT 20930-20938, 22840-22847 & 
22851. 

02/03/15 Update Related Policies. Add 7.01.130. 
04/14/15 Interim Update. Policy updated within the Policy Guidelines section to state that smoking within the 

previous 6 weeks (previously stated 3 months) is a contraindication for lumbar spinal fusion; 
supportive Rationale added within said section and references 14-21 added (others renumbered). 
An additional bullet has been added within the same section within the minimal documentation 
requirement to document proof of smoking cessation for 6 weeks prior to surgery.  



Comments of the WA Agency Medical Directors 
September 14, 2015 
 

 Page 1 of 12 

Lumbar Fusion (Re-review) draft evidence report 

Presented by Dr. Gary Franklin, Medical Director, WA State Department of Labor and Industries 
 

1. Page ES-4.  It may be important to point out the average duration of the intensive 

multidisciplinary programs is 3-4 weeks. The 15 weeks is an outlier and perhaps older 

information.  

 

2. Page ES-9. General treatment success and specific a priori definition of %improvement in 

specific measures of pain and function are very different ways of measuring outcomes. The more 

general impression of success is nothing like the degree of improvement on a validated 

instrument. For example, the new WA state opioid guideline defines clinically meaningful 

improvement as being 30% in pain and in function on validated brief instruments. This is 

basically what Carraggee did in the study you cited. Similarly, on Page-31, the “better vs much 

better” and “excellent vs good” outcome measures are not the same as pre-specified proportions 

of improvement on validated instruments. Can you treat these two types of improvement 

differentially in the report? 

 

3. Page ES-19 and Page-33. Regarding surgical complications or adverse events, there is a study 

published recently on complications following lumbar fusion for low back pain and/or 

radiculopathy (Verla et al 2015. J Clinical Neuroscience. 22:342), which is not included in the 

evidence report.  This is a rather large study (n=1498) using a multi-institutional, prospective 

spine outcomes registry.  Complications occurred in 7.68% of the patients included in the study. 

The most common complications were cerebrospinal fluid leak (49.18%), bleeding requiring 

transfusion (13.11%), nerve root injury (9.83%) and surgical site infections (9.28%).  

 

4. Page ES-32 and Page-47.  “…ranged from $27,480 for decompression alone to $67,773 to 

complex fusion to $92,766 for complex fusion”.  The sentence is difficult to understand, and a 

typo is suspected.  A suggested revision would be:  “…ranged from $27,480 for decompression 

alone to $67,773 for simple fusion to $92,766 for complex fusion”.   

 

5. Page ES-32 and Page-48. “The difference in quality-adjusted survival between groups was 0.068 

in favor of surgery”.  This statement is rather confusing here, especially to readers who are not 

very familiar with the concepts of “utility” and “quality-adjusted survival”. It could be incorrectly 

interpreted as “fusion is superior to rehabilitation” in this context.  In addition to the fact that the 

difference was not statistically significant (CI: -0.02 to 0.156, P=0.13), it reflects a difference in 

utility (quality of life of the two groups) existed at baseline prior to the interventions. Removal of 

the statement is recommended to avoid any confusion.   

 

6. Page-13. Blue Cross Blue Shield of North Carolina was the first to do a more restrictive fusion 

policy. URL: 



http://www.bcbsnc.com/assets/services/public/pdfs/medicalpolicy/lumbar_spine_fusion_surgery.

pdf. In addition, the WA Dept of Labor and Industries has long had a guideline on lumbar fusion, 

which was updated following the 2007 HTA decision. URL: 

http://www.lni.wa.gov/ClaimsIns/Files/OMD/MedTreat/LumbarFusion.pdf 

 

7. Regarding reoperation rates, the two large population-based retrospective cohort studies done in 

WA state were consistent even though the two cohorts were separated by 8 years-both showed 

22-23% reoperation within 2 years of fusion-this data should be added to the adverse event 

section (Franklin GM, et al. Spine 1994: 17: 1897-1904; Juratli et al, Spine 2006:31: 2715-23).  

 

8. One adverse outcome the evidence report mentioned only briefly in the introduction section is the 

so called Failed Back Surgery Syndrome. This is persistent pain after spine surgery that can be 

worse than the pain that led to the surgery. Some publications have found a high prevalence of 

epidural fibrosis among patients following spine surgery. (see eg, Bosscher HA, Heavner JE. 

Incidence and severity of epidural fibrosis after back surgery: an endoscopic study. Pain Pract 

2010: 10: 18-24.) 

 

http://www.bcbsnc.com/assets/services/public/pdfs/medicalpolicy/lumbar_spine_fusion_surgery.pdf
http://www.bcbsnc.com/assets/services/public/pdfs/medicalpolicy/lumbar_spine_fusion_surgery.pdf
http://www.lni.wa.gov/ClaimsIns/Files/OMD/MedTreat/LumbarFusion.pdf
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September 17, 2015 
 
Josiah Morse, MPH  
Program Director  
Washington State Healthcare Authority  
Health Technology Assessment Program  
P.O. Box 42712  
Olympia, WA 98504-2712  
 

Re: AANS/CNS Comments on Draft Technical Assessment for Washington State HTA Re-
review of Lumbar Spinal Fusion  

 
Dear Mr. Morse:  
 

On behalf of the American Association of Neurological Surgeons (AANS), the Congress of 

Neurological Surgeons (CNS), the AANS/CNS Joint Section on Disorders of the Spine and 
Peripheral Nerves, and the Washington State Association of Neurological Surgeons 
(WSANS), we appreciate the opportunity to provide comments regarding the draft evidence 

assessment prepared for the Washington State Healthcare Authority (WCA) Health 
Technology Assessment (HTA) program re-review of coverage policy for lumbar spinal 

fusion for degenerative disc disease (DDD).  We have provided the following remarks based 
on our study of the draft report.   We add these comments to those that we submitted in 
our letter May 20, 2015 regarding the draft Key Questions used for the report.  We look 

forward to publication of the final report and to the discussion by the Health Technology 
Clinical Committee (HTCC) on November 20, 2015.    

 
Cited Literature Does Not Warrant a Policy Change 
 

The document prepared by the Institute for Clinical and Economic Review (ICER) is a 
thorough review of the literature.  However, as we stated when the HTA program first 

suggested that the 2008 HTA Lumbar Fusion for DDD coverage policy be revisited, we do 
not believe that there is a substantial change in evidence for this procedure and we do not 
support a change to the current policy, which was based on significant stakeholder input 

and a robust review by the HTCC.  Nevertheless, we would like to provide the following 
commentary on various aspects of the ICER report.  

 
Clarification that the Scope for the Report is for Uncomplicated DDD Only  
 

The key questions for the report are specific to the treatment of chronic low back pain and 
uncomplicated DDD.  As such, the title of the draft report is slightly misleading as it gives 

the impression that it pertains to all lumbar fusions, and not the specific disease entity of 
chronic low back pain and uncomplicated DDD.  ICER should clarify this in the title of the 
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final report.  The focus of the HTCC meeting discussion should be limited to the specific 

topic of chronic low back pain and uncomplicated DDD.   
 

Heterogeneous Patient Population 
 
As is the case with any review of the literature, it is very difficult to find studies that 

precisely provide information on the desired subject matter, as the diagnosis of chronic low 
back pain and uncomplicated DDD might not apply to the subjects enrolled in the clinical 

trials for Key Question #1.  Brox et al, Fritzell et al, and Fairbanks et al. all included 
patients with previous surgeries.  The duration of symptoms in all of these studies was 8 

years.  Some of these patients with prior surgery who did not improve may have entered 
the trial with a diagnosis of failed back syndrome, and possible neuropathic symptoms.  
Average symptoms were present for 8 years.   In the sport trial data, surgery was 

associated with significantly better outcomes when symptom duration was less than 12 
months.  (Radclif et al 2011, Spine (Phila Pa 1976). 2011 Dec 1; 36(25): 2197–2210.  

PMCID: PMC3236684).   In this sense, the studies used to answer Key Question # 1 might 
not completely reflect what the HTA program is attempting to study.  It is possible that 
patients in these reported clinical trials may have benefitted to a greater extent from 

surgery if they were referred to spine surgeons at an earlier date.  
 

Limitations of Studies from Outside the United States 
 
Furthermore, the core studies used in the review have many well-known limitations as they 

are from outside the United States (US)—from the United Kingdom, Norway, and Sweden 
specifically.  This introduces a serious population selection bias compared to our US and 

Washington state populations. Because these groups differ substantially to the US 
population, we do not feel that we can draw valid conclusions on how to manage our 
patients from this data.   This issue was raised at the November 2007 HTCC meeting and it 

was clear that significant differences in culture and alternative treatments exist between 
the United States and Europe.   

 
Patient Safety Data 
 

Regarding the section on complications from spine surgery, it is important to note mention 
of Goz et al’s study using the NIS data to evaluate three different primary interbody fusion 

cohorts (923,038 fusions) over nine years. In this study, patients with uncomplicated DDD 
represented a majority of patients for each fusion group.  A recent article by Gologorski et 
al (J Neurosurg Spine. 2014 Dec;21(6):984-93. doi: 10.3171/2014.8.SPINE131113) 

demonstrates that  primary ICD-9-CM codes extracted from large administrative databases 
(NIS in particular) do not accurately reflect the surgeon's indication.  As such, we cannot 

extrapolate on complication rates of lumbar fusion using datasets that might not even 
correctly portray the patients with diagnosis of interest.   
 

We feel that it would be important to include results from Level 1 data on the purest of LBP 
populations-–artificial disk replacement versus fusion.  Data from the fusion arm is not 

represented adequately in the ICER report.  Including this data would provide valuable high 
quality context for important quality of life and function as well as safety data.  In addition, 
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this data frequently comes from the US.  We suggest the use of the Washington state 

Surgical Care Outcomes Assessment Programs (SCOAP) data base as a realistic patient 
safety assessment as it contains helpful real time data on complications. Furthermore it 

may be helpful to examine other high quality data registries such as the AANS/CNS 
National Neurosurgery Quality and Outcomes Database (N2QOD).    
  

Cost Effectiveness Data 
 

Incremental cost effectiveness of lumbar fusion when compared to non-operative 
treatments needs to be assessed on a long term basis. Numerous studies will demonstrate 

costly treatments in the fusion group. However, the true cost effectiveness of surgery is 
not realized until several years after fusion surgery.  Further long term data will need to be 
collected to demonstrate long term cost effectiveness and long lasting effect of spine fusion 

despite the known risks of spine surgery.  Andersen et al recently report that spinal fusion 
surgery in older patients does not generate excess hospital-based health care use in the 

longer term as compared with the background population.( Eur Spine J. 2013 
May;22(5):977-84. doi: 10.1007/s00586-012-2479-5. Epub 2012 Aug 21. PMID: 
22907726). 

 
Cognitive Based Therapy for Uncomplicated DDD 

 
We also feel that cognitive based therapy (CBT) is not a standard treatment alternative to 
fusion surgery.  First of all, there is no clear definition to CBT.  In addition, extreme 

selection bias exists with regard to which CBT therapy would apply to which patients.  The 
Cochrane review concluded that CBT was useful for treatment of chronic pain , but different 

types of studies and analyses are needed to identify which components of CBT work for 
which type of patient on which outcomes and why (Williams, Cochrane 2012).  Rather than 
asking if CBT or fusion is the better treatment modality, we really need to ask who needs 

either or both treatments and whether access to this kind of treatment specifically for 
uncomplicated DDD exists in the state of Washington or anywhere else in the US.    

 
Conclusion 
 
Thank you for your time and attention. We look forward to the November 20, 2015 meeting of the HTCC.  
We ask that a neurosurgeon with an active practice in spine surgery be included as the invited physician 
expert for the meeting and we can help identify appropriate neurosurgeons in the state of Washington to 
serve.  As we have during our participation with the HCA HTA in the review of many neurosurgical 
procedures over the last eight years, we share the agency’s dedication to the best possible healthcare 
for citizens of the state of Washington. 
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Sincerely, 

 
 

     
 
H. Hunt Batjer, MD, President    Nathan R. Selden, MD, PhD, President 
American Association of Neurological Surgeons  Congress of Neurological Surgeons 
 
 

          

         
Praveen Mummaneni, Chairman    Farrokh Farrokhi, MD, President 
AANS/CNS Joint Section on Disorders of the  Washington State Association of 
Spine and Peripheral Nerves       Neurological Surgeons 
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