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INTRODUCTION

Objective

The objective of the North American Spine Society (NASS) Clinical Guideline for the
Diagnosis and Treatment of Degenerative Lumbar Spinal Stenosis is to provide evidence-based
recommendations to address key clinical questions surrounding the diagnosis and treatment of
degenerative lumbar spinal stenosis. The guideline is intended to reflect contemporary
treatment concepts for symptomatic degenerative lumbar spinal stenosis as reflected in the
highest quality clinical literature available on this subject as of April 2006. The goals of the
guideline recommendations are to assist in delivering optimum, efficacious treatment and
functional recovery from this spinal disorder.

Scope, Purpose and Intended User

This document was developed by the North American Spine Society Clinical Guidelines
Committee as an educational tool to assist practitioners who treat patients with degenerative
lumbar spinal stenosis. The goal is to provide a tool that assists practitioners in improving the
quality and efficiency of care delivered to patients with degenerative lumbar spinal stenosis. The
NASS Clinical Guideline for the Diagnosis and Treatment of Degenerative Lumbar Spinal
Stenosis provides a definition and explanation of the natural history of degenerative lumbar
spinal stenosis, outlines a reasonable evaluation of patients suspected to have degenerative
lumbar spinal stenosis and outlines treatment options for adult patients with a diagnosis of
degenerative lumbar spinal stenosis.

THIS GUIDELINE DOES NOT REPRESENT A “STANDARD OF CARE,” nor is it
intended as a fixed treatment protocol. It is anticipated that there will be patients who will
require less or more treatment than the average. It is also acknowledged that in atypical cases,
treatment falling outside this guideline will sometimes be necessary. This guideline should not
be seen as prescribing the type, frequency or duration of intervention. Treatment should be
based on the individual patient’s need and doctor’s professional judgment. This document is
designed to function as a guideline and should not be used as the sole reason for denial of
treatment and services. This guideline is not intended to expand or restrict a health care
provider’s scope of practice or to supersede applicable ethical standards or provisions of law.

Patient Population

The patient population for this guideline encompasses adults (18 years or older) with a chief
complaint of neurogenic claudication without associated spondylolisthesis. Furthermore, the
nature of the pain and associated patient characteristics (eg, age) should be more typical of a
diagnosis of spinal stenosis than herniated disc.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality
or institution.
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GUIDELINE DEVELOPMENT METHODOLOGY

Through objective evaluation of the evidence and transparency in the process of making
recommendations, it is NASS’ goal to develop evidence-based clinical practice guidelines for the
diagnosis and treatment of adult patients with various spinal conditions. These guidelines are
developed for educational purposes to assist practitioners in their clinical decision-making
processes. It is anticipated that where evidence is very strong in support of recommendations,
these recommendations will be operationalized into performance measures.

Multidisciplinary Collaboration

With the goal of ensuring the best possible care for adult patients suffering with back pain,
NASS is committed to multidisciplinary involvement in the process of guideline and
performance measure development. To this end, NASS has ensured that representatives from
medical, interventional and surgical spine specialties have participated in the development and
review of all NASS guidelines. It is also important that primary care providers and
musculoskeletal specialists who care for patients with spinal complaints are represented in the
development and review of guidelines that address treatment by first contact physicians, and
NASS has involved these providers in the development process as well. To ensure broad-based
representation, NASS has invited and welcomes input from other societies and specialties.

Evidence Analysis Training of All NASS Guideline Developers

NASS has initiated, in conjunction with the University of Alberta’s Centre for Health
Evidence, an online training program geared toward educating guideline developers about
evidence analysis and guideline development. All participants in guideline development for
NASS have completed the training prior to participating in the guideline development program
at NASS. This training includes a series of readings and exercises, or interactivities, to prepare
guideline developers for systematically evaluating literature and developing evidence-based
guidelines. The online course takes approximately 15-30 hours to complete and participants
have been awarded CME credit upon completion of the course.

Disclosure of Potential Contflicts of Interest

All participants involved in guideline development have disclosed potential conflicts of interest
to their colleagues and their potential conflicts have been documented for future reference.
They will not be published in any guideline, but kept on file for reference, if needed.
Participants have been asked to update their disclosures regularly throughout the guideline
development process.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality
or institution.
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decompression and 15% with instrumented
fusion. Results in group 3 were generally
worse with an average improvement of
10%. The authors concluded that limited
decompression is the ideal operative
method, provided the indication is correct.
Fusion cannot be avoided if segmental in-
stability is present. Satisfactory long-term
results can be achieved in lumbar stenosis
with surgery adapted to the degree of insta-
bility and the degree of stenosis.

216

the treatment of lumbar spinal stenosis.

Zucherman JF,
Hsu KY, Hart-
jen CA, etal. A
multicenter,
prospective,
randomized trial
evaluating the X
STOP inter-
spinous process
decompression
system for the
treatment of
neurogenic in-
termittent clau-
dication: two-
year follow-up
results. Spine.
2005;30(12):135
1-1358.

This study is a prospective, randomized,
controlled trial of 191 patients with mild to
moderate symptoms of lumbar stenosis.
Diagnostic criteria were an age of at least 50
years, the presence of leg, buttock or groin
pain with or without back pain that was
relieved during flexion, the ability to sit for
50 minutes without pain, the ability to walk
at least 50 feet, and stenosis at one or two
levels as seen on CT or MRI. The surgery
group included 100 patients which had
placement of the X-Stop. The control
group had 91 patients who were medi-
cally/interventionally managed. Medi-
cal/interventional treatment included at
least one epidural steroid injection,
NSAIDs, analgesics and physical therapy.
Physical therapy included back school,
modalities, massage, stabilization and exer-
cises. Patients were followed for two years.

The primary outcome measure was the Zu-
rich Claudication Questionnaire. Secon-
dary outcomes included the SF-36 and
range of motion.

At two years, the mean Symptom Severity
scores improved by 45.4% from the base-
line scores in the X-Stop group and by
7.4% in the control group. At the same
point, the mean Physical Function scores
improved by 44.3% in the X-Stop group
and by -0.4% in the control group.

At the two-year evaluation, 60% (56 of 93)
of surgical patients reported a clinically
significant improvement in the Symptom
Severity domain compared with 19% (15 of

In critique, medical/interventional
treatment was not controlled and sec-
ondary outcome measures were not
available. Data on two-year outcomes
of the medical/interventional group
showed poorer results than other medi-
cal/interventional studies.

This study provided Level I therapeutic
evidence that placement of the X-Stop
in patients with mild to moderate
symptoms of stenosis was more effec-
tive in this patient population than a
medical/interventional treatment regi-
men.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality
or institution.
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81) patients in the control group, 57% (53
of 93) of patients reported clinically signifi-
cant improvement in the Physical Function
compared with 15% (12 of 81) of patients
in the control group, and 73% (68 of 93) of
patients were at least somewhat satisfied
compared with 36% (28 of 78) of patients
in the control group.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality
or institution.
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Degenerative Lumbar Spinal Stenosis
Surgical Treatment Work Group:

DECOMPRESSION v NATURAL HX or MED MGMT

-Primary Evidentiary Table-

218

Article Level Description of study Conclusion
(Alpha by Author) | (I-V) (Including analysis of methodologi-
cal strengths/weaknesses)
Amundsen T, Weber | Il and IV This is a case control, comparative In critique, standardized out-

H, Nordal HJ, Mag-
naes B, Abdelnoor
M, Lilleas F. Lumbar
spinal stenosis: con-
servative or surgical
management?: a pro-
spective 10-year
study. Spine.
2000;25(11):1424-
1435; discussion
1435-1426.

study of 100 patients with sympto-
matic spinal stenosis. Inclusion criteria
were sciatic pain in the leg(s) with or
without back pain and radiographic
evidence of stenosis. These patients
were divided into three groups: 19
patients with severe symptoms re-
ceived surgical treatment, 50 patients
with moderate symptoms received
medical/interventional management
and 31 with moderate to severe symp-
toms were randomly assigned. The
surgical group received decompression
without fusion, inpatient rehabilitation
with a brace, back school and physical
therapy when out of the brace. The
medical/interventional group was ad-
mitted to inpatient rehabilitation for
one month, braced for up to three
months, back school and physical
therapy when out of brace. Patients
were seen at regular intervals for 10
years. Authors assessed patients based
on pain (no or light pain, moderate
pain, severe pain), degree of stenosis,
and response to treatment (worse, un-
changed, fair, excellent).

With medical/interventional treat-
ment, a good result was reported by
70% (35 of 50) patients at six months,
64% (32 of 50) at one year, and 57%
(28 of 49) at four years. With surgery,
a good result was reported by 79% (15
of 19) at six months, 89% (17 of 19) at
one year, and 84% (16 of 19) at four

come measures were not used,
was and a substantial number
of patients died or crossed
over from medi-
cal/interventional to surgical
treatment. Further, medi-
cal/interventional treatment
consisted initially of a one-
month stay on an inpatient
rehabilitation unit for “back
school” which is unlikely to
apply in today’s medical cost
environment. In the random-
ized group, there is no direct
statistical analysis comparing
the surgical to the medi-
cal/interventional group. It is
unclear that the results of ini-
tial treatment rendered dif-
fered from the natural history
of spinal stenosis. Also, the
medical/interventional group
received minimal care (no
injections, no indication of
continued exercise program,
etc).

The surgically treated group
improved more than the
medically/interventionally
treated group, although of the
group with medi-
cal/interventional treatment, a
large number of patients did
quite well.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality

or institution.
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years.

Of the patients randomly assigned to
the medical/interventional group,
good results were reported for 39% (7
of 18) at six months, 33% (6 of 18) at
one year, and 47% (8 of 17) at four
years. Of these patients 56 % (10 of
18) reported being worse at six
months.

Of the patients randomly assigned to
the surgical group, good results were
reported for 92% (12 of 13) at six
months, 69% (9 of 13) at one year, and
92% (11 of 12) at four years.

At the conclusion of 10 years, 10 pa-
tients in the medical/interventional
group had died, 19 patients crossed
over to surgery, and 39 patients re-
mained in this group. Of the patients
remaining in the medi-
cal/interventional group, 70% experi-
enced good results based upon the
assessment of pain.

This study provides Level II
therapeutic evidence that pa-
tients with moderate to severe
symptoms at presentation will
receive a good result about
90% of the time compared
with medical/interventional
patients who will receive a
good result only about 40%
of the time. This study also
provides Level IV evidence
that a cohort of patients with
severe symptoms at presenta-
tion will have a good outcome
with decompression 80-90%
of the time and a cohort of
patients with moderate symp-
toms will have a good result
with medical/interventional
treatment about 70% of the
time.

Johnsson KE, Uden
A, Rosen I. The ef-
fect of decompres-
sion on the natural
course of spinal
stenosis. A compari-
son of surgically
treated and untreated
patients. Spine.
1991;16(6):615-619.

v

This study is a comparative study of
63 patients with moderate or severe
lumbar stenosis as diagnosed by mye-
lography (partial block was diagnostic
of moderate stenosis, a total block of
severe stenosis) and symptoms of neu-
rogenic claudication, radiculopathy or
mixed symptoms. All patients were
offered surgery. Patients who were too
ill to have surgery as determined by
anesthesia or who declined surgery
were placed in the no-care group (19
patients). The remaining 44 patients
had decompressive surgery without
fusion.

Outcomes included a 4-level pain
scale, a 100 mm visual analog scale for
degree of improvement or deteriora-
tion, another for walking capacity and
electrodiagnostic studies.

At follow-up, the duration of which is

In critique, the authors used
nonvalidated outcome meas-
ures since their VAS for pain
was divided into only four
strata. Length of follow-up is
not clearly listed and some
data are ambiguous. In this
study, no-surgery apparently
is the same as no treatment
other than pain medication,
although treatment for this
group is not clearly defined.

This study provides Level IV
therapeutic evidence that de-
compression provides im-
provement in pain 50-60% of
the time, however, 20-36% of
patients are likely to worsen.
This study also demonstrates
Level IV evidence that medi-
cal/interventional manage-
ment will provide pain relief

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality
or institution.
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not clearly defined, 42% (8 of 19) of
the patients not operated on, 33% (10
of 30) of the surgical patients with
moderate stenosis, and 57% (8 of 14)
of the surgical patients with severe
stenosis were symptom free. With re-
gard to patient pain rating at follow-
up, in the medical/interventional
group, 32% (6 of 19) noted improve-
ment in pain, compared with 57% (17
of 30) in the surgical group with mod-
erate stenosis and 64% (9 of 14) in the
surgical group with severe stenosis.
Patients who felt their pain was worse
at follow-up included 10% (2 of 19) in
the nontreated group compared with
20% (6 of 30) in the surgical group
with moderate stenosis and 36% (5 of
14) in the surgical group with severe
stenosis. Severe deterioration was not
found in untreated patients. Electro-
physiologic parameters seemed to
worsen equally in both groups.

about 1/3" of the time, while
about 10% of the time pain is
likely to worsen.

Zucherman JF, Hsu
KY, Hartjen CA, et
al. A multicenter,
prospective, ran-
domized trial evalu-
ating the X STOP
interspinous process
decompression sys-
tem for the treatment
of neurogenic inter-
mittent claudication:
two-year follow-up
results. Spine.
2005;30(12):1351-
1358.

This study is a prospective, random-
ized, controlled trial of 191 patients
with mild to moderate symptoms of
lumbar stenosis. Diagnostic criteria
were an age of at least 50 years, the
presence of leg, buttock or groin pain
with or without back pain that was
relieved during flexion, the ability to
sit for 50 minutes without pain, the
ability to walk at least 50 feet, and
stenosis at one or two levels as seen on
CT or MRI. The surgery group in-
cluded 100 patients which had place-
ment of the X-Stop. The control
group had 91 patients that were medi-
cally/interventionally managed. Medi-
cal/interventional treatment included
at least one epidural steroid injection,
NSAIDs, analgesics and physical ther-
apy. Physical therapy included back
school, modalities, massage, stabiliza-
tion and exercises. Patients were fol-
lowed for two years.

The primary outcome measure was the
Zurich Claudication Questionnaire.

This study presents a recently
developed approach to de-
compression that is indirect
when compared to more tra-
ditional surgical treatments of
laminectomy and lami-
notomy. The device described
distracts two spinous proc-
esses and keeps them dis-
tracted on extension of the
lumbar spine effectively in-
creasing the canal diameter
and affecting an “indirect”
decompression. The work
group thus felt analysis of this
paper was appropriate for this
section of the guideline.

In critique, medi-
cal/interventional treatment
was not controlled and sec-
ondary outcome measures
were not available. Data on
two-year outcomes of the
medical/interventional group
showed poorer results than

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality

or institution.
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Secondary outcomes included the SF-
36, and range of motion.

At two years, the mean Symptom Se-
verity scores improved by 45.4% from
the baseline scores in the X STOP
group and by 7.4% in the control
group. At the same point, the mean
Physical Function scores improved by
44.3% in the X STOP group and by -
0.4% in the control group.

At the two-year evaluation, 60% (56
of 93) of surgical patients reported a
clinically significant improvement in
the Symptom Severity domain com-
pared with 19% (15 of 81) patients in
the control group, 57% (53 of 93) of
patients reported clinically significant
improvement in the physical function
compared with 15% (12 of 81) of pa-
tients in the control group, and 73%
(68 of 93) of patients were at least
somewhat satisfied compared with
36% (28 of 78) of patients in the con-
trol group.

other medical/interventional
studies. However, the ZCQ is
a validated and disease-
specific outcome measure and
may represent a more sensi-
tive instrument than those
used in most comparable
studies of outcomes.

This study provided Level I
therapeutic evidence that
placement of the X-Stop in
patients with mild to moder-
ate symptoms of stenosis was
more effective than this medi-
cal/interventional treatment
regimen.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality
or institution.
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Degenerative Lumbar Spinal Stenosis
Surgical Treatment Work Group:

DECOMPRESSION v NATURAL HX or MED MGMT

-Secondary Evidentiary Table-

222

Article Level Description of study Conclusion
(Alpha by Author) | (I-V) (Including analysis of methodological
strengths/weaknesses)
Atlas SJ, Deyo RA, I1I This study is a prospective cohort In critique, the authors in-
Keller RB, et al. The study of 148 patients with lumbar cluded a mixed diagnostic
Maine Lumbar Spine stenosis including patients with herni- | group of patients with degen-
Study, Part IIL. 1- ated discs. Eighty-one of the patients erative stenosis and herniated
year outcomes of were treated surgically and 67 were discs. This limited the ability
surgical and nonsur- treated medically/interventionally. On | of the work group to analyze
gical management of average, patients in the surgical group | the data available as it per-
lumbar spinal steno- had more severe imaging findings and | tained to lumbar stenosis as a
sis. Spine. symptoms and worse functional status | single diagnostic entity. The
1996;21(15):1787- than patients in the medi- study indicates that, for mod-
1794; discussion cal/interventional group at entry. Pa- erate symptoms, surgical
1794-1785. tients with moderate symptoms were treatment is more effective
divided between the two groups. Out- | than medical/interventional
comes included patient-reported treatment.
symptoms of leg and back pain, func-
tional status (Medical Outcomes Study
SF-36), disability (modified Roland
Morris Disability Questionnaire) and
satisfaction with care. One year after
study entry, 28% of medi-
cally/interventionally and 55% of sur-
gically treated patients reported defi-
nite improvement in their predominant
symptoms.
Gibson JN, Waddell | III This is a lengthy systematic review In critique, the review dis-
G. Surgery for de- from the Cochrane database on sur- cussed the broader topic of
generative lumbar gery for lumbar spondylosis. lumbar spondylosis which
spondylosis. Coch- includes a wider variety of
rane Database Syst diagnoses than this work
Rev. group is addressing. When
2005(4):CD001352. discussing surgical manage-
ment for lumbar stenosis, it
indicates that results are typi-
cally favorable. However, this
article does not compare sur-
gical to medical/interventional
management or medi-
cal/interventional care.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality
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Turner JA, Ersek M,
Herron L, Deyo R.
Surgery for lumbar
spinal stenosis. At-
tempted meta-
analysis of the litera-
ture. Spine.
1992;17(1):1-8.

III

This study is a meta analysis of articles
for surgery for lumbar spinal stenosis,
including Level IV data. There is no
discussion of medical/interventional
management. Of surgical patients,
good outcomes are reported 64% of
the time using the authors’ more strin-
gent criteria and 72% using the au-
thor’s divergent criteria. Of studies
included looking at degenerative
spondylolisthesis 83%-85% of the
time patients experienced good out-
comes.

In critique, this analysis in-
cluded low quality studies
published before 1992. The
outcome data is problematic,
eg, retrospective mixes of back
and leg pain, and functional
disability and vocational func-
tioning not clearly defined.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to be made
by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular to the locality

or institution.
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Degenerative Lumbar Spinal Stenosis
Surgical Treatment Work Group:
DECOMPRESSION AND FUSION

-Evidentiary Table-
Article Level | Description of study Conclusion
(Alpha by Author) (I-V) | (Including analysis of methodological
strengths/weaknesses)
Bednar DA. Surgical | IV This study is a nonmasked, retrospective | In critique, this was a case series
management of lum- case series of 56 patients with back pain, | yielding Level IV evidence.
bar degenerative spi- claudication or both, with stenosis and
nal stenosis with spondylolisthesis who underwent a re- This study provides Level IV
spondylolisthesis via duction of spondylolisthesis and a fu- therapeutic evidence that indi-
posterior reduction sion. Outcome measures were VAS for rect decompression via reduc-
with minimal pain and ODI. There was a 7% (4 of 56) | tion and fusion of degenerative
laminectomy. J Spinal rate of major complications. Of 50 pa- spondylolisthesis is effective
Disord Tech. tients with leg pain, 41 (82%) had pain 75% of the time.
2002;15(2):105-109. relief. Of 40 patients with back pain, 30
(75%) had relief. At an average of 33
months after surgery, 23% (9 of 42) of
patients reported that they still had se-
vere pain (pain decreased from 9 to 8;
Oswestry averaged decreased from 56%
to 52%), while the remaining patients
had an average reduction in their pain of
75% and an ODI improvement from
56% to 18%.
Bridwell KH, Sedge- | III This study is a nonmasked, incom- In critique, the sample size was
wick TA, O'Brien pletely-randomized trial of 44 patients small, randomization was poor,
MF, Lenke LG, with spinal stenosis and spondylolisthe- | and no validated outcome
Baldus C. The role of sis. Patients were randomized to three measures were used. Fusion was
fusion and instrumen- groups: (1) decompression alone (9 pa- | assessed by routine X-ray stud-
tation in the treatment tients), (2) decompression with in situ ies with flexion and extension
of degenerative fusion (11 patients), and (3) decompres- | films.
spondylolisthesis with sion with instrumented fusion groups
spinal stenosis. J Spi- (24 patients). Patients with >10° or 3 mm | For these reasons this study
nal Disord. of motion on preoperative flex- provides Level III therapeutic
1993;6(6):461-472. ion/extension radiographs were assigned | evidence that instrumented fu-
to Group 3, accounting for larger num- | sion in the treatment of degen-
bers in this group. Outcome measures erative spondylolisthesis with
were patient assessment of ability to lumbar spinal stenosis decreases
walk, patient assessment of surgical progression of spondylolisthesis
benefit, and progression to further and patient symptoms as com-
spondylolisthesis. Patients were fol- pared with decompression alone
lowed for greater than two years. Fusion | or decompression with in situ
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was evaluated by plain radiographs. Pro-
gression of spondylolisthesis was seen in
44% (4 of 9) of the group with decom-
pression alone, 70% (7 of 10) of the
group with in situ fusion, and 4% (1 of
24) of the group with decompression
with instrumented fusion. Patient symp-
toms were associated with progression of
slip. Thus the group with instrumenta-
tion had significantly less slip progres-
sion and significantly better fusion rate
and outcome.

fusion.

Fischgrund JS, Mac- | II This study is a nonmasked, prospective, | In critique, there was no mask-
kay M, Herkowitz randomized, controlled trial comparing | ing in the evaluations of the
HN, Brower R, instrumented to noninstrumented fusion | outcomes, standardized out-
Montgomery DM, in patients with symptomatic spinal come measures were not used
Kurz LT. 1997 Volvo stenosis and associated spondylolisthesis. | and follow-up may not be long
Award winner in Inclusion criteria were a clinical diagno- | enough to see the effects of
clinical studies. De- sis of stenosis (leg pain, claudication), pseudoarthrosis.
generative lumbar failure of at least three months of medi-
spondylolisthesis with cal/interventional care, plain radiographs | This study provides Level II
spinal stenosis: a pro- showing single-level spondylolisthesis, therapeutic evidence that in-
spective, randomized and MRI or CT confirmed spinal steno- | strumented fusion increases the
study comparing de- sis at the level of listhesis. Outcome likelihood of obtaining a solid
compressive laminec- measures were a five-point VAS for back | arthrodesis; however, this did
tomy and arthrodesis and leg pain and an operative result rat- | not correlate with improved
with and without spi- ing (excellent, good, fair or poor) based | outcomes at two years.
nal instrumentation. on examiner assessment of pain and
Spine. functional level.
1997;22(24):2807- Seventy-six patients underwent posterior
2812. decompression with concomitant pos-

terolateral intertransverse process ar-

throdesis. The patients were randomized

to a segmental transpedicular instru-

mented or noninstrumented group.

Sixty-seven ( 88%) patients were avail-

able for a two-year follow-up. Clinical

outcome was excellent or good in 76%

of the patients in whom instrumentation

was placed and in 85% of those in whom

no instrumentation was placed. Success-

ful arthrodesis occurred in 82% of the

instrumented cases versus 45% of the

noninstrumented cases. Overall, success-

ful fusion did not influence patient out-

come.
Fox MW, Onofrio v This study is a retrospective case series In critique, no validated out-
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BM, Hanssen AD.
Clinical outcomes and
radiological instability
following
decompressive lumbar
laminectomy for
degenerative spinal
stenosis: a comparison
of patients
undergoing
concomitant
arthrodesis versus
decompression alone.
J Neurosurg.
1996;85(5):793-802.

of 124 patients surgically treated for
lumbar stenosis. Included patients had
spinal stenosis on myelography and
postmyelography CT scan, although
exact criteria were not defined. Outcome
measures were patient-reported im-
provements in pain, walking ability and
activity level. All patients underwent a
wide decompressive laminectomy with
or without medial facetectomy or lami-
notomy (depending on the stenosis pre-
sent on imaging). Fusion was added if
patients had: (1) preoperative spondylo-
listhesis with motion on imaging, (2)
preserved preoperative disc height and
who underwent a wide laminectomy and
bilateral facetectomy across that space or
(3) instability determined intraopera-
tively following decompression.

Patients were followed between 4.6 and
6.8 years. Patients were graded good, fair
or poor based on responses to a ques-
tionnaire. Stability was evaluated based
on flexion/extension radiographs look-
ing for > 3 mm slip or >2 mm of pro-
gression of existing slip. Surgical decom-
pression varied from one to five levels,
and 32 of 124 (26%) had fusion. Of all
patients, 48% (60 of 124) had a “good”
result, 31% (38 of 124) had a “fair” result
and 21% (26 of 124) had a poor result.
Fusions had 9% “poor” results com-
pared with 25% for the nonfusion
group. There was no correlation between
radiographic “instability” and outcome.
The biggest risk factor for increased an-
terior translation was initial presence of
spondylolisthesis; other factors included
minimal degeneration of the L4-5 disc,
extreme degeneration at L3-4, more sag-
ittal facet orientation, and females.

come measures were used and
30% of patients were lost to
follow-up.

This study provides Level IV
therapeutic evidence that in pa-
tients with lumbar spinal steno-
sis with or without spondylolis-
thesis, 75% will have a good or
fair result with decompression
alone and 94% will have a good
or fair result with decompres-
sion and fusion with instrumen-
tation.

Ghogawala Z, Benzel
EC, Amin-Hanjani S,
et al. Prospective out-
comes evaluation after
decompression with
or without instru-
mented fusion for

III

This study 1s a prospective cohort study
of 34 patients with stenosis and grade I
spondylolisthesis without gross instabil-
ity (<3 mm translation on flex-
ion/extension radiographs). Patients
were divided, based on surgeon discre-
tion, into a group who received laminec-

In critique, the sample size of
this study is small and group
assignment was open to bias.
Both groups showed improve-
ment. In its favor, the study
employed validated outcome
measures. Because of the small
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lumbar stenosis and
degenerative Grade I
spondylolisthesis. J
Neurosurg Spine.
2004;1(3):267-272.

tomy (20 patients) versus laminectomy
and fusion with pedicle screw fixation
(14 patients). Outcome measures were
the ODI and SF-36. At one year, ODI
improved 13.6 points with the decom-
pression group versus 27.5 points for the
decompression and fusion group. SF-36
scores improved 6.5 in the decompres-
sion group versus 15.9 in the decompres-
sion and fusion group. While improve-
ment in both groups was statistically
significant, the decompression and fu-
sion group improved significantly more
than decompression alone (P<0.002 on
PCS and P<0.003 on ODI).

sample size and technique of
group allocation, this poten-
tially Level II study is down-
graded to a Level III study.

This study provides Level IIT
therapeutic evidence that de-
compression with fusion is
more effective than decompres-
sion alone in patients with grade
I spondylolisthesis without in-
stability.

Grob D, Humke T, II Thls study is a randqmlzed, control.led In critique, the sample 51ze.of
trial of 45 patients with symptomatic patients is small and no vali-
Dvorak J. S
. lumbar stenosis with less than 5 mm of dated outcome measures were
Degenerative lumbar . . .
. . intervertebral translation who were ran- | used. Because of these design
spinal stenosis. doml oed . ;
) . omly assigned to 3 groups: (1) decom- | flaws, this potentially Level I
Decompression with ; b lam I medial J 4 ded
nd without pression with laminotomy and media study was downgraded to a
. facetectomy, (2) decompression with Level II study.
arthrodesis. J Bone hrodesis of th .
Joint Surg Am arthrodesis of the most stenotic segment, . .
g L. and (3) decompression with arthrodesis | This study provides Level II
1995;77(7):1036-1041. \ Y pro
of all the affected segments. Inclusion therapeutic evidence that there
criteria included a clinical diagnosis of is no difference in nonvalidated
stenosis and confirmation with CT, outcomes between decompres-
myelogram or MRI scan to have a mid- | sion and decompression with
sagittal diameter of less than 11 mm. fusion in patients with stenosis
Outcome measure was a result classifica- | and less than 5 mm of interver-
tion (very good, good, fair or poor) tebral translation.
based on percentage of subjective pain
relief, use of analgesics and reported im-
pairment of daily activities. Average fol-
low-up duration was 28 months. At this
point in follow-up all groups showed an
increase in walking ability and a decrease
in pain. There was no difference between
the groups noted.
Herkowitz HN, Kurz | II This study is a randomized, controlled In critique, this study utilized
LT. Degenerative trial of a homogenous group of 50 pa- nonvalidated outcome measures
lumbar spondylolis- tients with symptoms of degenerative and the sample size was small,

thesis with spinal
stenosis. A prospec-
tive study comparing
decompression with
decompression and
intertransverse proc-
ess arthrodesis. | Bone

stenosis and spondylolisthesis. Patients
were randomized by alternating selec-
tion into two groups, one group (25 pa-
tients) underwent decompression alone
and a second group (25 patients) had
decompression and intertransverse proc-
ess arthrodesis. Patients were followed

However, the results were sta-
tistically significant.

This study provides Level I
therapeutic evidence that de-
compression and intertransverse
process arthrodesis provides
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Joint Surg Am.
1991;73(6):802-808.

between 2.4 and four years. Outcome
measures were a five-point pain scale and
assessment of operative result (excellent,
good, fair, poor). The decompression
and arthrodesis group had a significantly
higher number of excellent and good
results (96%, 24 of 25) compared with
the group who had decompression alone
(44%, 11 of 25) (P=0.001). Pseudo-
arthrosis occurred in 36% (9 of 25) of
patients who underwent arthrodesis, but
this presence did not alter outcomes.
Progression of slip was noted in 96% (24
of 25) of patients with decompression
alone compared with 28% (7 of 25) in
the decompression and arthrodesis

group.

better outcomes than decom-
pression alone in the treatment
of symptomatic degenerative
stenosis with spondylolisthesis
at three-year follow-up.

Katz N, Lipson S], III This is a prospective, observational study | In critique, the groups of pa-
Lew RA, et al. Lum- of 310 consecutive patients with spinal tients were not homogeneous, a
bar laminectomy stenosis. Inclusion criteria included age > | large number of patients were
alone or with instru- 50 years, the presence of back, buttock lost to follow-up (29%) and the
mented or nonin- and/or lower extremity pain; radio- numbers of patients in the fu-
strumented arthrode- graphic evidence of stenosis and the sur- | sion groups were very small.
sis in degenerative geon's judgment that patients had clini-
lumbar spinal steno- cally significant degenerative lumbar This study provides Level IIT
sis. Patient selection, spinal stenosis. A total of 279 patients therapeutic evidence that nonin-
costs, and surgical participated and 199 were available at strumented decompression and
outcomes. Spine. follow-up (71%). Outcome measures fusion provides better relief of
1997;22(10):1123- were health status (including SIP and low back pain at two-year fol-
1131. Zung Depression Questionnaire), walk- | low-up than decompression

ing capacity, back and leg pain, and satis- | alone or decompression and

faction with surgery. At follow-up, no fusion with instrumentation.

radiographs were obtained. Of patients

in the study, 71% underwent decom-

pression, 14% had decompression with

fusion, and 15% had decompression

with fusion and instrumentation. The

minimum follow-up was two years.

Noninstrumented arthrodesis was asso-

ciated with superior relief of low back

pain at six months (P = 0.004) and 24

months (P = 0.01). There were no sig-

nificant differences in the other out-

comes across treatment groups.
Katz N, Lipson SJ, I\Y% This study is a retrospective review and | In critique, nonvalidated out-
Chang LC, Levine prospective follow-up of 88 patients who | come measures were used, only
SA, Fossel AH, Liang had decompressive laminectomy with or | 63% of patients were available

MH. Seven- to 10-
year outcome of de-

without fusion from 1983 to 1986. Pa-
tients completed nonvalidated question-

for follow-up, and there was
heterogeneity in the operative
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compressive surgery
for degenerative lum-
bar spinal stenosis.
Spine. 1996;21(1):92-
98.

naires in 1993 (average duration of fol-
low-up was 8.1 years) that included
items about reoperations, back pain, leg
pain, walking capacity and satisfaction
with surgery. Of the 88 patients in the
original cohort, 20 patients (23%) died
and 20 (23%) had another surgical pro-
cedure. Of the 55 patients who answered
questionnaires, 33% of the patients had
severe pain and 53% of the patients were
unable to walk two blocks. Only eight
patients in this review had fusions; the
evaluation showed no difference be-
tween them and the other patients. Sev-
enty-five percent of patients undergoing
surgery for spinal stenosis were satisfied.

number of levels decompressed.

This study provides Level IV
therapeutic evidence that there
is no significant difference in
outcomes between decompres-
sion alone or decompression
and fusion with instrumentation
in the treatment of lumbar spi-
nal stenosis.

Kornblum MB, 11 This case control study described 58 pa- | In critique, the sample size is
Fischgrund JS, Her- tients with symptomatic lumbar stenosis | small, only patients with nonin-
kowitz HN, Abraham and spondylolisthesis that had been strumented fusions were in-
DA, Berkower DL, studied prospectively in two prior stud- | cluded, 19% of patients were
Ditkoff JS. Degenera- ies. Patients were treated with a poste- lost to follow-up, and although
tive lumbar spondylo- rior decompression and bilateral poste- | initial data was collected pro-
listhesis with spinal rior arthrodesis with bone graft. Radio- | spectively, it was obtained from
stenosis: a prospective graphic evaluation was used to determine | data in two prior studies.
long-term study if fusion or pseudoarthrosis was present.
comparing fusion and Forty-seven patients were available for This study provides Level IIT
pseudarthrosis. Spine. follow-up for a range of five to 14 years. | prognostic evidence that pseu-
2004;29(7):726-733; Outcome measures were VAS for leg doarthrosis is a poor prognostic
discussion 733-724. and back pain and a questionnaire about | indicator postoperatively in pa-
surgical outcome. Patients were divided | tients undergoing decompres-
into two cohorts based on presence or sion and noninstrumented fu-
absence of pseudoarthrosis. The success | sion for stenosis with spondylo-
was good in 86% of patients with solid | listhesis at long-term follow-up.
fusion and good in only 56% of patients
with pseudoarthrosis.
Mardjetko SM, Con- | III This study is a meta-analysis of literature | In critique, the data analyzed in

nolly PJ, Shott S. De-
generative lumbar
spondylolisthesis. A
meta-analysis of lit-
erature 1970-1993.
Spine. 1994;19(20
Suppl):2256S-2265S.

to 1993 regarding degenerative spondy-
lolisthesis with radicular symptoms.
Most of the included studies are Level IV
data. There is a high degree of heteroge-
neity in analysis because of the variety of
reporting methods for results and out-
comes data. Overall, surgical groups ap-
peared to do better than no treatment at
all, and decompression with fusion did
better than decompression alone. There
is no clear advantage clinically to in-
strumentation, although fusion rates are
higher with instrumentation.

this meta-analysis is mainly
Level IV data and because of the
heterogeneity of outcome
measures used in the study, it is
more difficult to draw conclu-
sions.

This study provides Level 1T
therapeutic data that in patients
with degenerative spondylolis-
thesis, decompression and fu-
sion is more effective than de-
compression alone. The use of
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instrumentation increases the
likelihood of fusion, though
does not appear to influence
clinical outcomes.

Matsudaira K, Yama- | III This study is a retrospective compara- In critique, the sample size was
zaki T, Seichi A, et al. tive study of 53 patients with single-level | small, medical/interventional
Spinal stenosis in grade I spondylolisthesis and spinal treatment was not defined, and
grade I degenerative stenosis at L4-5. These patients were the reasons for surgical refusal
lumbar spondylolis- divided (not randomized) into three were not explained.
thesis: a comparative groups. One group of 19 patients un-
study of outcomes derwent decompressive laminectomy This study provides Level I1I
following lamino- with fusion and instrumentation (19 pa- | therapeutic evidence that in pa-
plasty and laminec- tients). A second group of 19 patients tients with single level stenosis
tomy with instru- underwent decompression of the canal at L4-5 and grade I spondylolis-
mented spinal fusion. using a laminoplasty technique to pre- thesis, there is no difference in
J Orthop Sci. serve the integrity of the midline struc- | outcomes between laminoplasty
2005;10(3):270-276 ture. The last group (16 patients) refused | and decompression with fusion

surgery and was treated with an unde- at two-year follow-up. Progres-

fined medical/interventional program. sion of slip is more likely to

Clinical outcomes were measured using | occur in patients undergoing

the Japanese Orthopedic Association laminoplasty or no treatment as

(JOA) score. compared with patients under-

going fusion, although this does

Subjective LBP as well as the JOA score | not influence outcomes at two

was significantly higher in the control years. Both of these surgical

group than in either surgical group. treatments offer better out-

There were no significant differences in | comes than medi-

percent of slip or demographics. cal/interventional treatment.

At two-year follow-up, the JOA scores

showed no improvement in the control

group, but significant improvement in

the surgical groups (p < 0.0001). Allevia-

tion of all symptoms including back pain

was significantly better in the two surgi-

cal groups compared with the control

group. There was no significant differ-

ence between the two surgical

groups. Back pain improved in all three

groups with greater improvement in the

surgical groups. Degree of satisfaction

was slightly higher in the decompression

alone group. The fusion group had a

higher complication rate. Slip progres-

sion was higher in the medi-

cal/interventional group and the decom-

pression alone group compared with the

fusion group.
Niggemeyer O, IV This study is a meta-analysis of literature | In critique, low quality articles
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Strauss JM, Schulitz
KP. Comparison of
surgical procedures
for degenerative lum-
bar spinal stenosis: a
meta-analysis of the
literature from 1975
to 1995. Eur Spine J.
1997;6(6):423-429.

from 1975 to 1995 of patients with de-
generative spinal stenosis. This analysis
compared decompression to decompres-
sion and fusion to decompression and
fusion with instrumentation. The main
determinant was radiographic diagnosis
as a fair number of studies evaluated did
not specify symptoms. Over 30 studies
were included for analysis for total of
1668 patients. Most of the patients (1476)
underwent decompression only, and
only 49 patients included underwent
fusion without instrumentation. Studies
with mixed diagnoses were included if
data for patients with degenerative lum-
bar spinal stenosis could be extracted.
Outcomes were classified as good, fair or
poor.

Results were arbitrarily divided into out-
comes at less than seven years, seven to
15 years, and greater than 15-year fol-
low-up. Their findings suggested better
outcomes with decompression if symp-
toms were present for less than seven
years, and with decompression and fu-
sion with instrumentation if symptoms
were present for greater than 15 years.
Outcomes at eight to 15-year follow-up
showed no significant differences be-
tween the three groups. Follow-up var-
ied from one to 32 years and didn’t spec-
ify follow-up periods of each cohort.

were included in this analysis to
increase patient numbers and no
validated outcome measures
were available. In some articles,
conclusions were not based on
outcomes at all.

This study provides Level IV
therapeutic evidence to suggest
that patients with spinal stenosis
treated surgically have better
results with decompression in
the presence of symptoms for
less than seven years, while
those who are symptomatic for
greater than 15 years obtain best
results with decompression and
fusion with instrumentation.

Postacchini F, Cinotti
G, Perugia D. Degen-
erative lumbar
spondylolisthesis. II.
Surgical treatment.
Ital ] Orthop Trau-
matol. 1991;17(4):467-
477.

v

This study is a retrospective cohort
study of 32 patients treated surgically for
spinal stenosis. Fifteen patients under-
went decompression only and 17 had
decompression and fusion, including two
with interspinous wiring. The types of
stenosis and the surgical techniques were
heterogeneous in both groups. All pa-
tients had neurogenic claudication or
radicular pain. Patients were evaluated
with a nonvalidated four scale instru-
ment. Twenty-six patients had follow-up
X-ray studies. Clinical follow-up ranged
from 11 months to seven years. Thirty-
three percent of the nonfusion patients
who had postoperative imaging had pro-

In critique, this study was lim-
ited by a very small sample size
and further compromised by
heterogeneity of the types of
stenosis as well as the surgical
procedures. Non validated out-
comes measures were used and
follow-up was as short as 11
months.

This study provides Level IV
therapeutic evidence that surgi-
cal treatment for spinal stenosis
results in good and excellent
outcomes in the majority of
cases. The quality of the study
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gression of translation. None of the fu-
sion patients had progression and there
were no nonunions. All fusion patients
experienced good and excellent results
and 66% of the decompression-only
patients experienced good and excellent
results.

limits comparison of treatment
groups.

Rompe ]JD, Eysel P, v This study is a retrospective comparative | In critique, a large number of
Zollner J, Nafe B, study of 117 patients surgically treated patients were lost to follow-up,
Heine J. Degenerative for lumbar spinal stenosis. Of these pa- | and nonvalidated outcome
lumbar spinal steno- tients, 39 underwent lateral canal under- | measures were used.
sis. Long-term results cutting as decompression for partial
after undercutting stenosis, 51 underwent complete This study provides Level IV
decompression com- laminectomy and foraminotomy for se- | treatment evidence that similar
pared with decom- vere stenosis and 27 patients who had results are obtained with under-
pressive laminectomy instability with spondylolisthesis or sco- | cutting decompression for par-
alone or with instru- liosis in addition to stenosis underwent | tial stenosis, complete laminec-
mented fusion. Neu- laminectomy and fusion. Patients were tomy and foraminotomy for
rosurg Rev. followed for five-10 years (mean eight). | severe stenosis, and laminec-
1999;22(2-3):102-106. Of the initial patients, only 61% were tomy and fusion for spondylo-

available at follow-up. Outcome meas- listhesis or scoliosis in addition

ures were the Low Back Pain Outcome to stenosis. In addition, this

Scale, Turner Score and questions about | provides evidence that long-

walking capacity, residual pain, necessity | term results of decompression

of treatment and satisfaction. for stenosis generally deterio-

rate with time.

Analysis was done on 25 of the patients

who underwent undercutting decom-

pression, 26 of the patients who under-

went complete laminectomy and forami-

notomy, and 21 of the patients who un-

derwent laminectomy and fusion. Good

or excellent results were reported in

36%, 31% and 24% of these patients

respectively. These results had deterio-

rated compared with the 68-72% good

and excellent results reported by the

same patients at two-year follow-up.

Despite poor outcomes, 60-70% of pa-

tients were still satisfied with their re-

sults.
Yone K, Sakou T. II This study is a prospective comparative | In critique, the sample size of

Usefulness of Pos-
ner's definition of
spinal instability for
selection of surgical
treatment for lumbar
spinal stenosis. J Spi-
nal Disord.

study of 60 patients with lumbar steno-
sis. Inclusion criteria were the presence
of back pain, leg pain or claudication
which failed to improve with medi-
cal/interventional care and stenosis on
imaging though criteria were not clearly
defined. Patients were assessed as to

patients undergoing fusion in
this study was small.

This study provides Level I
therapeutic evidence that in pa-
tients with lumbar spinal steno-
sis meeting Posner’s criteria of
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1999;12(1):40-44.

whether they had instability based on
Posner’s definition. Of these 60 patients,
33 met the criteria for instability. Of
these 33 patients with instability, all were
offered decompression and fusion. De-
compression and fusion was performed
in 19 patients while the remaining 14
refused fusion and underwent decom-
pression alone. The 27 patients without
instability also underwent decompres-
sion without fusion. The primary out-
come measure was the JOA score. Of the
patients who underwent instrumented
fusion and the group who had no insta-
bility with decompression, 80% of the
patients experienced good outcomes.
Only 43% of the patients in the group
with instability and decompression
without fusion experienced good out-
comes.

instability, decompression and
fusion is more effective than
decompression alone.

Zdeblick TA. A pro-
spective, randomized
study of lumbar fu-
sion. Preliminary re-
sults. Spine.
1993;18(8):983-991.

II

This study 1s a prospective, randomized
controlled trial of 124 patients with mul-
tiple diagnoses, including degenerative
spondylolisthesis or degenerative scolio-
sis with stenosis. These patients were
treated with decompression plus fusion,
fusion with semirigid instrumentation or
fusion with rigid instrumentation. Out-
come measures were a four-grade clinical
scale (excellent, good, fair, poor).

Patients were followed for a minimum of
two years and only one patient was lost
to follow-up. Because of poor bone
quality, nine patients crossed from im-
plant to nonimplant group at the time of
surgery. Several diagnoses and outcomes
data were not presented in detail. Overall
fusion rates were better with instrumen-
tation, and better with rigid than semiri-
gid instrumentation. This held true for
the subset of patients with degenerative
spondylolisthesis. Overall outcomes
were better for groups with instru-
mented fusion but this was not detailed
by diagnoses. Good or excellent clinical
results were reported in 95% of the
group with rigid instrumentation and in
89% of the group with semirigid instru-

In critique, this study included a
heterogeneous group of patient
diagnoses, nonvalidated out-
come measures, and incomplete
reporting of outcome data. Fu-
sion was assessed by routine
lumbar spine X-ray imaging but
did include flexion and exten-
sion films.

This study provides Level I
therapeutic evidence that at
two-year follow-up clinical and
tusion results are better for rig-
idly instrumented fusion than
for semirigid instrumentation
which in turn was better than
no instrumentation in this pa-
tient population.
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LONG TERM OUTCOMES

-Evidentiary Table-
Article Level | Description of study Conclusion
(Alpha by Author) (I-V) | (Including analysis of methodological

strengths/weaknesses)

Airaksinen O, Herno | IV This study is a retrospective case series of | This study provides Level IV
A, Turunen V, Saari surgical outcomes for lumbar spinal therapeutic evidence that sur-
T, Suomlainen O. stenosis. Of the 497 patients, 438 were gery offers a 62% good or excel-
Surgical outcome of available for follow-up, at a mean of 4.3 | lent result at four-year follow-
438 patients treated years. The ODI was used as an outcome | up.
surgically for lumbar measure and a masked review was per-
spinal stenosis. Spine. formed. Overall, there were good or
1997;22(19):2278- excellent results in 62 % of patients.
2282,
Amundsen T, Weber | IV This study is a prospective comparative | In critique, the method used for
H, Nordal HJ, Mag- study of 100 patients with lumbar spinal | assigning patients to treatment

naes B, Abdelnoor M,
Lilleas F. Lumbar
spinal stenosis: con-
servative or surgical
management?: A pro-
spective 10-year
study. Spine.
2000;25(11):1424-
1435; discussion 1435-
1426.

stenosis. Patients were assigned to four
groups. Those with severe symptoms
had decompression (surgical group, S,
n=19). Those with mild symptoms were
treated medically/interventionally (con-
servative group, C, n=52). Those with
moderate symptoms were randomized to
medical/interventional (randomized con-
servative, RC, n=18) or operative care
(randomized surgical, n=13). Follow-up
was assessed at four and 10 years. All
follow-up assessments were performed
by the lead author who also determined
the overall treatment result. An intent-
to-treat analysis was performed on the
randomized groups at four years (ie,
crossovers from medical/interventional
to operative care were treated as failures).
For the 10-year analysis all surgical pa-
tients and all medically/interventionally
treated patients were grouped together.

At the four-year follow-up, the nonran-
domized surgical group had 84% good
results, the nonrandomized medi-

groups was biased. Thus, al-
though they characterize one of
the arms of their study as ran-
domized, the bias limits the abil-
ity to draw conclusions from the
data on these patients. Further-
more, the numbers assigned to
the randomized groups were
small and unequal (suggesting
bias in the randomization proc-
ess) and no statistical tests for
significance were applied. Out-
come assessment by the treating
physician using nonvalidated
outcome measures introduces
further bias.

This study offers Level IV
therapeutic evidence that sur-
gery for severe spinal stenosis
provides good or excellent re-
sults in approximately 80% of
patients at four-year follow-up
and the results were relatively
stable at 70% good or excellent
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cal/interventional group had 57% good
results, the randomized medi-
cal/interventional group had 47% good
results, and the randomized surgical
group had 92% good results. The opera-
tive group tended to deteriorate some-
what over time while the medi-
cal/interventional group tended to im-
prove, such that at final follow-up there
were good outcomes in 70-75% of both
groups. Those operated on a delayed
basis (crossovers) did not have worse
results that than those operated on early.

results at 10 years. It also offers
Level IV evidence that patients
who have medical/interventional
therapy first but then cross over
to surgery will not harm their
chances of success with surgery.

Atlas SJ, Keller RB, v This study is a prospective outcome In critique, there was a high
Wu YA, Deyo RA, study comparing the results between dropout rate. This is expected in
Singer DE. Long- patients treated surgically for spinal this age group, but nonetheless
term outcomes of stenosis and those treated medi- complicates data interpretation.
surgical and nonsurgi- cally/interventionally. One hundred
cal management of forty-eight patients initially enrolled. This study provides Level IV
lumbar spinal steno- The dropout rate was 33%, primarily therapeutic evidence that 50-
sis: 8 to 10 year results because of death. The surgical group had | 67% of patients undergoing sur-
from the Maine lum- worse symptoms initially. There was a gical treatment will show im-
bar spine study. Spine. 39% cross over to the surgical group. provements in pain and satisfac-
2005;30(8):936-943. Validated outcome measures were used. | tion. Surgical results tend to

At four-year follow-up, the results fa- deteriorate with time.

vored surgery. Over time, the surgical

results deteriorated, with the two groups

converging at final follow-up. At 8- to

10-year follow-up, 50% of surgical pa-

tients had improved back pain, 67% had

improved leg pain, 54% had improve-

ment in their predominant symptom,

55% were satisfied with their current

state and 82% would choose the same

treatment.
Caputy AJ, Luessen- | IV This is a retrospective review of 88 pa- In critique, there was no masked
hop AJ. Long-term tients, out of an initial group of 100, who | outcome assessment and non-
evaluation of decom- had decompressive surgery for lumbar validated outcome measures
pressive surgery for spinal stenosis. There was a 5- to 10-year | were used.
degenerative lumbar follow-up. There was no masking and
stenosis. | Neurosurg. nonvalidated outcome measures were This provides Level IV thera-
1992;77(5):669-676. used. Initial results were “good” in all peutic evidence that at 5-10

patients, but deterioration was seen over | years, 74% of patients treated

time, with a 26% failure rate at five surgically for spinal stenosis will

years. have a good outcome.
Cornefjord M, Byrod | IV This study is a retrospective case series of | In critique, validated outcome
G, Brisby H, Rydevik 124 patients having surgery for lumbar measures were not used in this

B. A long-term (4- to

spinal stenosis, with a four- to 12-year

case series.
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12-year) follow-up follow-up. Ninety-six patients (77 %)

study of surgical were available for follow-up. A masked | This provides Level IV thera-

treatment of lumbar observer assessed nonvalidated measures | peutic evidence that 65% of pa-

spinal stenosis. Enr of lower extremity pain, low back pain, | tients treated surgically for spi-

Spine J. 2000;9(6):563- and walking distance. There were signifi- | nal stenosis will have a satisfac-

570. cant improvements (all P < 0.001) in all tory outcome at four- to 12-year

three outcome measures and patient sat- | follow-up.
isfaction was 65%.

Hee HT, Wong HK. | IV This study is a retrospective case series of | In critique, nonvalidated out-

The long-term re- 84 patients undergoing surgery for lum- | come measures were used in this

sults of surgical bar spinal stenosis. Of the 84 patients, 68 | case series and there was a 19%

treatment for spinal were available for follow-up at a mean of | drop-out rate.

stenosis in the eld- eight years (seven to nine years). Non-

erly. Singapore Med validated outcome measures were used. This case series provides Level

J. 2003;44(4):175- 68% experienced good or excellent re- IV therapeutic evidence that

180. sults. surgical treatment for spinal
stenosis can lead to 68% good or
excellent results in the patients
60 years or older.

H o 1A% This study is a retrospective case series of | In critique, there was no masked

erno A, Airaksinen . .

O. Saari T. Lone-term patients who had a surgical dfzcompres— outcome measurement. There

’ 08 for lumbar spinal stenosis. Of the was a 26% drop-out rate.
results of surgical ston for P . P
treatment of lumbar 146 patients studied, 119 were available - '

! e for follow-up at a mean of 6.8 years, and | This study provides Level IV
spinal stenosis. Spine. 108 Labl {128 b evid hat pa
1993;18(11):1471- were available at a mean of 12. therapeutic evidence that pa- -
1474 years. The ODI and othe.r outcome tients treaFed §urg1cally for spi-

measures were used. At six years, the nal stenosis will have 67% good
average ODI was 34.5 and overall good | or excellent results at seven
and excellent results were 67%. At 12 years and that the results will be
years, these results were 30.2 and 69% maintained at 13 years.
respectively.
Hurri H, Slatis P, v This study is a retrospective review of In critique, there was a high
Soini J, et al. Lumbar the long-term outcomes of 134 patients | drop out rate, even for studies in
spinal stenosis: as- diagnosed with lumbar spinal stenosis. this population. Furthermore, a
sessment of long-term At 12-year follow-up, 48 had died, and validated outcome measure was
outcome 12 years af- of the remaining 86 patients 75 were only done at follow-up.
ter operative and con- available. Of the remaining 75 patients,
servative treatment. J 57 were treated surgically and 18 medi- This study provides Level IV
Spinal Disord. cally/interventionally. Patients were therapeutic evidence that 63% of
1998;11(2):110-115. evaluated by telephone with nonvali- patients treated surgically for
dated outcome measures as well as the spinal stenosis will improve at
ODI. Sixty-three percent of the opera- | long-term follow-up.
tive group improved, while 18% actually
worsened. The final ODI was 29.
Javid MJ, Hadar EJ. v This study is a prospective case series of | In critique, there was no masked
Long-term follow-up 170 patients with lumbar spinal stenosis | outcome measurement, nonvali-
review of patients who underwent surgery. Eighty-three dated measures were used, and
who underwent had central stenosis, 61 had stenosis and | there was large variability in the
laminectomy for lum- HNP, and 23 had lateral recess stenosis. | length of outcome.
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bar stenosis: a pro- Follow-up was performed anywhere
spective study. J Neu- from one to 11 years, with a mean of five | This study provides Level IV
rosurg. 1998;89(1):1-7. years. Twenty-four patients were lost to | therapeutic evidence that pa-
follow-up. Among the spinal stenosis tients treated surgically for spi-
patients, 64-70% experienced good re- nal stenosis can expect 64-70%
sults. good or excellent results.
Jolles BM, Porchet F, | IV This study is a retrospective case series of | In critique, there was a high
Theumann N. Surgi- 155 patients treated surgically for lumbar | drop-out rate, even for studies in
cal treatment of lum- spinal stenosis, with five- to eight-year this population.
bar spinal stenosis. follow-up. Of the 155 patients, 77 were
Five-year follow-up. | available for follow-up. Validated out- This study provides Level IV
Bone Joint Surg Br. come measures were used. Seventy-nine | therapeutic evidence that pa-
2001;83(7):949-953. percent experienced good or excellent tients treated surgically for spi-
results. nal stenosis can expect 79%
good or excellent results at a
five-year follow-up.
Jonsson B, Annertz v This study is a prospective case series of | In critique, a nonvalidated out-
M, Sjoberg C, Strom- 105 patients with lumbar spinal stenosis | come measure was used.
qvist B. A prospective treated surgically. Of the 105 patients, 88
and consecutive study were available for five-year follow-up. This case series provides Level
of surgically treated The reviewer was masked, outcomes IV therapeutic evidence that
lumbar spinal steno- were measured with a nonvalidated four- | patients treated surgically for
sis. Part II: Five-year point scale (excellent, fair, no change, spinal stenosis can expect 64%
follow-up by an inde- poor). Sixty-four percent experienced good or excellent results at a
pendent observer. good or excellent results. five-year follow-up.
Spine.
1997;22(24):2938-
2944,
Katz JN, Lipson S], v This study is a retrospective case series In critique, a nonvalidated out-
Chang LC, Levine of 88 patients who underwent surgery come measure was used. Thirty-
SA, Fossel AH, Liang for lumbar spinal stenosis. Follow-up seven percent were lost to fol-
MH. Seven- to 10- data was available in 55 patients. Of low-up, most because of death.
year outcome of de- these patients, 85% had some initial im-
compressive surgery provement. Thirty-three percent had This case series provides Level
for degenerative lum- severe low back pain at final follow-up IV therapeutic evidence that
bar spinal stenosis. and 20% had severe lower extremity 75% of patients treated surgi-
Spine. 1996;21(1):92- pain. Overall, 75% of patients were sat- | cally for spinal stenosis will be
98. isfied at final follow-up. satisfied at 7- to 10-year follow-
up, although 33% had severe
low back pain.
Nakai O, Ookawa A, | IV This study is a retrospective case series of | In critique, a nonvalidated out-
Yamaura I. Long- 41 patients treated with wide fenestration | come measure was used and
term roentgeno- for lumbar spinal stenosis. Follow-up sample size was small.
graphic and functional data was available in 34 patients, at 4.5 —
changes in patients eight years with a mean of 5.5 This study provided Level IV
who were treated years.Seventy-one percent had a good or | therapeutic evidence that pa-
with wide fenestration excellent result at final follow-up. tients treated with surgery for
for central lumbar spinal stenosis can expect satis-
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stenosis. | Bone Joint factory results 71% of the time.
Surg Am.
1991;73(8):1184-1191.
Postacchini F, Ci- 1A% This study is a retrospective case series of | In critique, a nonmasked as-
notti G, Gumina S, 64 patients treated surgically for lumbar | sessment of nonvalidated out-
Perugia D. Long- spinal stenosis. There was a four- to 21- | come measures was used.
term results of sur- year follow-up, with a mean of eight
gery in lumbar years. Eighty-four percent experienced This study provides Level IV
stenosis. 8-year re- good or excellent short-term results and | therapeutic evidence that 76% of
view of 64 patients. 67% experienced good long-term results. | patients treated surgically for
Acta Orthop Scand spinal stenosis will have a satis-
Suppl. 1993;251:78- factory result at long-term fol-
80. low-up.
Rompe JD, Eysel P, | IV This study is a retrospective study of In critique, there was a 39%
Zollner J, Nafe B, patients treated for spinal stenosis with a | drop out rate and a variety of
Heine J. Degenera- variety of surgical methods, all including | surgical treatments were used.
tive lumbar spinal some method of decompression. Five to
stenosis. Long-term 10-year follow-up data were available on | This study provides Level IV
results after under- 61% of patients. A validated question- therapeutic evidence that sur-
cutting decompres- naire was used and the results collected gery for spinal stenosis provides
sion compared with by mail. At two-year follow-up, 60-70% | 60-70% good or excellent results
decompressive experienced good or excellent results. At | at two years, which declines to
laminectomy alone final follow-up, between 24-36% of pa- | 24-36% good or excellent at
or with instrumented tients experienced good or excellent re- | five- to 10-year follow-up.
fusion. Neurosurg sults, with the results varying somewhat
Rev. 1999;22(2- according to the type of surgery.
3):102-106.
Sanderson PL, Getty | IV This study is a retrospective case series of | In critique, a nonmasked as-
CJ. Long-term results surgical treatment for lumbar spinal sessment of nonvalidated out-
of partial undercut- stenosis. Follow-up data were available | come measures was used.
ting facetectomy for on 57 out of 66 patients. Final follow-up
lumbar lateral recess was at 2 minimum of five years with a This study provides Level IV
stenosis. Spine. mean of eight years. Preoperatively all therapeutic evidence that 79% of
1996;21(11):1352- had lower extremity pain and 7% could | patients treated surgically for
1356. walk > 30 minutes. At one year, 79% had | spinal stenosis will have a good
complete resolution of their lower ex- result at long-term follow-up.
tremity pain, and 93% could walk > 30
minutes. There was minimal change in
these results at final follow-up.
Scholz M, Firsching 1A% This study is a retrospective case series of | In critique, a nonmasked as-
R, Lanksch WR. results of 72 patients treated surgically sessment of nonvalidated out-
Long-term follow up for lumbar spinal stenosis. Follow-up come measures was used, and a
in lumbar spinal data were collected at two years and very small subgroup was fol-
stenosis. Spinal Cord. eight years. Eight-year data were avail- lowed out to eight years.
1998;36(3):200-204. able on 43 patients. Seventy-three per-
cent had satisfactory results at two years | This study provides Level IV
and 62% at eight years. therapeutic evidence that 73% of
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patients treated surgically for
spinal stenosis will have a good
result at two years, declining to
62% at eight years.

Tuite GF, Stern D,
Doran SE, et al. Out-
come after laminec-
tomy for lumbar spi-
nal stenosis. Part I:
Clinical correlations. J
Neurosurg.
1994;81(5):699-706.

v

This study is a retrospective case series of
119 patients undergoing decompression
surgery for lumbar spinal stenosis with a
mean follow-up of 4.6 years. Seventy-
nine percent had improvement at one
year and 66% at final follow-up.

In critique, nonvalidated out-
come measures were used, and
were only collected at follow-

up.

This case series provides Level
IV therapeutic evidence that
79% of patients treated surgi-
cally for spinal stenosis will have
a good result at one year, declin-
ing to 66% at mean 4.6-year
follow-up.
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