Therapeutic exercise and manual therapy for persons with

lumbar spinal stenosis

Lumbar spinal stenosis (LSS) may produce disabling back and leg pain, and is the leading cause of surgery
in adults over 65 years old. No reviews have summarized the effects of manual therapy and therapeutic
exercise for these patients. The objective of this article is to examine the design and effectiveness of
therapeutic exercise and manual therapy for patients with LSS, and to identify the state of evidence for
these interventions on pain, disability, function and impairments in patients with LSS. In the report, three
physical therapists each evaluated the methodological quality of 11 studies obtained from a systematic
search of computerized databases. Patients involved in the studies were subjects aged 40-80 years with
low back and leg pain, and diagnosed with LSS for 1 month or more; with exercise or manual therapy as
the primary intervention; and any type of study design. Non-English articles, dissertations, unpublished
data and studies using steroid injections, surgery or medications such as muscle relaxants, or studies
comparing modalities (i.e., ultrasound and electrical stimulation) with exercise were excluded. Interventions
included aerobic, strengthening, stabilization, flexibility, balance exercise and manual therapy. The
measurements used were the MacDermid'’s scale and the Sackett’s Level of Evidence. Results from the
study indicated that two of seven studies (28.5%) were classified as high-quality trials; two (28.5%) as
moderate quality and three (43%) as low-quality studies. All studies demonstrated decreases in pain and
disability and improvement in overall function and participation. A limitation of the report was that the
studies were heterogeneous. Furthermore, only two studies were high-level randomized controlled trials.
In conclusion, most studies assessed the benefits of mixed exercise interventions, rather than a single mode
of exercise. Therapeutic exercises such as aerobic training, flexibility, strengthening exercise and manual
therapy produce small-to-modest effects for pain, disability and function in patients with mild-to-moderate
LSS. Aerobic exercise in combination with flexibility, strengthening exercise and manipulation may be

more effective than aerobic, strengthening exercise, flexibility exercise or manual therapy alone.
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Lumbar spinal stenosis (LSS) is a slowly progress-
ing disease effecting five in 1000 adults older
than 50 years in the USA and is the leading cause
of surgery in adults 65 years and older [1,2]. LSS,
defined as a narrowing of the spinal canal, can be
classified based on its etiology as either congeni-
tal or acquired [2-4]. A congenitally narrowed
spinal canal may result from shortened pedicles,
thickened lamina and facets, or from congenital
scoliosis or lordosis. Acquired LSS most com-
monly results from degenerative changes such
as facet joint hypertrophy, spine osteoarthritis,
intervertebral disc herniation, spondylolisthesis
and degenerative disc disease [4-6]. LSS can also
be classified based on anatomical location as
either central or lateral stenosis [3].

Narrowing of the spinal canal is associ-
ated with low back and leg pain, numbness
and fatigue in the legs (7.8]. This characteristic
pattern of symptoms associated with LSS is
termed ‘neurogenic claudication’. Symptoms
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are posture-dependent (3.7.8], and pain is often
aggravated by walking, prolonged standing or
lying prone and relieved by sitting and lying
down [1-37-10]. Patients with LSS frequently
experience low back pain, maintain a stooped
standing posture, experience lumbar spine stiff-
ness and lumbar and hip decreased range of
motion and muscle tightness [1,4.7]. Sensory defi-
cits, motor weakness and pathological reflexes
appear with walking. Elderly patients with
severe stenosis have restricted walking capacity
and exercise intolerance, leading to decreased
function and quality of life [s.6,7.11.12].
Interventions for LSS include surgical or con-
servative approaches. Studies have compared the
effects of surgical versus nonsurgical manage-
ment [2,9,12-15]. Data indicate decompressive sur-
gery is effective for 80% of patients with severe
symptoms [9,11,13,15]. Although surgical treatments
offer early symptomatic relief, nonsurgical inter-
ventions are recommended owing to the risks
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associated with surgery in the elderly and may be
more cost-effective [1,15]. In 1987, the total annual
inpatient cost for surgery in LSS was estimated
to be approximately US$1 billion [2.9]. Therefore,
nonoperative/conservative interventions are used
in the initial stages of LSS [1.59.10,16) and are a pre-
ferred alternative to surgery for mild-to-moderate
symptoms of LSS [2,3,717,18].

Nonoperative treatments include a combina-
tion of medications, bed-rest, epidural steroid
injections, physical therapy and therapeutic
exercise (e.g., aerobic conditioning, strengthen-
ing, stretching, lumbar stabilization exercises,
spinal manipulation and mobilization, pos-
ture and balance training, physical modalities,
braces, traction, and transcutaneous electrical
nerve stimulation). Although nonsurgical treat-
ments cannot change the underlying pathology,
some patients report improvement in symptoms
following treatment [18].

Therapeutic exercise is commonly prescribed
for patients with mild-to-moderate symptoms
(15.17.18]. Exercises focus on modifying the posi-
tion of the lumbar spine, hence reducing spinal
cord narrowing and decreasing the chance of
nerve compression. As spinal extension causes a
20% reduction in the intervertebral foraminal
cross-sectional area in the normal and degenera-
tive spine [2,3,8], flexion-based lumbar stabiliza-
tion exercises along with abdominal strengthen-
ing are encouraged [7.12,15,17). Aerobic exercises
such as treadmill walking with bodyweight
support, cycling and swimming are prescribed
in patients with back disorders [2,3,7,17,19-21].
Cycling places the lumbar spine in a flexed
position, thereby increasing the intervertebral
cross sectional area, and is better tolerated than
walking [17.22].

Manual therapy includes manipulation
and mobilization of tight structures as well
as spinal stabilization to restore normal
function [8]. Normal spinal mobility can be
attained by stretching the tight structures such
as hip flexors, adductors and myofascial tissues
(8.10.21]. Postural exercises encourage lumbar
flexion and flatten the lordotic curve [9,10,16].
Aqua therapy or pool exercises are also rec-
ommended because the physical properties
of water minimize stress on the spine [3,10].
In a study examining the natural history of
32 untreated patients with LSS (mean age:
60 years) Johnsson ez al. noted that symptoms
remained constant in 70% of patients and
worsened in 15% of patients [23]. Thus, exer-
cise and physical therapy are recommended to
manage symptoms. Simotas ¢z a/. suggest using
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epidural steroid injections prior to initiating
physical therapy to reduce pain and enhance
subject participation in exercise [19,20].

The Maine Lumbar spine study is a large pro-
spective study examining long-term outcomes (4
and 8-10 years) of patients with LSS following
surgical and nonsurgical interventions [14.21]. It
reported that patients treated nonsurgically have
decreased back and leg pain. Although nonsur-
gical treatment proved to be relatively effective
in this cohort, there is no indication of the type
of therapeutic exercise used. Also, the noncon-
servative group included interventions other
than therapeutic exercise; therefore, the effect
of therapeutic exercise alone on the improvement
of symptoms cannot be determined.

This article examines the state of the evidence
for therapeutic exercise and manual therapy
for the conservative management of LSS, and
describes the effects of these interventions on
select outcomes. A few studies have compared
the efficacy of surgical and nonsurgical treat-
ments for LSS, but the exclusive effects of
therapeutic exercise or manual therapy have not
been addressed widely. This systematic review
addresses the following guiding questions:

What is the effect of strengthening, balance,
postural and aerobic exercise on function, dis-
ability and impairments in patients with
degenerative LSS?

Which mode of exercise is most beneficial to
manage the symptoms of LSS?

Methods
Definition of terms

For the purposes of this study, therapeutic exer-
cise is defined as exercises that include aerobic,
strengthening/stabilization and flexibility exer-
cises, and endurance training, as well as manual
therapy including mobilization and manipula-
tion and postural exercises. Manual therapy
includes manipulation and mobilization of the
tight structures, and stabilization of the spine to
restore normal function [8].

Search strategy
We searched medical literature published
between January 1950 and March 2008.
Specifically, we searched Medline 1950 to March
2008, Cumulative Index to Nursing & Allied
Health Literature (CINAHL) 1982 to February
week 4 2008, EBM Reviews Cochrane Database
of Systematic Review 4th Quarter 2008,
EBM Reviews-American College of Physician
Journal Club (ACP) 1991 to January/February
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LUMBAR

Spinal stenosis

Lumbar spinal stenosis (3204)

Excluded 161 studies

Non English

English (3043)

Lumbar spinal stenosis AND low back pain AND degenerative AND exercise AND physical therapy AND physiotherapy
AND aerobic exercise AND strengthening exercise AND mobilization exercise AND manipulation AND manual therapy
AND flexibility exercise AND stabilization exercise AND therapeutic exercise (958)

Excluded 612 studies
Used surgical interventions only

Used only medications or nonsurgical
treatment as the primary intervention

Reviewed title and abstracts
(346)

Excluded 322 studies

Used nonsurgical treatment other than
physical therapy

Used braces, orthosis, electrotherapy as main
aspect of conservative treatment along with PT

Excluded 16 studies

6 did not use manual therapy or therapeutic
exercise as the primary intervention

3 LSS not primary cause of LBP

2 mixed CLBP and LSS patients

4 used other therapies or other therapies
plus exercise

Figure 1. Article selection process.

\J

l Reviewed studies (24) ’

l Included studies (7) '

CLBP: Chronic low back pain; LBP: Low back pain; LSS: Lumbar spinal stenosis; PT: Physical therapy.

2008, Database of Abstracts of Reviews of
Effect (DARE) Ist Quarter 2008, PubMed to
December 2009 and Physical therapy Evidence
Database (PEDro). In each database, we used the
search term spinal stenosis together with combi-
nations of the following terms: lumbar, lumbar
spine, degenerative, physiotherapy, physical ther-
apy, therapeutic exercise, aerobic exercise, endur-
ance exercise, strengthening exercise and flexibility
exercise. We extended our search by reviewing the
bibliographies of relevant publications.

1 Study selection
Papers that met the following criteria were included:

= Evaluated therapeutic exercise or manual
therapy;

* Male and/or female subjects aged between 40
to 80 years;

* Subjects had a history of low back pain with
or without radiating symptoms for 1 month
or longer;

= Subjects had evidence of lumbar LSS on MRI
or radiograph or a diagnosis of LSS by an
orthopedic specialist or physician;

= Pain, disability and function were assessed;

* Available in English.

Any type of study design was accepted.
Studies were excluded if they included surgical,
orthopedic support devices or pharmacological
interventions, compared physical modalities
(e.g., heat, electrical stimulation and traction)
to exercise and or manual therapy, assessed post-
operative exercise or merely described the natural
history of LSS.

Three reviewers (VC, SP and MDI) inde-
pendently read and scored the studies using a
standardized data abstraction form based on
the MacDermid’s quality rating scale (devel-
oped by Joy MacDermid in 2004) [24) and the
Sackett’s level of evidence [102,103]. Information
extracted from the studies included: design, set-
ting, sample demographics, intervention and

Physical therapy treatment along with other
medical treatments
Steroid injections along with PT
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Study (year)

Onel et al. (1993)
Freburger et al. (2006)
Iversen et al. (2003)
Hurri H et al. (1998)
Amundsen et al. (2000)
Athiviraham et al. (2007)
Tadokoro et al. (2005)
Atlas et al. (2005)

Atlas et al. (2000)

Joffe et al. (2002)
Critchley et al. (2007)
Badke et al. (2006)
Simotas (2001)

Hurwitz et al. (2002)
Shabat et al. (2007)
Cleland et al. (2006)
Sculco et al. (2001)

Iversen, Choudhary & Patel

Reason for exclusion Ref.
Surgery versus conservative interventions (36]
Mixed diagnoses and use of injections (37]
Mixed LSS and CLBP patients (38]
Surgery and conservative interventions [39]
Surgery versus conservative interventions [40]
Surgery versus conservative (41]
Mixed conservative interventions [42]
Mixed conservative interventions (21]
Mixed conservative interventions (14]
Single LBP not LSS patient (43]
CLBP patients [44]
LBP patients and used cold or heat intervention (45]
Review — mixed conservative interventions (46]
included

Other conservative interventions included (47]
Other conservative interventions included (48]
Protocol — CLBP patients (49]
Mixed LSS and LBP patients (50]

CLBP: Chronic low back pain; LBP: Low back pain; LSS: Lumbar spinal stenosis.
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control program features, data sources analysis
and results. Discord between scoring aspects of
the studies was resolved by further review of
the studies and discussion among the review-
ers. All the reviewers were trained in the use of
these scales. The quality of the intervention and
study design was evaluated and graded using the
MacDermid Scale; this scale consists of 24 items
and seven domains and is designed specifically
for all study types [24]. The domains include:
study description, study design, subject selec-
tion, intervention, outcomes, analysis and study
recommendations. Each item was scored on a
scale of 0, 1 or 2, yielding a maximum score of
48. The higher the score, the better the method-
ological quality of the study. A study score of 35
and above indicates high-quality studies, scores
of 25-34 were classified as moderate-level stud-
ies and the studies that were scored below 24
were categorized as low-level studies. A 5-point
grading scale developed by Sackett was also used
to evaluate the evidence of the studies.

We inspected the results of each study to
determine whether the intervention improved
outcomes. Unfortunately, outcome measures and
study designs were too heterogeneous to com-
bine studies in a meta-analysis. Thus, percentage
change in primary outcomes (pain, function and
disability) were calculated to allow for a crude
comparison across studies. Effect sizes were
also calculated for outcomes from randomized
controlled trials using standard equations [101].

Int. J. Clin. Rheumatol. (2010) 5(4)

Results

The study selection process is summarized in
Ficure 1. The search strategy identified 3204
articles with the term LSS. Of these, 958 were
potentially relevant studies assessing the impact
of therapeutic exercise and manual therapy. We
reviewed all titles and abstracts, and subse-
quently excluded 934 studies that did not meet
our inclusion criteria or were duplicates. We
thoroughly reviewed the 24 remaining studies.
After reviewing the full text of 24 articles, seven
studies met the inclusion criteria [17,25-30]. Of
these seven, two studies used radiology reports
plus physician diagnosis to confirm LSS [17.25].
A total of 17 studies were excluded for the fol-
lowing reasons: the studies used surgery, medi-
cations and/or steroid injections in the design,
assessed the impact of modalities as the primary
intervention, did not recruit patients with LSS,
or recruited patients with LSS and chronic low
back pain, but did not report results separately
for persons with LSS. The excluded studies are
listed in Tasie 1.

Study characteristics
The general characteristics of the selected stud-
ies are summarized in Tastes 2 & 3. Although our
database search included articles published since
1950, the publication dates of all included studies
were between the years 1993 and 2007. The meth-
odological quality scores and the level of evidence
of the included studies are provided in Taste 4.
Of seven included studies, two were random-
ized controlled trials [17,25], one was a prospective
cohort [30] and four were case series/reports [26-29].
Study characteristics such as location, setting and
sample size varied. Mean ages of subjects ranged
from 58 to 72 years.

A wide variety of therapeutic exercise inter-
ventions were assessed in the seven studies. Most
studies evaluated the effects of mixed interven-
tions such as aerobic exercise in combination
with flexibility exercise and manipulation/man-
ual techniques [17.25-30]. One study assessed the
impact of two different acrobic exercise interven-
tions [25], one study provided an aerobic inter-
vention in water [29], three studies incorporated
manual therapy with exercise (1726,30] and three
studies assessed strengthening exercises as the pri-
mary mode of intervention [26-28]. The studies
were divided into three groups: comparison of
aerobic interventions, mixed interventions and
individual interventions.

Two of seven studies (28.5%) were classi-
fied as high-quality trials using MacDermid’s
scale (scores of 40/48) and Sackett’s level-1b;
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Table 3. Characteristics of studies assessing individual interventions for the conservative management of

symptoms of lumbar spinal stenosis.

Study Design Subjects Mean Primary MacDermid/ Results Ref.
age intervention Sackett’s
(years) scores
Murphy et al. Prospective n =57 65 Manual therapy 30/4 Statistically significant improvement from (30]
(2006) cohort two- to baseline to end of treatment (p < 0.0001)
three-times per and from baseline to follow-up
week for 3 weeks, (p = 0.0002)
then once or twice RMDQ: improved by 5.1 points from
per week after baseline to end of treatment (p < 0.0001)
3 weeks RMDQ: improved by 5.2 points from

baseline to follow-up (p < 0.0001)
30% improvement in pain and 40%
improvement in disability

Kuck et al. Case series n=6 63 Lumbar 27/4 Significant improvement in pain and [29]
(2005) stabilization in disability levels (p < 0.05)

water three-times RMDQ: p = 0.028

per week for RMPRS: p = 0.043

6 weeks 72% improvement in pain,

50% improvement in disability and 66%
improvement in function

RMDQ: Roland—Morris Disability Questionnaire; RMPRS: Roland—Morris Pain Rating Scale.

two studies (28.5%) were moderate quality
(MacDermid score: 27-33/ 48) and Sackett’s
level- 3b, 4 and three studies (43%) were rated as
low-quality studies (MacDermid score: 15-20)
and a Sackett’s level of 4 (Fiure 2).

Comparison of two modes of
aerobic exercise

Pua et al. (score: 40; level 1b) compared the effects
of two different aerobic exercise interventions for
patients with LSS using a randomized controlled
design [25). Patients were allocated to either
30 min of treadmill walking with bodyweight
support or cycling, twice a week for a 6-week
period. Both groups were prescribed a home
flexion-based exercise program to complete daily
for 6 weeks and received mobilization techniques
and heat prior to the aerobic exercise sessions. In
weeks 1 and 2, patients walked/cycled at their
own comfortable pace. In weeks 3—6, the inten-
sity of aerobic exercise increased to a moderate
level. Disability was assessed using the Oswestry
Disability Index (OSW) 31] and the Roland-
Morris Disability Questionnaire (RMQ) [32].
Both are well-validated and reliable measures.
Back pain was measured on visual analog scale
(VAS) 33). The authors reported improvements
disability in both groups at the 3- and 6-week
assessments, although these differences were not
statistically significant. Reductions in pain and
disability were 17 and 22%, respectively, in the
treadmill group, and 18 and 28%, respectively,
in the cycling group. When the results of the
two aerobic intervention groups were combined,

there was a statistically significant improvement
in disability (p < 0.001). The authors concluded
that aerobic exercise can decrease disability, but
there is no significant difference between the use
of 6 weeks of weight-supported treadmill walk-
ing or stationary cycling in outcomes. Ficure 3
illustrates effect sizes for specific outcomes.

Studies combining manual therapy

& exercise

Of the studies included in this category, one
was a randomized clinical trial [17], one was
a prospective cohort study [30] and one was a
small case series [26]. In a high-quality random-
ized clinical trial by Whitman ez al. (score: 40;
level 1b) patients were randomly allocated to
either flexion exercises plus bodyweight-sup-
ported treadmill walking (treadmill group)
or manual physical therapy, flexion exercise
and bodyweight-supported treadmill walking
(manual group) [17]. Total treatment sessions
lasted 45—60 min twice a week for 6 weeks.
Outcomes assessed included: perceived recov-
ery, self-reported pain, disability, satisfac-
tion and function. At 6 weeks and 1 year, the
manual therapy group demonstrated greater
improvements in disability, walking tolerance
and higher satisfaction compared with the flex-
ion exercise group. The mean improvement in
disability assessed with the OSW was 10.5 and
6.5 at 6 weeks, and 7.1 and 5.0 at 1-year follow-
up [31] in the manual therapy and flexion exercise
group, respectively [17). The mean improvement
in treadmill walking distance was reported to
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Table 4. Quality of studies based on the Joy MacDermid Scale’.

Study

Background
Comparison
Patient status
Data collection
Randomization
Patient blinding
Provider blinding

Independent
evaluator
Sampling
procedure

Inclusion and
exclusion criteria
Enrollment
Retention/
follow-up

Intervention
according to
principles

provider
Intervention
comparison
Define primary
outcome
Appropriate

Appropriate
follow-up period
Appropriate
statistical test(s)
Significant power
Size and effect
report

Analyses missing
data

Clinical and
practical
significance for
results
interpretation
Conclusion/clinical
recommendation
Total score

Level of evidence*

Biases of treatment

secondary outcome

Whitman et al. Pua et al.

(2006) 117]

N —= = NN N NN

40
Ib

Murphy Kuck et al.
(2007) 251 etal. (2006) (2005) [29]
[30]

2 2 2
2 0 0
2 2 2
2 2 2
2 0 0
1 1 1

1 1 1
2 0 0
2 1 1
2 2 0
2 0 0
1 2 2
2 2 2
1 2 1
2 0 0
1 1 1

1 1 1

1 2 1
2 2 2
1 0 0
2 2 2
2 2 2
2 2 2
2 2 2
40 30 27
Ib 4 4

'Score ranges from 0, 1 or 2; with 2 indicating highest value.
*Evidence criteria based on Sackett Scores [101,103].

Whitman Fritz et al. Greenman
et al. (2003) (2006) [27] (2006) 23]
[26]

2 2 2
0 0 0
2 2 2
2 2 0
0 0 0
1 0 0
1 0 0
0 0 0
0 0 1
0 0 0
0 0 0
2 2 1

1 2 2
1 0 0
0 0 0
0 1 1
0 1 1
2 2 1

1 0 0
0 0 0
1 0 0
2 2 2
0 0 1
2 2 2
20 18 15
4 4 4

be 339.7 m in the manual therapy group com-
pared with 176.5 m in flexion exercise group at
6 weeks, and 209.8 m and 130.4 m at 1l-year
follow-up in manual therapy and flexion exercise
group, respectively. The manual therapy group
reported higher satisfaction rates compared with

the flexion group (1.57 and 2.03, respectively, at
6 weeks, and 1.7 and 2.0, respectively, at 1-year
follow-up). The authors reported overall reduc-
tions in pain of 20 and 30%, disability of 16
and 29%, and function of 28 and 50% in the
flexion exercise and treadmill walking group,
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and the manual therapy and treadmill walking
group, respectively. However, these differences
were not statistically significant. There was no
difference in improvement in pain in the lower
extremity on the Numerical Pain Rating Scale
(NPRS) (33] from baseline to 1 year between the
groups [17]. The authors concluded that although
lumbar flexion exercises and walking were ben-
eficial in treatment of LSS, additional gains may
be obtained with the combination of manual
therapy, exercise and treadmill walking. See
Ficure 3 for effect sizes.

Whitman et al. (score: 20; level 4) described
outcomes of three patients with LSS managed
with manual physical therapy, strengthening
and stretching exercises [26]. Patients received
five sessions of impairmentspecific, individu-
ally tailored interventions, focusing on patient’s
prioritized impairments. The intervention
included both rotational and posterior to ante-
rior mobilization/manipulation to the spine
for nine to ten sessions. Muscle stiffness was
addressed by manually stretching the muscles
followed by strengthening over five to six ses-
sions. Patients were also instructed to engage in
a walking program and perform specific home
exercises to reinforce physical therapy outcomes.
Patients 2 and 3 received treadmill walking with
bodyweight support. In addition, Patient 3 was
prescribed orthotics. Pain improved by 33%,
disability by 76 and overall function by 56%. All
patients reported substantial improvements from
baseline to discharge and 10-week follow-up in
pain, disability and symptoms as assessed with
a modified Subscale of the LSS and Symptom
Severity Scale [34,35].

Combined strengthening

& aerobic exercise

Fritz et al. (score: 18; level 4) conducted a case
report of two elderly patients diagnosed with
degenerative LSS to evaluate the effect of flexion
exercise on pain and disability [27]. Both patients
received physical therapy treatment for 6 weeks,
which included pelvic tilts, quadruped spinal
flexion exercises and single knee-to-chest exer-
cises for Patient 1, and quadruped spinal flexion
for Patient 2. Patients performed ten repetitions
of flexion exercises three- to four-times daily.
Both patients performed treadmill walking as
part of their intervention. Patient 2 engaged
more in treadmill exercise as he was better tol-
erated to ambulation. Walking speed increased
from 0.7 to 0.8 mph and from 1.5 to 2.5 mph
in Patients 1 and 2, respectively, after 6 weeks of
physical therapy. The maximum walking time

future science group

48 -

38 1

28 1

18

[ee)
|

N ¢ S Ny Q
K > K > K @
s ¢ o &P &P T &
& N © RS & & &
& < K © & < [
&S D &
N N

Figure 2. Quality ranking scores of the included studies using the

MacDermid Scale.
Data taken from [17,25-30].

increased from 7 1/6 to 15 min and from 5 1/6
to 15 min in Patients 1 and 2, respectively, at the
end of therapy. Both patients reported no pain in
the low back or leg at 6 weeks. The authors noted
an improvement in pain and disability of 90
and 84% for Patients 1 and 2, respectively, and
concluded that both patients improved signifi-
cantly in their ambulation and lower extremity
range-of-motion and strength (Ficure 4).
Greenman (score: 15; level 4) determined the
effect of strengthening and flexibility exercises
on pain and walking capacity in 15 patients with
LSS [28]. An intensive physical therapy program
was provided in four stages: stage 1 included
proprioceptive balance training; stage 2 included
muscle stretching to address symmetry; stage 3
included retraining of weak and inhibited mus-
cles; and stage 4 included aerobic conditioning.
The author did not report any statistical data,

0.2 7
0.18 1
0.16 1
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0.1 1 u
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Effect size

B Puaetal. [25]
@ Whitman et al. [17]

0 T
1 2

Impairments

3

Figure 3. Effect sizes of specific outcomes for the two randomized

controlled studies.
Data taken from [17,25].
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but stated that all patients improved in walk-
ing tolerance and pain at discharge, and were
symptom free at follow-up.

Studies assessing
individual interventions
In a study assessing the efficacy of aquatic spinal
stabilization exercises on pain reduction and dis-
ability for persons with LSS, Kuck ez 4/. (score:
30; level 4) enrolled six patients with LSS and
neurogenic claudication [29]. The RMDQ and
Pain Rating Scale were used to measure pain and
disability pre- and post-intervention. A treadmill
test was conducted to measure walking capacity.
The stabilization exercise program included a
warm-up session, followed by intervention for
30 min, three-times per week for 6 weeks. At
the end of the intervention, patients reported a
1.8-point decrease in pain score (p < 0.05) and
a 5-point decrease in disability. Furthermore,
five of six patients demonstrated first neurogenic
claudication symptoms after 15 min as com-
pared with 6.3 min pre-treatment. Overall, pain
improved by 729%, disability improved by 50%
and function improved by 66% in all patients.
No severe symptoms were reported post-treat-
ment versus 10.8 min pre-treatment. Thus, the
authors recommended the use of aquatic spinal
stabilization in the management of patients
presenting with LSS.

Murphy ez al. (score: 27; level 4) conducted
a prospective cohort study to determine the
effect of distraction manipulation and neural
mobilization in 55 patients with LSS on pain
(PRS), function, disability (RMQD) and self-

reported improvement [30]. All patients were

Int. J. Clin. Rheumatol. (2010) 5(4)

seen two- to three-times a week for 3 weeks. The
mean duration of follow-up was 16.5 months.
Pain intensity improved by 30% post-treatment.
The authors reported statistically significant and
clinically meaningful changes in disability of 5.1
and 5.2 points (40%) on the RMQD scale from
the baseline to end of treatment (p < 0.0001)
and from baseline to long-term follow-up
(16.5 months; p < 0.0001), respectively. The
mean patient-rated improvement from baseline
to after-treatment was 65.1% immediately fol-
lowing intervention (p < 0.001) and at long term
follow-up was 75.6% (p < 0.002). The authors
concluded that the combination of distraction
manipulation and neural mobilization is a safe
and effective approach to manage symptoms of
patients with LSS.

Discussion

This article provides a summary of the current
evidence for the effectiveness of therapeutic
exercise and manual techniques in decreasing
pain and disability and increasing function for
individuals with LSS. Five studies used aerobic
exercise as their primary mode or part of the pri-
mary intervention, one study demonstrated the
effects of aquatic strengthening exercises only and
one study reported the effects of manual therapy
alone. Although the results of the studies were
significant, variations were noted between out-
comes. These differences between the outcomes
could have occurred due to variations in the
baseline status of the subjects enrolled in each
trial and the biases inherent in the varied study
designs; all studies assessed pain, but used differ-
ent outcome measures. A majority of studies used
either the 0—10 mm or the 0-100 mm VAS, oth-
ers used the Brief Pain Inventory Scale or the LSS
Symptoms Severity Scale. All seven studies mea-
sured function and disability. Studies selected
disease-specific outcome measures to assess func-
tion, such as the OSW [32] and the RMQ 33]. The
use of different measures made comparison of the
results across studies difficult. To overcome these
differences, the effect sizes of the outcomes were
calculated for the two randomized controlled tri-
als. These data suggest small-to-modest impacts
on pain, function and disability. Of note is that
both studies used a combination of interventions
so that individual attribution of effect to a specific
mode of therapy cannot be made.

This article clearly highlights the lack of high-
quality, controlled trials assessing the impact of
exercise and manual therapy for persons with
LSS. The majority of the studies were case reports
and case series designed to develop hypothesis
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about the use of exercise on specific outcomes.
These studies are likely to be influenced by obser-
vational, volunteer and selection biases, and thus
have inflated results. Thus, more controlled clini-
cal trials of exercise are warranted to provide a
scientific basis for the management of LSS versus
reliance on empirical data and clinical impression.

Some strengths of this article include the strict
selection criteria, the use of only subjects with con-
firmed LSS (confirmed on the MRI or radiograph),
an older sample population, the use of an accepted
scale to document study quality and inclusion of
studies evaluating the effectiveness of exercise and
manual therapy without the impact of oral medica-
tions or steroid injections. The MacDermid Scale
and Sackett’s Level of Evidence provide a means
to objectively rank study quality regardless of the
design employed, allowing a richer description
of the study attributes. Some limitations of this
article reflect the type and quality of the literature
on this topic: there are few high-quality controlled
trials and many interventions are of mixed modes.
Mixed interventions preclude the assessment and
attribution of outcomes to a single intervention.
Studies were also heterogeneous with respect to
the frequency, intensity and duration of the exer-
cises and used a variety of outcome measures,
making it difficult to compare results across the
studies. Finally, most samples were small, limiting
generalizability and increasing the likelihood of
Type 11 Error. The majority of the studies were of
moderate-to-low quality.

Future perspective

Given the growth in number of the aging popu-
lation, the prevalence of persons with LSS is
likely to increase over the next decade. As cuts
of healthcare rise, it will be important to for-
mally and accurately assess the impact of con-
servative treatments for LSS, such as exercise
and manual therapy. More high-quality, ran-
domized controlled trials should be conducted
to compare the effects of different types of
therapeutic exercises, as well as their relative
cost—effectiveness. Although the studies showed
positive results, there is a need for more studies
with larger sample sizes as well as reasonable
comparison and control groups to make defini-
tive conclusions is warranted.
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Executive summary

= Therapeutic exercise and manual therapy appear beneficial in decreasing pain and disability and improving function in older patients

with lumbar spinal stenosis.

= Low-to-moderate intensity aerobic exercise performed for at least 6 weeks and provided in combination with flexibility, strengthening
exercise and manipulation is more effective than aerobic, strengthening, flexibility exercise or manual therapy alone.

= Due to limited evidence in literature, the need for high-quality, randomized controlled trials is warranted. Additionally, there is a need for
studies with higher sample sizes with appropriate comparison or control groups.

Bibliography 4

Alvarez JA, Hardy RH Jr: Lumbar spine

stenosis: a common cause of back and leg pain.

Am. Fam. Physician 57(8), 1825-1834,

1839-1840 (1998). 38

Snyder DL, Doggett D, Turkelson C: Treatment
of degenerative lumbar spinal stenosis. Am. Fam.
Physician 70(3), 517-520 (2004).

Lin SI, Lin RM: Disability and walking

capacity in patients with lumbar spinal

lumbar spinal stenosis. Arch. Phys. Med.
Rehabil. 86(3 Suppl. 1), S69-S76
(2005).

Fritz JM, Delitto A, Welch WC,
Erhard RE: Lumbar spinal stenosis: a

Papers of special note have been highlighted as:
= of interest
== of considerable interest

1 Chad DA: Lumbar spinal stenosis. 5
Neurol. Clin. 25(2), 407418 (2007).

2 Amundsen T, Weber H, Nordal HJ,
Magnaes B, Abdelnoor M, Lilleas F: Lumbar 6

spinal stenosis: conservative or surgical

review of current concepts in evaluation,
management, and outcome measurements.
Arch. Phys. Med. Rehabil. 79(6), 700-708
(1998).

management?: a prospective 10-year study. Atlas SJ, Delitto A: Spinal stenosis: surgical
Spine 25(11), 1424-1435; discussion

1435-1436 (2000).
3 Bodack MP, Monteiro M: Therapeutic
exercise in the treatment of patients with

lumbar spinal stenosis. Clin. Orthop. Relat.
Res. (384), 144-152 (2001).

stenosis: association with sensorimotor 9
function, balance, and functional

performance. /. Orthap. Sports Phys. Ther.

35(4), 220-226 (2005). 0

Vo AN, Kamen LB, Shih VC, Bitar AA,
Stitik TP, Kaplan RJ: Rehabilitation of
orthopedic and rheumatologic disorders. 5.

versus nonsurgical treatment. Clin. Orthop.

Relat. Res. 443, 198-207 (2006).

Wencel J, Olson KA: Lumbar spinal stenosis:
a literature review. J. Manual Manipulative
Ther. 7(3), 141148 (1999).

future science group www.futuremedicine.com 435



11

13

15

16

17

19

20

21

Iversen, Choudhary & Patel

Whitehurst M, Brown LE, Eidelson SG,
D’Angelo A: Functional mobility
performance in an elderly population with
lumbar spinal stenosis. Arch. Phys. Med.
Rehabil. 82(4), 464—-467 (2001).

Iversen MD, Katz JN: Examination findings
and self-reported walking capacity in patients
with degenerative lumbar spinal stenosis.

Phys. Ther. 81, 1296-1306 (2001).

Provides a rich description of physical
examination characteristics of persons with

degenerative lumbar spinal stenosis (LSS).

Athiviraham A, Yen D: Is spinal stenosis
better treated surgically or nonsurgically?
Clin. Orthop. Related Res. 458, 90-93
(2007).

Atlas SJ, Keller RB, Wu YA, Deyo RA,
Singer DE: Long-term outcomes of surgical
and nonsurgical management of lumbar
spinal stenosis: 8 to 10 year results from the
Maine Lumbar Spine Study. Spine. 30(8),
936-943 (2005).

Interesting synposis of long-term outcomes
of patients with LSS managed

conservatively or with surgery.

Hurri H, Slatis P, Soini J et a/.: Lumbar
spinal stenosis: Assessment of long-term
outcome 12 years after operative and
conservative treatment. /. Spinal Disord.
11(2), 110-115 (1998).

Watters WC, Baisden J, Gilbert TJ,

Kreiner S: Degenerative lumbar spinal
stenosis: an evidence-based clinical guideline
for the diagnosis and treatment of
degenerative lumbar spinal stenosis. Spine J.
8,305-310 (2008).

Whitman JM, Flynn TW, Childs JD ez al.:
A comparison between two physical therapy
treatment programs for patients with lumbar
spinal stenosis: a randomized clinical trial.

Spine 31(22), 2541-2549 (20006).

Well-designed randomized clinical trial of

exercise to manage LSS.

Yuan PS, Albert TJ: Nonsurgical and surgical
management of lumbar spinal stenosis. /. Bone

Joint Surg. 86A(10), 2620-2330 (2004).

Simotas AC: Nonoperative treatment for
lumbar spinal stenosis. Clin. Orthop. Relat.
Res. (384), 153161 (2001).

Simotas AC, Dorey FJ, Hansraj KK,
Cammisa F Jr: Nonoperative treatment for
lumbar spinal stenosis. clinical and outcome
results and a 3-year survivorship analysis.
Spine 25(2), 197-203; discussions 203-204
(2000).

Atlas SJ, Keller RB, Robson D, Deyo RA,
Singer DE: Surgical and nonsurgical
management of lumbar spinal stenosis:
four-year outcomes from the maine lumbar

spine study. Spine 25(5), 556-562 (2000).

436

22

23

24

25

26

27

28

29

30

31

32

33

34

Iversen MD, Fossel AH, Katz JN: Enhancing
function in older adults with chronic low
back pain: a pilot study of endurance
training. Arch. Phys. Med. Rehabil. 84(9),
1324-1331 (2003).

Johnsson KE, Rosen I, Uden A: The natural
course of lumbar spinal stenosis. Clin. Orth.
Relat. Res. 279, 82—86 (1992).

MacDermid JC: An introduction to
evidence-based practice for hand therapists.

J. Hand Ther. 17(2), 105—117 (2004).
Pua Y, Cai C, Lim K: Treadmill walking

with body weight support is no more effective
than cycling when added to an exercise
program for lumbar spinal stenosis:

a randomised controlled trial. Aust. /.

Physiother. 53(2), 83-89 (2007).

Well-designed randomized controlled trial
comparing two commonly recommended

modes of exercise for persons with LSS.

Whitman JM, Flynn TW, Fritz JM:
Nonsurgical management of patients with
lumbar spinal stenosis: a literature review
and a case series of three patients managed
with physical therapy. Phys. Med. Rehabil.
Clin. N. Am. 14(1), 77-101, VI-VII
(2003).

Fritz JM, Erhard RE, Vignovic M:
A nonsurgical treatment approach for
patients with lumbar spinal stenosis. Phys.

Ther. 77(9), 962-973 (1997).

Greenman PE: Non-operative management
of spinal stenosis. Aao /. 16(4), 18-20 (2006)

Kuck JR, Hasson SM, Olson SL: Effects of
aquatic spinal stabilization exercise in
patients with symptomatic lumbar spinal
stenosis. J. Aquatic Phys. Ther. 13(2), 11-20
(2005).

Murphy DR, Hurwitz EL, Gregory AA,
Clary R: A non-surgical approach to the
management of lumbar spinal stenosis: a
prospective observational cohort study. BMC
Musculoskelet. Disord. 7, 16 (2006).

Fairbank JCT, Pynsent PB: The Oswestry
Disability Index. with commentary by
Walsh T. Spine 25(22), 2940-2953 (2000).

Roland M, Morris R: A study of the natural
history of back pain. Part I: Development of
a reliable and sensitive measure of disability
in low back pain. Spine 8(2), 141-144
(1983).

Childs JD, Piva SR, Fritz JM: Responsiveness
of the numeric pain rating scale in patients
with low back pain. Spine 30(11), 1331-1334
(2005).

Stucki G, Daltroy L, Liang MH, Lipson §J,
Fossel AH, Katz JN: Measurement properties
of a self-administered outcome measure in
lumbar spinal stenosis. Spine 21(7), 796-803
(1996).

Int. J. Clin. Rheumatol. (2010) 5(4)

35

36

37

38

39

40

41

42

43

44

45

46

47

Stucki G, Liang MH, Fossel AH, Katz JN:
Relative responsiveness of condition-specific
and generic health status measures in
degenerative lumbar spinal stenosis. /. Clin.

Epidemiol. 48(11), 1369-1378 (1995).
Onel D, Sari H, Donmez C: Lumbar spinal

stenosis: Clinical/radiologic therapeutic
evaluation in 145 patients. conservative

treatment or surgical intervention? Spine

18(2), 291-298 (1993).

Freburger JK, Carey TS, Holmes GM:
Effectiveness of physical therapy for the
management of chronic spine disorders:
A propensity score approach. Phys. Ther.
86(3), 381-394 (2006).

Iversen MD, Fossel AH, Katz JN: Enhancing
function in older adults with chronic low
back pain: A pilot study of endurance
training. Arch Phys Med Rehabil. 84(9),
1324-1331 (2003).

Hurri H, Slatis P, Soini J et a/.: Lumbar
spinal stenosis: Assessment of long-term
outcome 12 years after operative and
conservative treatment. /. Spinal Disord. 11,

(2), 110-115 (1998).

Amundsen T, Weber H, Nordal HJ,
Magnaes B, Abdelnoor M, Lilleas F: Lumbar
spinal stenosis: conservative or surgical

management? A prospective 10-year study.

Spine 25(11), 1424-1435 (2000).

Athiviraham A, Yen D: Is spinal stenosis
better treated surgically or nonsurgically?
Clin. Orthop. Related Res. 458, 90-93
(2007).

Tadokoro K, Miyamoto H, Sumi M,
Shimomura T: The prognosis of conservative
treatment for lumbar spinal stenosis. Spine

30(21), 2458-2463 (2005).

Joffe D, Watkins M, Steiner L, Pfeifer BA.
Treadmill ambulation with partial body
weight support for the treatment of low back
and leg pain. J. Orthop. Sports Phys. Ther.
32(5), 202-213 (2002).

Critchley DJ, Ratcliffe J, Noonan S,

Jones RH, Hurley MV: Effectiveness and
cost-effectiveness of three types of
physiotherapy used to reduce chronic low
back pain disability: A pragmatic randomized
trial with economic evaluation. Spine. 32(14),

1474-1481 (2007).

Badke MB, Boissonnault WG: Changes in
disability following physical therapy
intervention for patients with low back pain:
Dependence on symptom duration. Arch.

Phys. Med. Rehabil. 87(6), 749-756 (2006).

Simotas AC: Nonoperative treatment for
lumbar spinal stenosis. Clin. Orthop. Relat.
Res. (384), 153—161 (2001).

Hurwitz EL, Morgenstern H, Harber P ez al.:
A randomized trial of medical care with and
without physical therapy and chiropractic

future science group



Therapeutic exercise & manual therapy for persons with lumbar spinal stenosis

SPECIAL REPORT

48

care with and without physical modalities for
patients with low back pain: 6-month
follow-up outcomes from the UCLA low
back pain study. Spine 27(20), 2193-2204
(2002).

Shabat S, Folman Y, Leitner Y, Fredman B,
Gepstein R: Failure of conservative treatment
for lumbar spinal stenosis in elderly patients.
Arch Gerontol. Geriatr. 44(3), 235241
(2007).

49

50

Cleland JA, Fritz JM, Childs JD, Kulig K:
Comparison of the effectiveness of three
manual physical therapy techniques in a
subgroup of patients with low back pain who
satisfy a clinical prediction rule: Study
protocol of a randomized clinical trial
[NCT00257998]. BMC Musculoskelet.
Disord. DOI: 10.1186/1471-2474-7-11
(2006).

Sculco AD, Paup DC, Fernhall B, Sculco MJ:

Effects of aerobic exercise on low back pain
patients in treatment. Spine J. 1(2), 95-101
(2001).

M Websites

101 The Centre for Evidence Based Medicine
www.cebm.net

102 The Evidence Based on Call
www.eboncall.org
(Accessed January 2008)

103 Forms for Sackett’s level of evidence

www.eboncall.org/ CONTENT/levels.html

future science group

www.futuremedicine.com

437



