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Abstract

Objective: To evaluate the effectiveness of surgery for the management of patients with symptomatic lumbar
spinal stenosis.

Methods: Sixty-three patients with lumbar canal stenosis were randomized into two groups: the intervention group
(IG) and control group (CG). IG patients underwent surgery and both groups participated in the same physical
therapy program twice a week for a period of 12 weeks and were followed up at 1 year. The primary endpoint was
visual analogue scale for pain, and the secondary endpoints were function (6-min walk test, Roland Morris and
Oswestry questionnaires), quality of life (SF-36 questionnaire) and satisfaction with treatment (Likert scale).

Results: No significant difference between groups was observed for pain over time (p = 0.145). Significant
differences between groups, in favor of the IG, were observed for the Oswestry score (p = 0.006) and vitality domain
score of the SF-36 (p = 0.047). Function in the Roland Morris and 6-min walk test and the role of the physical
domain of SF-36 also showed significant differences between the groups; however, these differences occurred due
to a worsening of the IG in the short term, and the medium-term. The Likert scale demonstrated greater
satisfaction with the IG treatment compared to control group.

Conclusions: Lumbar stenosis surgery did not improve pain in short and medium terms. Function and vitality were
better in the group that underwent surgery in the medium term, and patients were more satisfied with the surgical
treatment.

Trial registration: Clinicaltrials.gov (NCT02879461).
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Introduction
Lumbar canal stenosis was first described by Antoine
Portal in 1803. However, the first association of changes
in the diameter of the spinal canal with clinical features and
neurogenic claudication was performed by Verbiest [1, 2].
Neurogenic claudication, characterized by low back

pain or weakness in the lower limbs, progressively worsen-
ing with an orthostatic position or walking, and improving

after stopping, sitting or tilting the body forward, is the
most common symptom of lumbar canal stenosis. The
less common symptom is, unilateral radiculopathy [3].
Lumbar canal stenosis can be confused with many dis-

eases, such as vascular claudication, tumors, peripheral
neuropathy and knee or hip osteoarthritis [4]. The diag-
nosis is clinical, accompanied by findings in the imaging
tests that confirm the narrowing of the spine canal [5].
Lumbar canal stenosis is among the most common

causes of spinal surgery in individuals over 65 years.
Functional disability and pain lead many patients to
surgery after insufficient results are obtained with clinical
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treatment. Even before adequate clinical treatment, many
patients appeal to surgery, believing that it is a definitive a
solution [6].
This is a large surgery, often involving laminectomy,

arthrodesis and instrumentation, with a high cost to the
health system.
The scientific literature, however, fails to demonstrate

the advantages of surgical treatment. There are studies
of poor methodological quality and those generally com-
paring different surgical techniques and not comparing
surgical treatment with clinical treatment [7–11].
The aim of this study was to determine the effective-

ness of surgery in the management of patients with
symptomatic lumbar spinal stenosis.

Methods
A single-blind parallel randomized controlled trial was
conducted with a 48-week follow-up period. Sixty-three
patients of both genders, between 50 and 75 years old,
were selected from the outpatient clinic and randomized
into intervention group (IG) or control group (CG)
using electronic randomization. Opaque envelopes were
used to keep the secret of allocation. The study was
approved by the institution’s ethics committee and regis-
tered in clinicaltrials.gov (NCT02879461).
All the procedures were in accordance with the ethical

standards of the responsible committee on human
experimentation and with the Declaration of Helsinki
and all patients agreed to participate and signed the in-
formed consent form.
Only patients with up to three vertebral levels of

lumbar canal stenosis were included in the study. The
clinical diagnosis included the presence of claudication
with less than 100 m of walking and at least two of the
following complaints in the lower limbs: pain, weakness,
numbness, and tingling that worsen with gait and im-
prove with rest, whether they are associated with low
back pain for at least 6 months [12].
The presence of lumbar canal stenosis was confirmed

when the lumbar canal area was smaller than 100 mm2,
based on the Hamanishi criteria [13], measured on the
lumbar spine MRI following L3 to S1, performed in a 1
Tesla device (Philips, Giroscan). The examination was
performed with the patient in dorsal decubitus and with
cushion on the knees to maintain flexion of the hip and
knees. To avoid interference in the measurements of
spinal canal due to angulation, all cuts were performed
parallel to the discs, accepting an angulation difference
of at most 5° [14].
The spinal canal diameter measurement was based on

the laterolateral (a) and anteroposterior (b) diameter,
always on the largest axis, with data provided by a com-
puter program (OSIRIX® 2010) in the scanned image.
These values were divided by two, individually, and

multiplied by the value of π (PI) [3, 15]. The result ob-
tained was multiplied by a constant that varied between
0.8 (when the spinal canal was circular), 0.7 (spinal canal
elliptical), 0.6 in the presence of facet compression and
0.5 when compression was made by the disc and facets.
Thus, (a / 2) X (b / 2) x π (constant) = area [13].
Patients were excluded if they showed the following:

diabetes mellitus, hypertension or decompensated heart
disease; systemic diseases affecting the lower limbs;
neuromuscular diseases; patients with previous surgery
on the spine; cognitive deficits that interfere with the
ability to understand or interpret the questionnaires;
spondylolisthesis, except degenerative; scoliosis with a
Cobb angle greater than 10°; hip or knee disorders that
could interfere with gait; total or partial arthroplasty in
the hip or knee and lumbar canal stenosis in more than
three levels.
The IG patients the underwent lumbar decompression

surgery using the isolated posterior approach associated
with arthrodesis, instrumented with the aid of radioscopy
and always by the same senior surgeon. The arthrodesis
was stimulated with the placement of a bone graft in the
transverse processes and the use of pedicular screw
implants without a cage. The surgery was done 1 week
after the baseline evaluation. Patients in IG and CG were
evaluated 4 weeks after baseline (T4 assessment) and both
groups started physical therapy after this evaluation.
In the physical therapy program patients performed 5

exercises. All the exercises were performed in supine
position with hips and knees flexed, feet resting on the
bed and upper limbs resting along the body. Following
the physical therapy program was detailed:

� Exercise 1: After deep inspiration, the patient
contracts the muscles of the abdomen and buttocks,
making a retroversion for 5 s, relax and restart.
Strengthens abdominals and buttocks isometrically,
3 sets of 10 repetitions;

� Exercise 2: Performs gluteus contraction and hip lift
(bridge). Strengthens buttocks and stabilizes the
lumbar spine, 3 sets of 10 repetitions;

� Exercise 3: Pull one thigh interlacing the hands in
the posterior region of the thigh, approaching the
knee to the thorax, holding for 30 s and repeating
with the other thigh, alternately performing the
movement. Stretches lumbar paravertebral muscles,
10 repetitions on each side;

� Exercise 4: Pull both thighs at the same time,
interlacing the hands in the posterior region of the
thigh, approaching the knee to the thorax, and
holding for 30 s. Stretches lumbar paravertebral
muscles, 10 repetitions;

� Exercise 5: Using a stretching strap, hold the strap
with both hands, place the strap on the arch of the
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left foot and raise the left foot, straightening the left
leg and keeping the right foot on the floor. Hold for
30 s. Stretches hamstring muscles, 10 repetitions on
each side.

Patients in both groups took acetaminophen 750 mg
up to three times daily for 90 days based on pain and
patient’s criteria.
Evaluations were performed by a blinded assessor at

baseline (T0), after 4 (T4), 12 (T12 - end of physiother-
apy), 24 (T24) and 48 (T48) weeks.
Patients were clinically evaluated at each time point to

detect possible clinical or surgical complications, such as
disabling pain, respiratory and surgical site infection,
deep venous thrombosis and vascular complications.
The primary outcome was pain in the last week. This

was measured using a visual analogue scale (VAS) ranging
from 0 cm (no pain) to 10 cm (unbearable pain) [16];
Secondary outcomes were:

� Function - measured using the Roland-Morris
questionnaire [17], with scores ranging from 0 to 24
points (lower scores denote better function); the
Oswestry questionnaire [18], with scores ranging
from 0 to 5 points (lower scores denote better
function) and the 6-min walk test (6MWT)
following the American Thoracic Society
guidelines [19].

� General health. - assessed using the short form 36
(SF-36) questionnaire, with overall scores ranging
from 0 to 100, and higher scores denote better
general health [20].

� Patient satisfaction with treatment - measured with
a Likert scale. The following question was asked:
“How do you feel about your treatment?”. The
patient could select one of the five answer options:
5: much better; 4: a little better; 3: unchanged; 2: a
little worse or 1: much worse.

Statistical analysis
Sample size was calculated for the repeated-measure
analysis of variance (ANOVA) with two repetitions per
situation, using the VAS for pain as the main parameter,
with a standard deviation (SD) of 2 cm. For the deter-
mination of a minimal effect of 2 cm, a 5% α error, 20%
β error and SD (σ) of 2 cm were established. The calcu-
lation determined a sample of 26 patients per group.
Considering a possible loss of 20%, 63 patients were
selected.
The following tests were used in data analysis:

✓ χ2, Student’s t test and Mann–Whitney were used to
determine the homogeneity of the sample at the
initial evaluation.

✓ Repeated-measures ANOVA with Bonferroni
adjustments were used to determine differences in
the outcomes between groups over time.

✓ Pearson correlation were used to determine a
correlation between pain and other baseline
parameters like age, BMI and canal diameter.

Using intention-to-treat analysis, data from all patients
initially enrolled were analyzed. For cases in which there
was an interruption of treatment, the patients were first
asked to come in and perform only the evaluations. For
patients who refused to return for the evaluations, the
last data collected were repeated in the subsequent
evaluations.

Results
Sixty-three patients were randomized, 31 patients in the
IG and 32 in the CG. The flowchart of the study is pre-
sented in Fig. 1.
The mean age of the IG patients was 60.7 years and the

CG was 60.2 years. The IG had 8 men and 23 women, the
CG had 8 men and 24 women (p = 0.941). The demo-
graphic data of the sample at the initial evaluation were
shown in Table 1. The diameter of the vertebral canal was
evaluated at the time of inclusion (Table 1).
During surgery, arthrodeses of different segments were

performed. In three patients, one level was set, in eight
patients, two levels were set, and in 20 patients, there
were three levels.
No significant difference, using repeated measures

ANOVA, were found between the groups for pain using
the VAS (Table 2, Fig. 2), and in the following domains
of SF-36: physical functioning; bodily pain; general
health; social functioning; and role emotional and men-
tal health (Table 2).
For function and quality of life, significant difference

between groups were found for the following
parameters:

� Oswestry (p = 0.006) - IG presented worsening in T4
and improvement from T12 to T48 remaining better
than CG at the end the study. Significant differences
between groups were found at T24 (p = 0.011) and
T48 (p = 0.009), Table 2 and Fig. 2;

� Roland Morris (p = 0.005) - IG presented worsening
in T4 and improvement after T12 reaching scores
similar to CG in T48. Significant differences
between groups were found at T4 (p = 0.001) and
T12 (p = 0.001), Table 2 and Fig. 2;

� 6-min walk test (p < 0.001) - IG presented worsening
in T4 and improvement after T12 reaching scores
similar to CG in T48. Significant differences
between the groups were found at T4 (p = 0.001)
and T12 (p = 0.024), Table 2 and Fig. 2;
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� Role physical domain of SF-36 (p = 0.023) - IG
presented worsening in T4 and improvement after
T12 reaching scores similar to CG in T48.
Significant differences between groups were found
at T4 (p = 0.003) and T24 (p = 0.007), Table 2 and
Fig. 2;

� Vitality domain of SF-36 (p = 0.047) - IG
presented improvement compared to CG.
Significant differences between the groups were
found at T4 (p = 0.023), T24 (p = 0.014) and T48
(p = 0.25), Table 2 and Fig. 2.

For treatment satisfaction, a significant difference be-
tween the groups was found based on the Likert scale
(p = 0.024). Analyzing data from the groups separately,
we find that at all evaluated times, more patients from
the IG choose the “slightly better” alternative: in T4,
80.6% of the IG versus 21.9% of the CG chose this op-
tion; in T12 83.9% versus 34.4; in T24 71% versus 18.8
and in T48 58.1% versus 31.3 (Table 3).
Paracetamol use was similar between groups over time

with a mean of 163 ± 49.88 tablets for the CG and 174 ±
50.84 for the IG (p = 0.371).

Fig. 1 Study flowchart

Table 1 Demographic data of sample cohorts at baseline

Intervention group
(n = 31)

Control group
(n = 32)

P
intergroup

Gender – n (%) 0.714

Female 23 (74.2) 25 (78.1)

Male 8 (25.8) 7 (21.9)

Age – mean (SD) 60.71 (7.41) 60.22 (7.27) 0.423

Height – mean (DP) 161.87 (10.06) 163.63 (11.45) 0.521

Weight – mean (SD) 76.74 (13.34) 71.03 (11.79) 0.077

Systemic hypertension – n (%) 21 (67.7) 16 (50) 0.151

Diabetes – n (%) 6 (19.3) 9 (28.1) 0.413

Canal diameter in mm2 -– mean (SD)

L3/L4 94.26 (15.31) 100.34 (14.19) 0.206

L4/L5 81.87 (10.64) 81.44 (12.63) 0.725

L5/S1 84.13 (9.29) 86.25 (11.28) 0.191

Data present as number (percentage) or mean (standard deviation)

Rodrigues and Natour Advances in Rheumatology           (2021) 61:25 Page 4 of 9



Ta
b
le

2
Pa
in
,f
un

ct
io
n
an
d
qu

al
ity

of
lif
e
da
ta

ov
er

tim
e

T0
T4

T1
2

T2
4

T4
8

IG
C
G

P in
te
rg
ro
up

IG
C
G

IG
C
G

IG
C
G

IG
C
G

P in
te
ra
ct
io
n

V
A
S

4.
35

(3
.2
1)

4.
47

(2
.9
1)

0.
89
0

5.
10

(2
.5
2)

5.
28

(2
.9
3)

3.
81

(1
.7
4)

4.
41

(2
.9
5)

3.
61

(2
.8
5)

6.
00

(5
.9
1)

3.
32

(2
.7
7)

4.
59

(3
.1
0)

0.
14
5

O
D
I

47
.8
1
(1
9.
36
)

47
.5
0
(1
8.
68
)

0.
46
8

50
.1
9
(2
2.
18
)

46
.2
5
(2
1.
60
)

42
.4
5
(2
0.
58
)

46
.0
6
(2
0.
36
)

34
.9
0
(2
2.
23
)

45
.8
4
(2
2.
51
)

35
.7
4
(2
0.
03
)

47
.8
1
(1
6.
69
)

0.
00

6
*

RM
14
.4
2
(6
.8
8)

14
.7
2
(6
.7
5)

0.
27
4

18
.7
1
(5
.3
1)

14
.5
9
(6
.6
1)

16
.4
2
(5
.0
1)

13
.4
7
(7
.0
9)

13
.0
0
(6
.5
0)

14
.2
2
(7
.1
1)

12
.7
1
(6
.5
3)

13
.6
3
(7
.0
7)

0.
00

5
*

6M
W
T

28
7.
16

(9
1.
56
)

29
3.
56

(8
5.
29
)

0.
76
6

20
9.
03

(8
3.
04
)

29
5.
03

(8
6.
32
)

24
2.
68

(9
3.
35
)

29
1.
31

(8
6.
28
)

27
9.
00

(6
6.
77
)

28
2.
25

(1
10
.1
8)

28
3.
52

(6
2,
34
)

28
4.
13

(7
7.
79
)

<
0.
00

1
*

SF
-3
6

PF
30
.1
6
(2
6.
25
)

32
.5
0
(2
5.
65
)

0.
72
2

14
.3
5
(1
4.
36
)

34
.2
2
(2
8.
17
)

22
.3
9
(2
6.
77
)

37
.9
7
(2
5.
74
)

23
.8
7
(2
5.
78
)

33
.9
1
(3
1.
00
)

25
.6
5
(2
5.
58
)

39
.8
4
(2
7.
95
)

0.
12
3

RP
17
.7
4
(3
1.
09
)

16
.4
1
(3
0.
85
)

0.
87
7

1.
61

(6
.2
4)

27
.3
4
(4
3.
24
)

11
.5
8
(2
3.
27
)

17
.9
7
(3
6.
61
)

9.
68

(2
6.
36
)

33
.0
0
(4
6.
40
)

19
.3
5
(3
7.
48
)

22
.6
6
(4
1.
81
)

0.
02

3
*

B
P

38
.6
1
(2
1.
74
)

36
.8
8
(2
1.
64
)

0.
85
6

33
.3
5
(2
4.
74
)

37
.0
0
(2
3.
55
)

41
.5
2
(2
5.
27
)

40
.5
3
(2
3.
12
)

45
.8
1
(2
6.
26
)

36
.5
3
(2
1.
40
)

46
.1
0
(2
5.
74
)

39
.5
9
(2
0.
75
)

0.
21
0

G
H

56
.0
3
(2
4.
70
)

53
.1
3
(2
7.
15
)

0.
64
7

64
.5
8
(2
5.
53
)

57
.1
9
(2
4.
95
)

66
.9
7
(2
3.
96
)

54
.9
7
(2
3.
67
)

69
.3
5
(2
5.
55
)

55
.3
8
(2
3.
44
)

62
.2
9
(2
8.
20
)

55
.7
5
(2
4.
38
)

0.
28
5

V
it

48
.2
3
(2
5.
51
)

49
.2
2
(2
7.
18
)

0.
89
1

50
.1
6
(3
2.
31
)

46
.5
6
(3
2.
21
)

63
.2
3
(2
6.
32
)

48
.4
4
(2
9.
69
)

63
.8
7
(2
4.
35
)

45
.9
4
(3
2.
54
)

61
.4
5
(2
7.
09
)

47
.9
7
(2
9.
21
)

0.
04

7
*

SF
57
.6
6
(3
4.
26
)

57
.4
1
(3
2.
66
)

0.
15
8

60
.0
8
(2
9.
65
)

60
.9
4
(3
3.
26
)

68
.1
5
(3
0.
25
)

65
.6
3
(3
0.
78
)

73
.3
9
(2
7.
53
)

58
.9
8
(3
6.
09
)

69
.3
5
(2
8.
66
)

66
.4
1
(3
0.
85
)

0.
24
9

RE
40
.8
6
(4
8.
87
)

42
.7
1
(4
8.
81
)

0.
87
6

45
.1
6
(5
0.
59
)

76
.0
4
(4
2.
53
)

54
.8
4
(5
0.
59
)

76
.0
4
(4
2.
53
)

55
.9
1
(4
9.
73
)

74
.6
7
(4
2.
44
)

49
.4
6
(5
0.
09
)

76
.0
0
(4
2.
58
)

0.
14
5

M
H

61
.5
5
(3
0.
65
)

60
.7
5
(2
7.
33
)

0.
89
0

62
.4
2
(3
0.
29
)

61
.2
5
(2
9.
47
)

60
.7
7
(3
0.
05
)

62
.8
8
(2
7.
66
)

64
.7
7
(2
6.
28
)

59
.6
3
(3
2.
47
)

63
.7
4
(2
9.
28
)

65
.0
0
(2
7.
26
)

0.
77
1

D
at
a
pr
es
en

te
d
as

th
e
m
ea
n
(S
D
)

IG
in
te
rv
en

tio
n
gr
ou

p,
CG

co
nt
ro
lg

ro
up

,V
A
S
vi
su
al

an
al
og

ue
sc
al
e,

O
D
IO

sw
es
tr
y,
RM

Ro
la
nd

M
or
ris
,6
M
W
T
si
x
m
in
ut
e
w
al
k
te
st
,P

F
Ph

ys
ic
al

fu
nc
tio

ni
ng

,R
P
Ro

le
ph

ys
ic
al
,B

P
Bo

di
ly

pa
in
,G

H
G
en

er
al

he
al
th
,V

it
Vi
ta
lit
y,

SF
So

ci
al

fu
nc
tio

ni
ng

,R
E
Ro

le
em

ot
io
na

l,
M
H
M
en

ta
lh

ea
lth

*
p
va
lu
e
st
at
is
tic
al
ly

si
gn

ifi
ca
nt

Rodrigues and Natour Advances in Rheumatology           (2021) 61:25 Page 5 of 9



Regarding correlation, using the Pearson test we found
low correlation with no statistical evidence between pain
and: age (r = 0,066, p = 0,605), IMC (r = 0,007, p = 0,953),
canal diameter L3/L4 (r = 0,085, p = 0,507), canal diam-
eter L4/L5 (r = 0,119, p = 0,350) and canal diameter L5/
S1 (r = 0,235, p = 0,604).

Discussion
The findings of our study show that canal stenosis surgery
associated with physical therapy does not improve pain in
the short and medium terms, but there is an improvement
in function and vitality in the medium term, and patients
report satisfaction with the treatment.
In the literature, the vast majority of studies are open and

show follow-up data for patients after surgery, with varied
surgical techniques used, evaluating whether to perform
surgery, the placement of spacers or different laminectomy
techniques [7–10]. However, we did not find studies com-
paring the association of surgical treatment with physio-
therapy with physical therapy alone, as in our study.

All of our patients underwent a physiotherapy pro-
gram created by our team to strengthen the abdominal
muscles and stretch the posterior trunk and lower limb
muscles because similar exercise programs are per-
formed in daily practice and are indicated for the man-
agement of these patients by many authors.
Many outcomes reported in the literature for the

evaluation of patients with lumbar spinal stenosis
have positive and negative attributes, so a combin-
ation of questionnaires or tests may be necessary to
properly capture the impact of lumbar stenosis on a
patient’s pain, disability, and quality of life. As pain is
usually the main complaint of lumbar spinal stenosis,
we chose this parameter as the main one on this
study, and the other questionnaires as Roland Morris,
Oswestry, SF-36 and 6 minute walk test were used as
secondary outcomes.
It is important to note that in our study, pain

worsened in the two groups between the baseline and
first reevaluation, and this can be explained by surgery
in the IG; however we find it difficult to explain the

Fig. 2 Pain, function and quality of life scores over time

Table 3 Patient satisfaction with treatment over time

T4 T12 T24 T48

IG CG IG CG IG CG IG CG P interaction
0.024

Much better 0 1 (3.1) 2 (6.5) 4 (12.5) 3 (9.7) 2 (6.3) 7 (22.6) 6 (18.8)

Slightly better 25 (80.6) 7 (21.9) 26 (83.9) 11 (34.4) 22 (71) 6 (18.8) 18 (58.1) 10 (31.3)

Unchanged 6 (19.4) 12 (37.5) 2 (6.5) 8 (25) 3 (9.7) 13 (40.6) 5 (16.1) 7 (21.9)

Slightly worse 0 11 (34.4) 1 (3.2) 9 (28.1) 2 (6.3) 10 (31.1) 1 (3.2) 9 (28.1)

Much worse 0 1 (3.1) 0 0 1 (3.2) 1 (3.1) 0 0

Data presented as n (%); IG intervention group, CG control group; data presented as n (%)
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same behavior in the CG because the patients had not
yet begun physical therapy.
During the physiotherapy period, both groups im-

proved in pain, and after the end of the physiotherapy,
the patients of the IG continued to improve, with an
improvement of approximately 1 cm in VAS for pain. By
contrast, the CG presented a worsening in the 3 months
after the end of the physiotherapy, followed by an im-
provement until the end of the study. Despite these
small differences between groups, we found no statisti-
cally or clinically significant difference between the
groups over time for the pain parameter.
Other studies showed mixed results regarding pain

measured by the VAS. Ulrich et al., described improve-
ment at 6 months, maintained for 12 months, and show-
ing a more stable evolution, but his work was in older
patients and without a control group [21]. Skolasky
et al., showed that after 6 months, surgical patients had
an improvement of pain with a 2 cm drop in VAS. This
drop remained during the follow-up of 12 months, with
63% of his patients improving more than 2 cm. After 1
year, patients were better than baseline in both groups
[22]. Ahmad et al. compared two surgical techniques,
and also showed an improvement of 2 cm in VAS [23].
In assessing clinically treated patients, Schneider et al.
showed that the VAS of the patients did not change,
similar to our study [24].
For function, we found significant differences in the

three instruments used to measure it. Oswestry showed
a statistically and clinically significant improvement in
favor of IG. In T24, the improvement was 12.9 points
and in T48 it was 12.07 points. Some authors consider
12.8 points as a clinically important difference for the
patient with low back pain [25, 26].
In other studies, superior improvements were observed.

Ahmad et al. found an improvement of 23 points in the
Oswestry in the operated patients, despite their study co-
hort [23]. Hemansen et al. compared three different de-
compression techniques, finding an improvement of
approximately 20 points in Oswestry, regardless of the
technique used [27]. Skolasky et al. did a prospective, but
not controlled, analysis for a period of 12months and ob-
served improvement in the Oswestry at 3 months postop-
erative, maintaining the values at 6 months and with an
improvement of 20 points in the final evaluation [22].
For function with both the Roland Morris question-

naire and the 6MWT questionnaire, we found a differ-
ence between the groups over time, but this was due to
a worsening of the GI in T4, shortly after surgery and
before starting physical therapy, and then both parame-
ters were improved. At the end of the study, there were
no differences between both groups. Again, worsening in
the IG can be explained by the surgical intervention,
which did not occur in the CG.

Compared with other studies, Ulricha et al., in a pro-
spective multicenter cohort study, evaluated Roland
Morris in patients undergoing surgery with a 1 year
follow-up. In this period, he observed that there was a
drop of 7 points in the questionnaire, with one differ-
ence being the average age at work of 82 years [21].
Regarding 6MWT, Försth et al., in an randomized con-

trolled trial (RCT), obtained divergent results after fusion
surgery because their patients showed an improvement of
more than 100m after 12months of surgery [28]. Yama-
shita et al., in 2003, followed patients after laminectomy
surgery in an open-label study and demonstrated that op-
erated patients had no improvement in the ability to am-
bulate after surgery [29]. Slätis et al. showed in an RCT
that the ambulatory or control patients’ ambulatory ability
did not change after 1 year of surgery, consistent with the
results of this research [30]. Malmivaara et al., in an RCT
comparing surgical and non-surgical treatment, showed
that after 2 years of follow-up, their patients who under-
went surgical treatment were better at pain and limita-
tions, but their ability to walk remained unchanged [31].
Rodrigues et al., in an RCT comparing the use of oral cor-
ticosteroids with placebo in patients with canal stenosis,
also showed that after 6 months of evolution, no improve-
ment was observed in both groups and that the placebo
group had, on average, an increase of only 10m in relation
to the initial evaluation [32].
In the quality of life questionnaire, the differences

found in role physical fluctuated, with improvement and
worsening of both groups over time, but with no differ-
ence between them at the end of the study. By contrast,
vitality showed an improvement of approximately 15%
in the GI in T12, T24 and T48 (p = 0.023, p = 0.014 and
p = 0.25, respectively) comped with the control group,
which may also have influenced the improvement of
function and satisfaction with treatment.
Westein et al. performed an RCT comparing surgical

and non-surgical treatment in patients with canal sten-
osis and did not detect improvement in the SF-36 ques-
tionnaire, as well as in the other evaluation instruments
used [33]. In another RCT comparing surgical and non-
surgical treatment in patients with degenerative spondy-
lolisthesis, Westein et al. described positive results with
surgery in the pain and physical function domains in the
SF-36, different from that observed in our study [34].
The transient worsening of the operated group in

some variables could be explained by the expected limi-
tations and pain in the postoperative period, without,
however, being perpetuated. These, as well as other
results, demonstrate the safety of the surgery because
the patients were not worse than before and there were
no clinical complications resulting from the surgery.
Patient satisfaction, measured with the Likert scale,

showed an advantage for those operated on. The
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functional improvement experienced by these patients
may have generated the perception of more satisfaction
with the treatment, despite not having less pain. It is im-
possible to blind patients, which may also explain this
difference because operated patients would tend to value
a major medical intervention with all of the additional
care that they naturally received in relation to the CG.
El-Abed et al. showed in their case-control study that

patients who underwent surgery significantly improved
their evaluation [35]. Many studies using the Likert-type
scale as an evaluation tool were not identified. In sum-
mary, the operated patients were more satisfied with the
treatment than the control group.
The surgery performed in all patients of this study is a

lumbar decompression using a posterior approach asso-
ciated with arthrodesis. As our patients were relatively
young, if we performed only decompression surgery
without arthrodesis, we would probably have many pa-
tients with instability. Thus, we chose to perform arth-
rodesis after decompression to unify the procedure to all
patients, once only older patients with a lot of arthrosis
in the spine would not be left with an unstable spine
without instrumented arthrodesis. So, it is important to
say that our results do not be generalized to patients
undergoing decompression surgery without arthrodesis.
The selection of patients may influence the results; how-

ever, we selected patients who are usually submitted for
this type of surgery based on internationally accepted in-
clusion criteria. Other population, with different diseases
duration, degree of disability, impairment of canal sten-
osis, or another age group, deserve further studies. An-
other limitation of our study is related to the disease
duration, patients were included if have chronic pain
(more than 6months), but we do not ask about disease
duration in the baseline. A longer duration of the disease
usually leads to more disabilities and is an important par-
ameter that may have influenced the results of this study.

Conclusion
In conclusion, lumbar stenosis surgery had no effect on
pain improvement in the short and medium terms.
Function and vitality were better in the group that
underwent surgery in the medium term, and patients
were more satisfied with the surgical treatment. Further
studies should be performed, and surgery should be indi-
cated with caution in patients like ours.

Clinical messages

� Patients who underwent surgery for lumbar canal
stenosis associated with physical therapy for 12
weeks and followed by 1 year showed no
improvement in pain when compared to the control
group who did only physical therapy;

� The function, vitality and satisfaction with the
treatment were better in patients undergoing
surgery in the medium term.

� Lumbar stenosis surgery had no effect on pain in
short and medium term.
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