Evidence Table 13.  Back Pain Outcomes Related to Treatment of Lumbar Spinal Stenosis

Randomized Controlled Trials of Patients Receiving Conservative Treatments

Patient Condition:
Spondylolisthesis

Authors and Year:
Sinaki, Lutness, Ilstrup et al., 1989


Reporting:           
Patient-reported


Method:   
2 Levels: Good: None or mild pain, and Poor: Moderate or severe pain.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
29
Degenerative Spondylolisthesis
Exercise/flexion


26
0
0
26


26
3
19
7


26
36
21
5


2
19
Degenerative Spondylolisthesis
Exercise/extension


18
0
6
12


18
3
6
12


18
34.8
6
12

Trials Examining Surgical Patients with Central Lumbar Stenosis

Study Design:
Randomized Controlled Trial

Authors and Year:
Grob, Humke, and Dvorak, 1995


Reporting:           
Patient-reported


Method:   
Visual analog scale of 0 to 10.  Values are not reported separately for back and leg but as a combined Pain score.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
15
Central Lumbar Stenosis
Partial laminectomy or 


hemilaminectomy


15
0
0
0
7.8


15
28
24
32
1.8


2
15
Central Lumbar Stenosis - single 
Partial laminectomy with fusion and


level
 instrumentation


15
0
0
0
7.8


15
28
24
32
2


3
15
Central Lumbar Stenosis - multiple 
Partial laminectomy with fusion and


segments
 instrumentation


15
0
0
0
8.8


15
28
24
32
3

Study Design:
Controlled Trial

Authors and Year:
Hanakita, Suwa, and Mizuno, 1999


Reporting:           
Patient-reported


Method:   
3 levels.  Gd: Improved, Fr: Unchanged, Pr: Worse.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
59
Central Lumbar Stenosis - younger 
SWDL-Standard Wide 


than 64 years
Decompressive Laminectomy


36
12
96
24
10
2


2
61
Central Lumbar Stenosis - older 
SWDL-Standard Wide 


than 64 years
Decompressive Laminectomy


29
12
96
17
8
4


3
16
Central Lumbar Stenosis
Partial laminectomy or 


hemilaminectomy


12
12
96
9
3
0


4
20
Central Lumbar Stenosis
SWDL with Fusion (Arthrodesis)


11
12
96
9
2
0

Study Design:
Prospective Trial

Authors and Year:
diPierro, Helm, Shaffrey et al., 1996


Reporting:           
Patient-reported


Method:   
Score from 0 (no pain) - 10 (severe pain).  Also reported number of patients with no pain at followup.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
35
Central Lumbar Stenosis
Partial laminectomy and fusion


29
0
0
0
9.2


29
30
3.31
14
15

Study Design:
Retrospective Trial with Consecutive Patients

Authors and Year:
Vitaz, Raque, Shields et al., 1999


Reporting:           
Patient-reported


Method:   
3 levels.  No change, Improved, and Resolved

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
65
Central Lumbar Stenosis
Mixed Decompression Techniques


58
19.6
1
63
38
10
6

Authors and Year:
Matsui, Kanamori, Ishihara et al., 1997


Reporting:           
Patient-reported


Method:   
Japanese Orthopaedic Association evaluation system.  Scored from 0 (frequent severe pain) to 3 (no pain)

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
27
Central Lumbar Stenosis
SWDL with Fusion (Arthrodesis)


27
0
0
0
1.4
0.5


27
67
2.5
0.6

Study Design:
Case-series

Authors and Year:
Johnsson, Willner, and Pettersson, 1981


Reporting:           
Patient-reported


Method:   
Number of patients with back and leg pain

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
27
Central Lumbar Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


27
22
3
79
16
12

Trials Examining Surgical Patients with Lateral Lumbar Stenosis

Study Design:
Case-series

Authors and Year:
Choudhury and Taylor, 1977


Reporting:           
Patient-reported


Method:   
3 Levels: Absent, Mild (Occasional), Recurring

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
28
Lateral Lumbar Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


28
2
24

Trials Examining Surgical Patients with Central or Lateral Lumbar Stenosis (type of stenosis unspecified or includes both types of stenosis) 

Study Design:
Controlled Trial

Authors and Year:
Yone and Sakou, 1999


Reporting:           
Physician-reported


Method:   
JOA score

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
14
Mixed Stenosis with instability
Laminotomy


14
0
1.4


14
37
24
52
1.7


2
19
Mixed Stenosis with instability
Laminotomy with Fusion and 


Instrumentation


19
0
1.4


19
43
24
60
2.6


3
27
Mixed Stenosis without instability
Laminotomy


27
0
1.3


27
33
24
54
2.7

Authors and Year:
Javid and Hadar, 1998


Reporting:           
Patient-reported


Method:   
5 levels.  Ex: None, Gd: Rarely, Fr: Sometimes, Pr: most times, VPr: constant

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
86
Central Lumbar Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


72
57.2
12
132
12
13
27
12
8


2
61
Central Lumbar Stenosis and 
SWDL-Standard Wide 


Herniated Disk
Decompressive Laminectomy


52
56.6
12
132
14
9
16
7
6


3
23
Lateral Lumbar Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


22
86.6
12
132
2
4
6
5
5

Authors and Year:
Kawauchi, Yone, and Sakou, 1996


Reporting:           
Patient-reported


Method:   
Japanese Orthopedic Association for low back pain score (JOA score)

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
7
Mixed Stenosis - slight adhesion
Partial laminectomy and fusion


7
0
14.1
2.6
0
4
3
0
0


2
16
Mixed Stenosis - moderate 
Partial laminectomy and fusion


adhesion


16
0
11.4
5.5
0
6
8
2
0


3
13
Mixed Stenosis - marked adhesion
Partial laminectomy and fusion


13
0
12.8
4.8
0
2
4
7
0

Study Design:
Retrospective Trial with Consecutive Patients

Authors and Year:
Katz, Lipson, Larson et al., 1991


Reporting:           
Patient-reported


Method:   
6 levels. 1: Very Severe, 2: Severe, 3: Moderate, 4: Mild, 5: Very Mild, 6: None

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
88
Mixed Stenosis
Mixed Decompression Techniques


70
50
34
82
11
16
22
15
6

Study Design:
Case-series

Authors and Year:
Mackay and Wheelwright, 1998


Reporting:           
Patient-reported


Method:   
Yes or no, pre and post

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
50
Mixed Stenosis
Partial laminectomy or 


hemilaminectomy


50
0
50


50
32
12
49
40
10

Authors and Year:
Tsai, Yang, and Bray, 1998


Reporting:           
Patient-reported


Method:   
Analog scale 0-20

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
62
Mixed Stenosis
Laminotomy


62
27
15
48
14.4
5.8


62
27
15
48
4.9
6.5

Authors and Year:
Whitecloud, Castro, Brinker et al., 1998


Reporting:           
Patient-reported


Method:   
Analog Scale, 0-10

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
35
Mixed Stenosis
SWDL with Fusion and 


Instrumentation


35
0
7.2
1.5


35
20
6
49
5.5
2.6

Authors and Year:
Katz, Lipson, Chang et al., 1996


Reporting:           
Patient-reported


Method:   
3 Levels: Severe or very severe, Moderate or mild, Very Mild or none.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
88
Degenerative Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


55
84
120
18
27
10

Authors and Year:
McCullen, Bernini, Bernstein et al., 1994


Reporting:           
Patient-reported


Method:   
5 levels: Patient has Back and leg pain Never, occasionally, frequently, very frequently, Constantly.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
193
Mixed Stenosis
Decompressive Surgery


118
55
24
142
33
32
28
19
2

Authors and Year:
Simmons and Simmons, 1992


Reporting:           
Patient-reported


Method:   
4 levels. None, Mild (minimal disruption of lifestyle), Moderate (significant disruption of lifestyle, Severe (constant pain and problems 

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
40
Mixed Stenosis
SWDL with Fusion and 


Instrumentation


40
44
24
61
32
8

Trials Examining Surgical Patients with Degenerative Spondylolisthesis 

Study Design:
Randomized Controlled Trial

Authors and Year:
Fischgrund, Mackay, Herkowitz et al., 1997


Reporting:           
Patient-reported


Method:   
Visual analog scale from 0 (no pain) to 5 (severe pain).

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
40
Degenerative Spondylolisthesis
SWDL with Fusion and 


Instrumentation


35
0
0
0
4


35
28
24
36
1


2
35
Degenerative Spondylolisthesis
SWDL with Fusion (Arthrodesis)


33
0
0
0
4


33
28
24
36
2

Authors and Year:
Herkowitz and Kurz, 1991


Reporting:           
Patient-reported


Method:   
Scale of no pain (0) to severe pain (5).

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
25
Degenerative Spondylolisthesis
SWDL-Standard Wide 


Decompressive Laminectomy


25
0
0
0
2.9


25
36
29
48
2.5


2
25
Degenerative Spondylolisthesis
SWDL with Fusion (Arthrodesis)


25
0
0
0
3.3


25
36
29
48
1.3

Study Design:
Controlled Trial

Authors and Year:
Satomi, Hirabayashi, Toyama et al., 1992


Reporting:           
Patient-reported


Method:   
JOA score 0 (severe pain)-3 (no pain)

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
27
Degenerative Spondylolisthesis
Fusion and instrumentation


27
0
0
0
1.2
5
22


27
36
2.3
19
8


2
14
Degenerative Spondylolisthesis
Mixed Decompression Techniques


14
0
0
0
1.9
2
8
4


14
36
2.8
11
3

Study Design:
Retrospective Trial with Consecutive Patients

Authors and Year:
Stambough, 1999


Reporting:           
Patient-reported


Method:   
Visual analog scale of 0 (no pain) to 10 (severe pain)

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
35
Degenerative Spondylolisthesis
SWDL with Fusion and 


Instrumentation


35
0
0
0
6


35
45.2
24
105
1

Authors and Year:
Nishizawa and Fujimura, 1997


Reporting:           


Method:   
JOA score: 0 (severe pain) to 3 (no pain)

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
58
Degenerative Spondylolisthesis
Fusion and instrumentation


58
0
0
0
1.1


58
63
28
128
2.7

Authors and Year:
Knox, Harvell, Nelson et al., 1989


Reporting:           
Patient-reported


Method:   
Scale of 0 (none) to 10 (severe)

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
39
Degenerative Spondylolisthesis
SWDL with Fusion and 


Instrumentation


24
0
0
0
7.4


24
21.3
4
55
3.2
19
2

Study Design:
Case-series

Authors and Year:
Booth, Bridwell, Eisenberg et al., 1999


Reporting:           
Patient-reported


Method:   
Analog Scale, 0-9.  5 levels of experience back or leg pain: Never, Rarely, Sometimes, Often, Very Often.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
49
Degenerative Spondylolisthesis
Partial laminectomy with fusion and


 instrumentation


36
0
0
0
7.35
2.36
3
3
5
7
18


35
24
3.32
2.25
10
12
10
2
1


36
78
60
129
3.25
3.32
9
11
9
3
4

Authors and Year:
Grob, Humke, and Dvorak, 1996


Reporting:           
Patient-reported


Method:   
VAS 0-10 scale

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
18
Degenerative/spondylolytic 
SWDL with Fusion and 


Spondylolisthesis
Instrumentation


16
0
0
0
7.6


16
31
24
77
1.5

Authors and Year:
Inoue, Watanabe, Goto et al., 1988


Reporting:           


Method:   
4-level score on JOA scale

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
36
Degenerative Spondylolisthesis
Fusion


36
0
1


36
127
12
324
2.7

Authors and Year:
Dall and Rowe, 1985


Reporting:           
Patient-reported


Method:   
2 levels: Yes or No, pre- and post.

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
26
Degenerative Spondylolisthesis
SWDL-Standard Wide 


Decompressive Laminectomy


17
0
15


17
20
8
32
15

Trials Examining Surgical Patients with Lumbar Stenosis and/or Degenerative Spondylolisthesis 

Study Design:
Controlled Trial

Authors and Year:
Rompe, Eysel, Zollner et al., 1999


Reporting:           
Patient-reported


Method:   
Pain severity from 1 (no pain) to 5 (very severe).  Also the Turner Score- Good to Excellent: back and leg pain absent, minimal 

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
39
Central Lumbar Stenosis
Partial laminectomy or 


hemilaminectomy


39
0
0
0
3.8
0.7


25
88.8
2.5
0.8
9
6
10


2
51
Central Lumbar Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


51
0
0
0
3.5
0.8


26
96
2.7
0.7
8
9
9


3
27
Degenerative Spondylolisthesis
SWDL with Fusion and 


Instrumentation


27
0
0
0
3.6
0.8


21
88.8
2.4
0.9
5
10
6

Authors and Year:
Sato and Kikuchi et al., 1997


Reporting:           
Patient-reported


Method:   
pretreatment-op JOA Score (extrapolate from graph)

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
28
Spondylosis and Degenerative 
Laminotomy - 2 level stenosis


Spondylolisthesis


28
0
0
0
13


28
0
3.6
0.9


6
2.6


24
2.7


28
55.2
12
96
21.6


2
53
Spondylosis and Degenerative 
Laminotomy - 1 level stenosis


Spondylolisthesis


53
0
0
0
15


37
0
4
0.7


6
2.1


24
2.3


53
55.2
12
96
24

Authors and Year:
Rompe, Eysel, Hopf et al., 1995


Reporting:           
Patient-reported


Method:   
Pain rating 0-4

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
24
Mixed Stenosis
SWDL with Fusion and 


Instrumentation


24
0
2.83


24
21.6
12
48
1.2


2
24
Mixed Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


24
0
3.1


24
25.9
12
50
0.7


3
12
Mixed Stenosis and 
SWDL with Fusion and 


Spondylolisthesis
Instrumentation


12
0
2.9


12
25.9
12
50
1

Study Design:
Prospective Trial

Authors and Year:
Jonsson, Annertz, Sjoberg et al., 1997a


Reporting:           
Patient-reported


Method:   
Number of patients with back pain

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
105
Central Spinal Stenosis and 
Partial laminectomy or 


Degenerative Spondylolisthesis
hemilaminectomy


86
12
44
42


86
24
40
46


86
60
40
46

Trials Examining Surgical Patients and Patients Receiving Conservative Treatment 

Study Design:
Controlled Trial

Authors and Year:
Simotas, Dorey, Hansraj, et al., 2000


Reporting:           
Patient-reported


Method:   
3 levels. Good: None or mild pain, Fair: Moderate pain, Poor: Very severe or severe pain

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
40
Central Lumbar Stenosis
Conservative-various treatments


40
33
16
55
16
17
7


2
9
Central Lumbar Stenosis
Surgery - not described


9
33
16
55
7
1
1

Authors and Year:
Mariconda, Zanforlino, Celestino et al., 2000


Reporting:           
Patient-reported


Method:   
0, 1, 2, 3 scale: 0- continuous severe pain, 1- occasional severe pain, 2- occasional mild pain, 3- none

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
20
Central Lumbar Stenosis
SWDL-Standard Wide 


Decompressive Laminectomy


20
0
1.1
1


20
12
2
1


20
24
1.5
1.3


2
17
Central Lumbar Stenosis
Control/Placebo/None


17
0
1.2
1.1


17
12
1.6
1


17
24
1.1
1.1

Authors and Year:
Johnsson, Uden, and Rosen, 1991


Reporting:           
Patient-reported


Method:   
3 levels passed on a 0-100 visual analog scale.  Good: 0-37.5, Fair: 37.6-62.5, Poor: 62.6-100.  These groups were considered Mild, 

Patient 
N at 

Group 
start of 
Time in Months
Rating Category

#:
trial
Specific Disorder:
Treatment:
N
Mean
Min.
Max.
Mean
SD
 Ex
Gd
Fr
 Pr
VP


1
20
Central Lumbar Stenosis
Conservative-not described


19
31
7
51
4
14
1


2
30
Central Lumbar Stenosis - moderate
SWDL-Standard Wide 


 stenosis
Decompressive Laminectomy


30
50
5
109
13
14
3


3
14
Central Lumbar Stenosis - severe 
SWDL-Standard Wide 


stenosis
Decompressive Laminectomy


14
58
3
120
6
6
2
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