Evidence Table 9.  Patient Treatment Information for Clinical Trials of Patients with Lumbar Spinal Stenosis

Randomized controlled Trials of Patients Receiving Conservative Treatments

First Author and Year of Publication
Patient Group
N
Treatment
Description of Treatment

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

 QUOTE "(Fukusaki, Kobayashi, Hara et al., 1998)" 
 Fukusaki, Kobayashi, Hara et al., 1998

1
16
Epidural Saline
Three epidural injections of 8ml saline over 1 week as a control treatment.




2
18
Epidural Anesthetics
Three epidural injections of 8ml of 1% mepivacaine over 1 week.


3
19
Epidural Anesthetics and Steroids
Three epidural injections of 1% mepivacaine and 40mg methylprednisolone over 1 week.

 QUOTE "(Eskola, Pohjolainen, Alaranta et al., 1992)" 
 Eskola, Pohjolainen, Alaranta et al., 1992

1
20
Calcitonin Injections
Patients were injected with 100 IU of calcitonin every 2 days for 4 weeks.  After a 2-month washout, patients were injected with placebo on the same schedule.  Blind, cross over design.


2
19
Calcitonin Injections
Patients were injected with placebo every 2 days for 4 weeks.  After a 2-month washout, patients were injected with 100 IU of calcitonin  on the same schedule.  Blind, cross over design.

Cuckler, 1985  QUOTE "(Cuckler, Bernini, Wiesel et al., 1985)" 
 Cuckler, Bernini, Wiesel et al., 1985

1
20
Epidural Anesthetics and Steroids
7 ml of fluid was injected into the epidural space between the third and fourth lumbar vertebrae containing 2 ml with 80 mg of methylprednisolone acetate and 5 ml of 1% procaine.


2
17
Epidural Anesthetics
7 ml of fluid was injected into the epidural space between the third and fourth lumbar vertebrae containing 2 ml of sterile water and 5 ml of 1% procaine.

Patients with Degenerative Spondylolisthesis

 QUOTE "(Sinaki, Lutness, Ilstrup et al., 1989)" 
 Sinaki, Lutness, Ilstrup et al., 1989

1
29
Exercise/flexion
Flexion exercises- Abdominal Strengthening, Pelvic Tilt, Chest-to-thigh position.




2
19
Exercise/extension
Extension exercises- Upper back extension from prone position, Hip extension from prone position.

Trials Examining Surgical Patients with Central Lumbar Stenosis

First Author and Year of Publication
Patient Group
N
Treatment and Specific or Unique Condition
Type of Fusion
Type of Instrumentation
Concurrent Therapy

Randomized controlled Trial

 QUOTE "(Grob, Humke, and Dvorak, 1995)" 
 Grob, Humke, and Dvorak, 1995

1
15
Partial laminectomy or hemilaminectomy
None
None
If necessary herniated disk were removed.


2 
15
Partial laminectomy with fusion and instrumentation for single level
Arthrodesis of the most stenotic segment, autologous bone graft from the iliac crest
Fixed with a translaminar screw
If necessary herniated disk were removed.


3
15
Partial laminectomy with fusion and instrumentation for multiple levels
Arthrodesis of multiple segments, autologous bone graft from the iliac crest
Cotrel-Dubousset instrumentation with screws in 8 patients, the AO system in 7 patients.
If necessary herniated disk were removed.

Controlled Trials

 QUOTE "(Herno, Saari, Suomalainen et al., 1999)" 
 Herno, Saari, Suomalainen et al., 1999

1
35
Mixed Decompression Techniques – no post-surgery stenosis
None
None
None


2
57
Mixed Decompression Techniques – post-surgery stenosis
None
None
None

 QUOTE "(Herno, Partanen, Talaslahti et al., 1999)" 
 Herno, Partanen, Talaslahti et al., 1999

1
41
Standard Wide Decompressive Laminectomy post surgery stenosis
None
None
None


2

Standard Wide Decompressive Laminectomy no post surgery stenosis
None
None
None

 QUOTE "(Hanakita, Suwa, and Mizuno, 1999)" 
 Hanakita, Suwa, and Mizuno, 1999

1
59
Standard Wide Decompressive Laminectomy SWDL
None
None
None


2
61
Standard Wide Decompressive Laminectomy
None
None
None


3
16
Partial laminectomy or hemilaminectomy
None
None
None


4
20
SWDL with Fusion Arthrodesis
None
None
None

 QUOTE "(Thomas, Rea, Pikul et al., 1997)" 
 Thomas, Rea, Pikul et al., 1997

1
12
Standard Wide Decompressive Laminectomy
None
None
None


2
14
Laminotomy


None
None
None

 QUOTE "(Yone, Sakou, Kawauchi et al., 1996)" 
 Yone, Sakou, Kawauchi et al., 1996

1
10
SWDL with Fusion and Instrumentation
Posterior-lateral fusion
Steffee plate and Diapason in 5 patients, Knodt distraction rod in 5 patients
None


2
17
Laminotomy
None
None
None



 QUOTE "(Ray, 1982)" 
 Ray, 1982

1
48
Standard Wide Decompressive Laminectomy
None
None
None


2
17
Partial laminectomy or hemilaminectomy
None
None
None

 QUOTE "(Surin, Hedelin, and Smith, 1982)" 
 Surin, Hedelin, and Smith, 1982

1
15
Standard Wide Decompressive Laminectomy – marked stenosis
None
None
None


2
7
Standard Wide Decompressive Laminectomy – moderate stenosis
None
None
None

 QUOTE "(Tajima, Fukazawa, and Ishio, 1980)" 
 Tajima, Fukazawa, and Ishio, 1980

1
13
Mixed Decompression Techniques
11 patients given wide laminectomy, 2 patients given laminectomy and fusion
None
None reported


2
14
Mixed Decompression Techniques – disk lesion
6 patients with laminectomy only, 5 patients with laminectomy and fusion, 3 patients with Love's method
None
All patients had a herniated disk.  No other therapies were reported.

Prospective Trials

Weiner, Walker, Brower et al., 1999
1
54
Partial Laminectomy
None
None
None

 QUOTE "(diPierro, Helm, Shaffrey et al., 1996)" 
 diPierro, Helm, Shaffrey et al., 1996

1
30
Partial Laminectomy
None
None
None

 QUOTE "(diPierro, Helm, Shaffrey et al., 1996)" 
 diPierro, Helm, Shaffrey et al., 1996

1
35
Hemilaminectomy and fusion
Contralateral fusion using bone chips from the hemilaminectomy
None
In-house physical therapy and outpatient physical therapy.

Retrospective Trial with Consecutive Patients

 QUOTE "(Vitaz, Raque, Shields et al., 1999)" 
 Vitaz, Raque, Shields et al., 1999

1
65
Mixed Decompression Techniques
Posterior spinal fusion
Pedicle screw fixation
None

 QUOTE "(Matsui, Kanamori, Ishihara et al., 1997)" 
 Matsui, Kanamori, Ishihara et al., 1997

1
27
SWDL with Fusion Arthrodesis
Bone graft harvested from the spinous process are placed on the open gap and tied with a steel wire.  Bone graft and chips from the posterior ilium are placed on the laminae and facet joint surfaces.
None
Body cast for 1 month and soft brace for 2-3 months.

 QUOTE "(Airaksinen, Herno, Turunen et al., 1997)" 
 Airaksinen, Herno, Turunen et al., 1997

1
497
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Mullin, Rea, Irsik et al., 1996)" 
 Mullin, Rea, Irsik et al., 1996

1
72
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Ishac, Alhayek, Fournier et al., 1996)" 
 Ishac, Alhayek, Fournier et al., 1996

1
34
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Jonsson and Stromqvist, 1994)" 
 Jonsson and Stromqvist, 1994

1
43
Partial laminectomy or hemilaminectomy
None
None
None

 QUOTE "(Caputy and Luessenhop, 1992)" 
 Caputy and Luessenhop, 1992

1
100
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Dhar and Porter, 1992)" 
 Dhar and Porter, 1992

1
36
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Chahal, Mundkur, Sancheti et al., 1982)" 
 Chahal, Mundkur, Sancheti et al., 1982

1
32
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Rosomoff, 1981)" 
 Rosomoff, 1981

1
50
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Getty, 1980)" 
 Getty, 1980

1
35
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Reale, Deifini, Gambacona et al., 1978)" 
 Reale, Deifini, Gambacona et al., 1978

1
37
Standard Wide Decompressive Laminectomy – congenital stenosis
None
None
None

 QUOTE "(Verbiest, 1977)" 
 Verbiest, 1977

1
116
Standard Wide Decompressive Laminectomy – congenital stenosis
None
None
None

Case-series

 QUOTE "(Young, Veerapen, and O'Laoire, 1988)" 
 Young, Veerapen, and O'Laoire, 1988

1
32
Decompressive Surgery
None
None
None

 QUOTE "(Kurihara, Tanaka, Tsumura et al., 1988)" 
 Kurihara, Tanaka, Tsumura et al., 1988

1
12
Standard Wide Decompressive Laminectomy – hyperostotic stenosis
None
None
None

 QUOTE "(Hall, Bartleson, Onofrio et al., 1985)" 
 Hall, Bartleson, Onofrio et al., 1985

1
68
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Weinstein, Scafuri, and McNeill, 1983)" 
 Weinstein, Scafuri, and McNeill, 1983

1
24
Standard Wide Decompressive Laminectomy
1 patient required supplemental posterolateral fusion
None
None

 QUOTE "(Weir and De Leo, 1981)" 
 Weir and De Leo, 1981

1
81
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Johnsson, Willner, and Pettersson, 1981)" 
 Johnsson, Willner, and Pettersson, 1981

1
27
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Verbiest, 1979)" 
 Verbiest, 1979

1
11
SWDL with Fusion Arthrodesis – congenital lumbar stenosis
Anterior console lumbosacral fusion
None
None

 QUOTE "(Salibi, 1976)" 
 Salibi, 1976

1
19
Standard wide laminectomy 16 patients and unilateral laminectomy 3 patients
None
None
None

Trials Examining Surgical Patients with Lateral Lumbar Stenosis

First Author and Year of Publication
Patient Group
N
Treatment and Specific or Unique Condition
Type of Fusion
Type of Instrumentation
Concurrent Therapy

Randomized controlled Trials

 QUOTE "(Lee and deBari, 1986)" 
 Lee and deBari, 1986

1
12
SWDL with Fusion Arthrodesis
Bilateral-lateral fusion from L3 to the sacrum
None
Progressive ambulation training and physical therapy.  Some patients were allowed to wear elastic lumbosacral corsets postoperatively, but no rigid braces were allowed.


2
12
SWDL with Fusion and Instrumentation
Bilateral-lateral fusion from L3 to the sacrum
Knodt distraction rods
Progressive ambulation training and physical therapy.  Some patients were allowed to wear elastic lumbosacral corsets postoperatively, but no rigid braces were allowed.

Controlled Trials

 QUOTE "(Kirkaldy-Willis, Wedge, Yong-Hing et al., 1982)" 
 Kirkaldy-Willis, Wedge, Yong-Hing et al., 1982

1
20
Partial laminectomy or hemilaminectomy
None
None
None


2
32
Partial laminectomy or hemilaminectomy - with disk herniation
None
None
None


3
21
Partial laminectomy or hemilaminectomy – Lateral and Central Stenosis
None
None
None


4
21
Partial laminectomy or hemilaminectomy – Lateral and Central Stenosis and disk herniation
None
None
None

 QUOTE "(Mikhael, Ciric, Tarkington et al., 1981)" 
 Mikhael, Ciric, Tarkington et al., 1981

1
35
Standard Wide Decompressive Laminectomy
None
None
None


2
50
Control/Placebo/None
None
None
None



Retrospective Trial with Consecutive Patients

 QUOTE "(Sanderson and Getty, 1996)" 
 Sanderson and Getty, 1996

1
66
Laminotomy
None
None
None

 QUOTE "(Baba, Uchida, Maezawa et al., 1996)" 
 Baba, Uchida, Maezawa et al., 1996

1
31
Laminotomy
None
None
None

 QUOTE "(Aryanpur and Ducker, 1990)" 
 Aryanpur and Ducker, 1990

1
32
Laminotomy
None
None
None

Case-series

 QUOTE "(Choudhury and Taylor, 1977)" 
 Choudhury and Taylor, 1977

1
28
Standard Wide Decompressive Laminectomy
None
None
If a disk prolapse was found it was removed.

 QUOTE "(Epstein, Epstein, Rosenthal et al., 1972)" 
 Epstein, Epstein, Rosenthal et al., 1972

1
15
Foraminotomy/nerve root decompression
None
None
None

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

First Author and Year of Publication
Patient Group
N
Treatment and Specific or Unique Condition
Type of Fusion
Type of Instrumentation
Concurrent Therapy

Controlled Trial

 QUOTE "(Yone and Sakou, 1999)" 
 Yone and Sakou, 1999

1
14
Laminotomy - patients with instability 
None
None
None


2
19
Laminotomy with Fusion and Instrumentation - patients with instability
Posterolateral spinal fusion
16 Diapason pedicle screw system, and 3 Knodt distraction rod.
None


3
27
Laminotomy - patients without instability
None
None
None

 QUOTE "(Epstein, 1999)" 
 Epstein, 1999

1
10
Standard Wide Decompressive Laminectomy – patients with Ossification of the Posterior Longitudinal Ligament
None
None
None


2
11
Standard Wide Decompressive Laminectomy – patients with Ossification of the Yellow Ligament
None
None
None

 QUOTE "(Javid and Hadar, 1998)" 
 Javid and Hadar, 1998

1
86
Standard Wide Decompressive Laminectomy - patients with central stenosis
9 patients received fusion.
None
None


2
61
Standard Wide Decompressive Laminectomy – patients with central stenosis and herniated disks
None
None
None


3
23
Standard Wide Decompressive Laminectomy – patients with lateral stenosis
None
None
None

 QUOTE "(Kalbarczyk, Lukes, and Seiler, 1998)" 
 Kalbarczyk, Lukes, and Seiler, 1998

1
93
Standard Wide Decompressive Laminectomy – patients without instability
None
None
None


2
46
Partial laminectomy or hemilaminectomy  – patients with mild instability
None
None
Note: Patients in this group had low grade Meyerding grade 0 or 1 spondylolisthesis; no fusion was done.


3
9
Partial laminectomy and fusion – patients with high instability
Not described
None
Note: Patients in this group had high grade Meyerding grade 2 or higher spondylolisthesis.  Fusion was done.

 QUOTE "(Pai and Kumar, 1996)" 
 Pai and Kumar, 1996

1
30
Decompressive Surgery – patients with congenital stenosis
None
None
None


2
23
Decompressive Surgery – patients with degenerative stenosis
None
None
None

 QUOTE "(Kawauchi, Yone, and Sakou, 1996)" 
 Kawauchi, Yone, and Sakou, 1996

1
7
Partial laminectomy and fusion – patients with slight adhesions
None
None
None


2
16
Partial laminectomy and fusion– patients with moderate adhesions
None
None
None


3
13
Partial laminectomy and fusion– patients with marked adhesions
None
None
None

 QUOTE "(Cinotti, Postacchini, and Weinstein, 1994)" 
 Cinotti, Postacchini, and Weinstein, 1994

1
25
Standard Wide Decompressive Laminectomy – patients with diabetes
None
None
None


2
25
Standard Wide Decompressive Laminectomy – patients without diabetes
None
None
None

 QUOTE "(Little and MacDonald, 1994)" 
 Little and MacDonald, 1994

1
60
SWDL with Fusion Arthrodesis
Not described
None
None


2
34
SWDL with Fusion Arthrodesis
Not described
None
None

 QUOTE "(Jonsson and Stromqvist, 1993a)" 
 Jonsson and Stromqvist, 1993a

1
20
Partial laminectomy or hemilaminectomy – patients with central stenosis
None
None
None


2
19
Partial laminectomy or hemilaminectomy – patients with lateral stenosis
None
None
None

 QUOTE "(Simpson, Silveri, Balderston et al., 1993)" 
 Simpson, Silveri, Balderston et al., 1993

1
33
Standard Wide Decompressive Laminectomy - patients with diabetes
None
None
These are diabetic patients treated with insulin or oral anti-diabetic medications.


2
24
Standard Wide Decompressive Laminectomy - patients without diabetes
None
None
None

 QUOTE "(Nasca, 1989)" 
 Nasca, 1989

1
15
Decompressive Surgery –patients with lateral lumbar stenosis
2 patients required posterior-lateral fusion 1 and 3 years later.
None
None


2
29
Decompressive Surgery – patients with central or combined lumbar stenosis
None
None
None


3
16
Decompressive Surgery with fusion and instrumentation – patients with central or combined lumbar stenosis
Posterior-lateral fusion
7 had Knodt rods, the rest had no instrumentation



4
21
Decompressive Surgery – patients with postsurgical stenosis


None
None
None


5
22
Decompressive Surgery with fusion and instrumentation – patients with instability
Posterior-lateral
16 had instrumentation.  Type not stated.



6
11
Decompressive Surgery with fusion and instrumentation – patients with degenerative stenosis and scoliosis

Harrington-Moe rods.  2 patients had no instrumentation.


 QUOTE "(Nather and Thomas, 1985)" 
 Nather and Thomas, 1985

1
11
Decompressive surgery with or without fusion – patients with degenerative lumbar stenosis





2
14
Decompressive surgery with or without fusion - patients with combined degenerative and congenital lumbar stenosis




 QUOTE "(Paine, 1976)" 
 Paine, 1976

1
95
Standard Wide Decompressive Laminectomy – patients with degenerative stenosis





2
48
Standard Wide Decompressive Laminectomy– patients with degenerative stenosis and disk herniation




 QUOTE "(Shenkin and Hash, 1976)" 
 Shenkin and Hash, 1976

1
49
Standard Wide Decompressive Laminectomy – patients with no prior surgery
None
None
None


2
21
Standard Wide Decompressive Laminectomy – patients with prior surgery for herniated disk
None
None
None

 QUOTE "(Tile, McNeil, Zarins et al., 1976)" 
 Tile, McNeil, Zarins et al., 1976

1
26
Mixed Decompression Techniques – patients with lumbar stenosis
2 patients were fused.




2
18
Standard Wide Decompressive Laminectomy – patients with congenital stenosis




Retrospective Trial with Consecutive Patients

 QUOTE "(Crock, Shiraishi, and Crock, 1995)" 
 Crock, Shiraishi, and Crock, 1995

1
34
Partial laminectomy or hemilaminectomy
None
None
Low dose aspirin 75 mg aspirin or 100 mg dispirin CV was prescribed to be taken daily fro 3-4 months following the operation to facilitate the micro-circulation of the cauda equina and nerve roots.

 QUOTE "(Silvers, Lewis, and Asch, 1993)" 
 Silvers, Lewis, and Asch, 1993

1
248
Standard Wide Decompressive Laminectomy
Two patients had fusion
None
None

 QUOTE "(Katz, Lipson, Larson et al., 1991)" 
 Katz, Lipson, Larson et al., 1991

1
88
Mixed Decompression Techniques
8 patients had bilateral lateral arthrodesis, supplemented by grafting of autogenous cancellous bone from the iliac crest
None
None

 QUOTE "(Ganz, 1990)" 
 Ganz, 1990

1
36
Standard Wide Decompressive Laminectomy
None
None
None

Case-series

 QUOTE "(Norcross-Nechay, Mathew, Simmons et al., 1999)" 
 Norcross-Nechay, Mathew, Simmons et al., 1999

1
70
Decompressive Surgery with fusion and instrumentation
Not Reported
Not Reported
None

 QUOTE "(Guigui, Benoist, Delecourt et al., 1998)" 
 Guigui, Benoist, Delecourt et al., 1998

1
50
Decompressive surgery
None
None
None

 QUOTE "(Scholz, Firsching, and Lanksch, 1998)" 
 Scholz, Firsching, and Lanksch, 1998

1
72
Decompressive Surgery
None
None
None

 QUOTE "(Tsai, Yang, and Bray, 1998)" 
 Tsai, Yang, and Bray, 1998

1
62
Laminotomy
None
None
None

 QUOTE "(Mackay and Wheelwright, 1998)" 
 Mackay and Wheelwright, 1998

1
50
Partial laminectomy or hemilaminectomy
No patient received fusion.
None
None

 QUOTE "(Whitecloud, Castro Jr, Brinker et al., 1998)" 
 Whitecloud, Castro Jr, Brinker et al., 1998

1
35
SWDL with Fusion and Instrumentation
Sequential anterior and posterior fusion
Titanium cages
None

 QUOTE "(Spetzger, Bertalanffy, Reinges et al., 1997)" 
 Spetzger, Bertalanffy, Reinges et al., 1997

1
29
Laminotomy
None
None
None

 QUOTE "(Katz, Lipson, Chang et al., 1996)" 
 Katz, Lipson, Chang et al., 1996

1
88
Standard Wide Decompressive Laminectomy
5 patients received arthrodesis by grafting autogenous cancellous bone from the iliac crest.
None
None

 QUOTE "(Lehto and Honkanen, 1995)" 
 Lehto and Honkanen, 1995

1
96
Decompressive Surgery
None
None
None

 QUOTE "(Stucki, Liang, Fossel et al., 1995)" 
 Stucki, Liang, Fossel et al., 1995

1
203
Decompressive Surgery
No description of actual surgery was reported.



 QUOTE "(Tuite, Stern, Doran et al., 1994)" 
 Tuite, Stern, Doran et al., 1994

1
119
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(McCullen, Bernini, Bernstein et al., 1994)" 
 McCullen, Bernini, Bernstein et al., 1994

1
193
Decompressive Surgery
None
None
Rest, Physiotherapy, and antiinflammatory medication.

 QUOTE "(Simmons and Simmons, 1992)" 
 Simmons and Simmons, 1992

1
40
SWDL with Fusion and Instrumentation
Bilateral posterolateral with bone grafting with the use of autogenous and allograft bone
Zielke 24 patients, Cotrel-Dubousset 8 patients, Texas Scottish Rite Hospital 8 patients
None

 QUOTE "(Mauersberger and Nietgen, 1989)" 
 Mauersberger and Nietgen, 1989

1
92
Decompressive surgery with or without fusion
Not described
None
None

 QUOTE "(Johnsson, Redlund-Johnell, Uden et al., 1989)" 
 Johnsson, Redlund-Johnell, Uden et al., 1989

1
61
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Brodsky, Hendricks, Khalil et al., 1989)" 
 Brodsky, Hendricks, Khalil et al., 1989

1
34
Fusion
Not described
None
None

 QUOTE "(Jalovaara, Lahde, Iikko et al., 1989)" 
 Jalovaara, Lahde, Iikko et al., 1989

1
31
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Fast, Robin, and Floman, 1985)" 
 Fast, Robin, and Floman, 1985

1
19
Standard Wide Decompressive Laminectomy
1 patient received a bilateral lateral fusion



 QUOTE "(Boccanera, Pellicioni, and Laus, 1984)" 
 Boccanera, Pellicioni, and Laus, 1984

1
25
Standard Wide Decompressive Laminectomy




 QUOTE "(Hood and Weigl, 1983)" 
 Hood and Weigl, 1983

1
21
Standard Wide Decompressive Laminectomy




 QUOTE "(Scafuri and Weinstein, 1981)" 
 Scafuri and Weinstein, 1981

1
27
Standard Wide Decompressive Laminectomy




 QUOTE "(Echeverria and Lockwood, 1979)" 
 Echeverria and Lockwood, 1979

1
35
Standard Wide Decompressive Laminectomy
Surgery poorly described.  All patients received wide and thorough decompression, including foraminotomy when indicated.  No fusion was attempted.



 QUOTE "(Scapinelli, 1978)" 
 Scapinelli, 1978

1
23
Standard Wide Decompressive Laminectomy


Lumbo-sacral support and physical therapy

 QUOTE "(Vestad and Naca, 1977)" 
 Vestad and Naca, 1977

1
80
Standard Wide Decompressive Laminectomy
16 posterior intercorporal, intertransversal, or dorsal, 1 anterior fusion.



 QUOTE "(McKinley and Davis, 1976)" 
 McKinley and Davis, 1976

1
32
Standard Wide Decompressive Laminectomy




 QUOTE "(Teng and Papatheodorou, 1963)" 
 Teng and Papatheodorou, 1963

1
29
SWDL-Standard Wide Decompressive Laminectomy


One patient is included in the patient information despite not having undergone any surgery.  He or she is still under conservative care, which was not described.

 QUOTE "(Epstein, Epstein, and Lavine, 1962)" 
 Epstein, Epstein, and Lavine, 1962

1
29
Mixed Decompression Techniques




 QUOTE "(Epstein, 1960)" 
 Epstein, 1960

1
14
Standard Wide Decompressive Laminectomy




Trials Examining Surgical Patients with Degenerative Spondylolisthesis 

First Author and Year of Publication
Patient Group
N
Treatment and Specific or Unique Condition
Type of Fusion
Type of Instrumentation
Concurrent Therapy

Randomized controlled Trial

 QUOTE "(Fischgrund, Mackay, Herkowitz et al., 1997)" 
 Fischgrund, Mackay, Herkowitz et al., 1997

1
40
SWDL with Fusion and Instrumentation
Autogenous bilateral lateral intertransverse process arthrodesis
Pedicle screws, VSP, Acromed, Cleveland, Ohio
None


2
35
SWDL with Fusion Arthrodesis
Autogenous bilateral lateral intertransverse process arthrodesis
None
None

 QUOTE "(Thomsen, Christensen, Eiskjaer et al., 1997)" 
 Thomsen, Christensen, Eiskjaer et al., 1997

1
20
Partial laminectomy with fusion and instrumentation
Posterolateral intertransverse fusion with autologous bone transplantation from the right iliac wing
Cotrel-Dubousset system for pedicle screw fixation.
None


2
21
Partial laminectomy and fusion
Posterolateral intertransverse fusion with autologous bone transplantation from the right iliac wing
None
None

 QUOTE "(Bridwell, Sedgewick, O'Brien et al., 1993)" 
 Bridwell, Sedgewick, O'Brien et al., 1993

1
9
Partial laminectomy or hemilaminectomy
None
None
None


2
10
Partial laminectomy and fusion
Posterolateral transverse processes,  autogenous iliac bone graft
None
None


3
24
Partial laminectomy with fusion and instrumentation
Posterolateral transverse processes, autogenous iliac bone graft
Pedicle fixation using Steffee plates
None

 QUOTE "(Herkowitz and Kurz, 1991)" 
 Herkowitz and Kurz, 1991

1
25
SWDL-Standard Wide Decompressive Laminectomy
None
None
None


2
25
SWDL with Fusion Arthrodesis
Single level bilateral intertransverse-process arthrodesis with autologous bone from the iliac crest
None
None

Controlled Trials

 QUOTE "(Plotz and Benini, 1998)" 
 Plotz and Benini, 1998

1
17
Decompressive Surgery without fusion





2
18
Decompressive Surgery with fusion and Translaminar Screw Fixation

Translaminar Screw Fixation



3
71
Decompressive Surgery with fusion and AO Internal Fixator

AO Internal Fixator of Dick


 QUOTE "(Yuan, Garfin, Dickman et al., 1994)" 
 Yuan, Garfin, Dickman et al., 1994

1
2177
Fusion and Pedical Screw Fixation
Posterior autograft
Screws or bolts that could be inserted into spinal pedicles for the fixation of the spine
None


2
456


Fusion
Posterior autograft
None
None

 QUOTE "(Satomi, Hirabayashi, Toyama et al., 1992)" 
 Satomi, Hirabayashi, Toyama et al., 1992

1
27
Fusion and instrumentation
Anterior lumbar interbody fusion
21 of 27 patients received AO screwing and wiring
None


2
14
Mixed Decompression Techniques
8 interlaminal fenestration, 5 laminectomy, 1 fusion and Luque rods. 
None
None

 QUOTE "(Lombardi, Wiltse, Reynolds et al., 1985)" 
 Lombardi, Wiltse, Reynolds et al., 1985

1
20
SWDL-Standard Wide Decompressive Laminectomy





2
21
SWDL with Fusion Arthrodesis




Prospective Trials

 QUOTE "(Nakai, Yoshizawa, and Kobayashi, 1999)" 
 Nakai, Yoshizawa, and Kobayashi, 1999

1
23
Fusion only
Posterior lumbar intervertebral fusion without laminectomy preserving the interspinous process ligament.



 QUOTE "(Rechtine, Sutterlin, Wood et al., 1996)" 
 Rechtine, Sutterlin, Wood et al., 1996

1
18
SWDL with Fusion and Instrumentation
transverse processes posterolateral autogenous bone grafts
Interpedicular Segmental Fixation system from Sofamor Danek United States
None

Retrospective Trial with Consecutive Patients

 QUOTE "(Stambough, 1999)" 
 Stambough, 1999

1
35
SWDL with Fusion and Instrumentation
Autogenous bone graft with some fresh frozen allographic augmentation
Wide variety of pedicular screw fixation and instrumentation
Custom-molded thoracolumbosacral brace

 QUOTE "(Nishizawa and Fujimura, 1997)" 
 Nishizawa and Fujimura, 1997

1
58
Fusion and instrumentation
Anterior lumbar interbody fusion, grafts of cortico-cancellous bone were taken from the anterior iliac crest
A-O screws and wire were used in 48 of 58 patients
Body cast for 27 to 43 days, corset for 3 to 9 months

 QUOTE "(Moller, Wittenberg, Nolte et al., 1992)" 
 Moller, Wittenberg, Nolte et al., 1992

1
37
Fusion
Posterolateral fusion with an autologous corticocancellous H-graft from the iliac crest wedged between the spinous processes  L4 and S1.
None
A lumbar brace was used for an average of 4.9 months.  Patients had intense isometric training to strengthen the trunk muscles.

 QUOTE "(Marchesi, Thalgott, and Aebi, 1991)" 
 Marchesi, Thalgott, and Aebi, 1991

1
30
SWDL with Fusion and Instrumentation
Not described
AO internal fixation system using screws
Some patients were put in braces

 QUOTE "(Takahashi, Kitahara, Yamagata et al., 1990)" 
 Takahashi, Kitahara, Yamagata et al., 1990

1
39
Fusion
Anterior interbody fusion
None
None

 QUOTE "(Knox, Harvell, Nelson et al., 1989)" 
 Knox, Harvell, Nelson et al., 1989

1
39
SWDL with Fusion and Instrumentation
Autogenous iliac crest bone graft
16 -gauge wire and Luque rectangle
Corset was worn for 3 months.  Of the final 24 that were available to return and fill out questionnaires 13 were women and 11 were men.

Case-series

 QUOTE "(Booth, Bridwell, Eisenberg et al., 1999)" 
 Booth, Bridwell, Eisenberg et al., 1999

1
49
Partial laminectomy with fusion and instrumentation
Intertransverse process fusion
Constrained pedicle screw-plate or rod systems


 QUOTE "(McCulloch, 1998)" 
 McCulloch, 1998

1
21
Partial laminectomy and fusion
Unilateral fusion with autograft bon



 QUOTE "(Epstein, 1998b)" 
 Epstein, 1998b

1
28
SWDL with Fusion and Instrumentation
Texas Scottish Rite Hospital Instrumented Fusion
Not Stated


 QUOTE "(Mochida, Toh, Suzuki et al., 1997)" 
 Mochida, Toh, Suzuki et al., 1997

1
10
Partial laminectomy with fusion and instrumentation
Posterior Lumbar Interbody Fusion
Leeds-Keio artificial ligament


 QUOTE "(Epstein, 1998a)" 
 Epstein, 1998a

1
290
Mixed Decompression Techniques




 QUOTE "(Grob, Humke, and Dvorak, 1996)" 
 Grob, Humke, and Dvorak, 1996

1
18
SWDL with Fusion and Instrumentation
posterolateral fusion with bone graft from the iliac crest.
Two 6.5mm spongious screws
Physiotherapy, epidural injection, brace, anti-inflammatory medication.  Soft brace for 3 months.

 QUOTE "(Herron and Trippi , 1989)" 
 Herron and Trippi, 1989

1
24
Standard Wide Decompressive Laminectomy




 QUOTE "(Chang and McAfee, 1989)" 
 Chang and McAfee, 1989

1
17
SWDL with Fusion and Instrumentation
bilateral posterolateral fusion
combination segmental rod-plate and transpedicular spinal fixator
3 patients had scoliosis rather than spondylolisthesis.

 QUOTE "(Inoue, Watanabe, Goto et al., 1988)" 
 Inoue, Watanabe, Goto et al., 1988

1
36
Fusion




 QUOTE "(Simmons and Capicotto, 1988)" 
 Simmons and Capicotto, 1988

1
15
SWDL with Fusion and Instrumentation
Bilateral posterolateral bone graft of the instrumented segments
Zielke screws and rods.


 QUOTE "(Hanley, 1986)" 
 Hanley, 1986

1
20
SWDL with Fusion and Instrumentation
Autologous iliac crest bone graft over the decorticated transverse process and lateral aspects of the pedicles and facet joints at the operated segments
Harrington distraction rods with #1254 hooks inferiorly and #1253 hooks superiorly


 QUOTE "(Kaneda and Kazama, 1986)" 
 Kaneda and Kazama, 1986

1
54
SWDL with Fusion and Instrumentation
Posterolateral
Combined distraction and compression rod instrumentation.


 QUOTE "(Alexander Jr, Kelly Jr, Davis Jr et al., 1985)" 
 Alexander Jr, Kelly Jr, Davis Jr et al., 1985

1
50
Standard Wide Decompressive Laminectomy
4 patients had undescribed fusion.



 QUOTE "(Dall and Rowe, 1985)" 
 Dall and Rowe, 1985

1
26
SWDL-Standard Wide Decompressive Laminectomy




 QUOTE "(Epstein, Epstein, Carras et al., 1983)" 
 Epstein, Epstein, Carras et al., 1983

1
60
Mixed Decompression Techniques




 QUOTE "(Richardson and Brown, 1980)" 
 Richardson and Brown, 1980

1
21
SWDL with Fusion Arthrodesis
Posterolateral fusion
None
None

 QUOTE "(Cauchoix, Benoist, and Chassaing, 1976)" 
 Cauchoix, Benoist, and Chassaing, 1976

1
26
SWDL-Standard Wide Decompressive Laminectomy
None
None
Not described.  Text stated that conservative care was adequate for some patients.

 QUOTE "(Epstein, Epstein, Lavine et al., 1976)" 
 Epstein, Epstein, Lavine et al., 1976

1
20
Mixed Decompression Techniques
2 patients had fusion
None
None

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

First Author and Year of Publication
Patient Group
N
Treatment and Specific or Unique Condition
Type of Fusion
Type of Instrumentation
Concurrent Therapy

Controlled Trial

 QUOTE "(Rompe, Eysel, Zollner et al., 1999)" 
 Rompe, Eysel, Zollner et al., 1999

1
39
Partial laminectomy or hemilaminectomy – patients with central lumbar stenosis
None
None
None


2
51
SWDL-Standard Wide Decompressive Laminectomy – patients with central lumbar stenosis
None
None
None


3
27
SWDL with Fusion and Instrumentation – patients with degenerative spondylolisthesis 
Intertransverse autogenous bone graft
Cotrel-Dubousset-pedicle screw fixation.
None

 QUOTE "(Katz, Lipson, Lew et al., 1997)" 
 Katz, Lipson, Lew et al., 1997

1
194
Standard Wide Decompressive Laminectomy
None
None
None


2
37
SWDL with Fusion Arthrodesis
Intertransverse autogenous bone graft.
None
None


3
41
SWDL with Fusion and Instrumentation
Intertransverse autogenous bone graft.
Several types
None

 QUOTE "(Sato and Kikuchi, 1997)" 
 Sato and Kikuchi, 1997

1
28
Laminotomy - 2 level stenosis





2
53
Laminotomy - 1 level stenosis




 QUOTE "(Rompe, Eysel, Hopf et al., 1995)" 
 Rompe, Eysel, Hopf et al., 1995

1
24
SWDL with Fusion and Instrumentation – patients with lumbar stenosis
4 patients with posterior fusion and supplemental bone grafting
4 patients with Cotrel-Dubousset-Instrumentation pedicle screws
None


2
24
Standard Wide Decompressive Laminectomy – patients with lumbar stenosis
None
None
None


3
12
SWDL with Fusion and Instrumentation – patients with lumbar stenosis and spondylolisthesis
 posterior fusion
9 patients with Cotrel-Dubousset-Instrumentation pedicle screws, 3 patients with hook system
None

 QUOTE "(Sanderson and Wood, 1993)" 
 Sanderson and Wood, 1993

1
19
Partial laminectomy or hemilaminectomy – patients with Degenerative Spondylolisthesis
None
None
None


2
12
SWDL-Standard Wide Decompressive Laminectomy – patients with lumbar spinal stenosis
None
None
None

 QUOTE "(Robertson, Grobler, Novotny et al., 1993)" 
 Robertson, Grobler, Novotny et al., 1993

1
22
SWDL-Standard Wide Decompressive Laminectomy – patients with central lumbar stenosis
None
None
None


2
11
SWDL-Standard Wide Decompressive Laminectomy – patients with degenerative spondylolisthesis
None
None
None

 QUOTE "(Postacchini, Cinotti, Perugia et al., 1993)" 
 Postacchini, Cinotti, Perugia et al., 1993

1
26
Laminotomy – patients with congenital or degenerative stenosis, combined, or degenerative spondylolisthesis
4 patients with deg. spondylolisthesis had intertransverse fusion
None



2
41
Standard Wide Decompressive Laminectomy – patients with central lumbar stenosis
8 patients with deg. spondylolisthesis had intertransverse fusion
None


 QUOTE "(Hirabayashi, Kumano, and Kuroki, 1991)" 
 Hirabayashi, Kumano, and Kuroki, 1991

1
32
SWDL with Fusion and Instrumentation – patients with degenerative spondylolisthesis
posterior lumbar interbody fusion
Cotrel-Dubousset pedicle screw system
None


2
21
SWDL with Fusion and Instrumentation – patients with lumbar stenosis
posterior lumbar interbody fusion
Cotrel-Dubousset pedicle screw system
None

 QUOTE "(Herkowitz and Garfin, 1989)" 
 Herkowitz and Garfin, 1989

1
58
Standard Wide Decompressive Laminectomy – patients with degenerative stenosis





2
41
Standard Wide Decompressive Laminectomy – patients with degenerative spondylolisthesis




Prospective Trial

 QUOTE "(Jonsson, Annertz, Sjoberg et al., 1997a)" 
 Jonsson, Annertz, Sjoberg et al., 1997a

1
105
Partial laminectomy or hemilaminectomy – patients with Central Spinal Stenosis and Degenerative Spondylolisthesis
None



 QUOTE "(Postacchini and Conotti, 1992)" 
 Postacchini and Conotti, 1992

1
88
Mixed Decompression Techniques – patients with Developmental, degenerative, or combined, with or without Spondylolisthesis
10 patients had intertransverse fusion



Retrospective Trial with Consecutive Patients

 QUOTE "(Chen, Baba, Kamitani et al., 1994)" 
 Chen, Baba, Kamitani et al., 1994

1
80
Mixed Decompression Techniques – patients with Developmental, degenerative, or combined stenosis, or degenerative or isthmic spondylolisthesis
20 patients with spondylolisthesis had a intertransverse fusion
8 patients had Cotrel Dubousset transpedicular fixation
None

 QUOTE "(Postacchini, Cinotti, Gumina et al., 1993)" 
 Postacchini, Cinotti, Gumina et al., 1993

1
64
Mixed Decompression Techniques – patients with Developmental, degenerative, or combined, with or without spondylolisthesis
17 patients with intertransverse fusion
None
None

Case-series

 QUOTE "(Guigui, Barre, Benoist et al., 1999)" 
 Guigui, Barre, Benoist et al., 1999

1
28
SWDL-Standard Wide Decompressive Laminectomy
2 patients had posterolateral fusion
None
None

Trials Examining Surgical Patients and Patients Receiving Conservative Treatment 

First Author and Year of Publication
Patient Group
N
Treatment and Specific or Unique Condition
Type of Fusion
Type of Instrumentation
Concurrent Therapy

Patients with Central Lumbar Stenosis

Simotas, Dorey, Hansraj et al., 2000
1
40
Conservative – various treatment


1 to 2 weeks of bed rest for patients with acute motor weakness, oral corticosteroids on a 7-day tapering schedule for significant radiculopathy, epidural corticosteroid injections for nonresponding patients, NSAIDs for less severe patients.  All patients were placed in a physical rehabilitation program with a physical therapist and instructed to perform a flexion-biased lumbar stabilization exercise on a daily basis.


2
9
Surgery – not described


Conservative therapy lasted a mean of 13 months, range 2 to 41 before these 9 patients needed surgery.  All patients were placed in a physical rehabilitation program with a physical therapist and instructed to perform a flexion-biased lumbar stabilization exercise on a daily basis.

 QUOTE "(Mariconda, Zanforlino, Celestino et al., 2000)" 
 Mariconda, Zanforlino, Celestino et al., 2000

1
20
Standard Wide Decompressive Laminectomy





2
17
Untreated




 QUOTE "(Johnsson, Uden, and Rosen, 1991)" 
 Johnsson, Uden, and Rosen, 1991

1
20
Conservative-not described
None
None
Not described


2
30
Standard Wide Decompressive Laminectomy – patients with moderate stenosis
None
None
None


3
14
Standard Wide Decompressive Laminectomy – patients with severe stenosis
None
None
None

Patients with Central or Lateral Lumbar Stenosis Unspecified

 QUOTE "(Amundsen T, Weber H, Nordal HJ et al., 2000)" 
 Amundsen, Weber, Nordal et al., 2000

1
19
Standard wide decompressive laminectomy
None

After 1 to 2 days patients received a brace; rehabilitation lasted 1 month followed by back school


2
50
Conservative – various treatments


Patients were fitted with a brace, given rehabilitation for 1 month, and "back school" training; after 2 months physiotherapy was started, including general physical training


3
13
Standard wide decompressive laminectomy
None

After 1 to 2 days patients received a brace; rehabilitation lasted 1 month followed by back school


4
18
Conservative – various treatments


Patients were fitted with a brace, given rehabilitation for 1 month, and "back school" training; after 2 months physiotherapy was started, including general physical training



 QUOTE "(Hurri, Slatis, Soini et al., 1998)" 
 Hurri, Slatis, Soini et al., 1998

1
57
SWDL-Standard Wide Decompressive Laminectomy
None
None
None


2
18
Conservative-not described
None
None
The conservative treatment was not described and referred to only as nonoperative treatment.

 QUOTE "(Atlas, Deyo, Keller et al., 1996)" 
 Atlas, Deyo, Keller et al., 1996

1
81
SWDL-Standard Wide Decompressive Laminectomy
3 patients received fusion
None
None


2
67
Conservative-many
None
None
Bed rest 27%, back exercises 39%, Traction 4%, Brace 14%, TENS 14%, Physical Therapy 23%, Spinal Manipulation 23%, Other therapies 5%, Epidural Steroids 18%, Narcotic analgesics use in past week 21%.

 QUOTE "(Atlas, Keller, Robson et al., 2000)" 
 Atlas, Keller, Robson et al., 2000

1
67
SWDL-Standard Wide Decompressive Laminectomy
Four year followup for  QUOTE "(Atlas, Deyo, Keller et al., 1996)" 
 Atlas, Deyo, Keller et al., 1996



2
52
Conservative-many


 QUOTE "(Swezey, 1996)" 
 Swezey, 1996

1
12
Exercise/stretching and flexibility
None
None
Ergonomics and flexion exercises plus analgesic and nonsteroidal anti-inflammatory drugs.


2
11
Physical Therapy/massage, ultrasound, heat, ice, traction
None
None
Outpatient pelvic traction using static traction on a split-traction table given once or twice weekly for 20 minutes at 50% of body weight.  Ergonomics and flexion exercises plus analgesic and nonsteroidal anti-inflammatory drugs.


3
13
Epidural Steroid Injections
None
None
Epidural corticosteroid injections when other measures were not providing sufficient relief from neurogenic claudication.  Maximum of 3 injections at no less than 1-2 week intervals.  Ergonomics and flexion exercises plus analgesic and nonsteroidal anti-inflammatory drugs.


4
11
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Nagler and Bodack, 1993)" 
 Nagler and Bodack, 1993

1
41
Conservative-various types
None
None
Analgesics, electrical stimulation, ice, heat, hydrotherapy, ultrasound, muscle relaxation techniques, stretching and strengthening exercises, and treadmill training.


2
39
Standard Wide Decompressive Laminectomy
None
None
None

 QUOTE "(Herno, Airaksinen, Saari et al., 1996)" 
 Herno, Airaksinen, Saari et al., 1996

1
54
Conservative-not described
None
None
Conservative therapy was not described.  Patients were considered nonoperative.


Data from surgical patients used for comparison were obtained from a larger previously published study. 


Patients with Degenerative Spondylolisthesis

 QUOTE "(Fitzgerald and Newman, 1976)" 
 Fitzgerald and Newman, 1976

1
29
Rigid Brace
None
None
Lumbo-sacral corset


2
14
Mixed Decompression Techniques
Postero-lateral grafts over the transverse processes and adjoining outer parts of the facets and pedicles.
None
None

 QUOTE "(Rosenberg, 1976)" 
 Rosenberg, 1976

1
11
Partial laminectomy or hemilaminectomy
None
None
None


2
15
Standard Wide Decompressive Laminectomy
None
None
None


3
170
Conservative-not described
None
None
Patients received analgesics, anti-inflammatory medication, bracing, bed rest, exercise, traction and different thermal modalities with unpredictable ability to relief pain.  Symptomatic therapy was adequate in 90% of patients.
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