Evidence Table 8.  Inclusion and Exclusion Criteria and Comments on Study Design for Clinical Trials of Patients with Lumbar Spinal Stenosis

Randomized controlled Trials of Patients Receiving Conservative Treatments

First Author and Year of Publication
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

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

53
Lumbar spinal stenosis with pseudoclaudication
Vascular claudication


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

39
Back pain and pain radiating to the lower extremities, inability to walk more than 1500 meters on a treadmill.  Sagittal diameter of lumbar spinal canal <10mm.
Vascular claudication.  Patients receiving hormones, cardiovascular or hypertensive medication.
Trial originally included 40 patients.  One was given the wrong dose of calcitonin at the beginning of treatment, and was excluded.  Study has poor design.  2-month washout period was insufficient.  Patient scores had not reverted to baseline. 

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

37
Neurogenic claudication, relieved by change in posture.  Unrelieved by 2 weeks of bed rest and NSAIDS.  Findings on tomography epidural veinography or myelography consistent with symptoms.
Evidence of compression of cauda equina or a progressive neural deficit.   Patients with prior lumbar surgery excluded unless  symptoms clearly different from pre-surgery and there was a 6-month symptom-free period.
Many 7-14 of 17 patients in the placebo group actually received treatment.  Numbers are inconsistently reported.

Patients with Degenerative Spondylolisthesis

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

48
Nonsurgical patients with nontraumatic back pain and lumbar spondylolisthesis.
None Stated
3-month data is the same as  QUOTE "(Gramse, Sinaki, and Ilstrup, 1980)" 
 Gramse, Sinaki, and Ilstrup, 1980
 not in database, except for dropouts.  No indication of whether all patients were reviewed, or just selected ones.  Patient pain ratings were significantly different at baseline between groups.

Trials Examining Surgical Patients with Central Lumbar Stenosis

First Author and Year of Publication
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

Randomized controlled Trial

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

45
Degenerative spinal stenosis on the basis of history and clinical examination as well as CT scans after myelography or MRI.
Patients with obvious lumbar spine instability diagnosed on the basis of slip of a vertebrae more than 5 mm, spondylolysis with an osseous defect of the pars interarticularis, or previous operation on the lumbar spine.
Pain was measured but the location, back or leg, was not defined.  The pain data was entered in the Back Pain Table.  The levels of surgery were presented for the entire group of patients 5 single, 30 at two levels, and 10 at three levels.

Controlled Trials

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

92
Preoperative diagnosis of lumbar spinal stenosis based on the patient's symptoms and signs leg pain, limited walking, neural deficits and confirmed by CT or myelography.  Patients with no previous back surgery and had pre and post operative CT scans.
None reported.
Patients were divided post surgically into Stenosis and No Stenosis patients based on CT.

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

80
Patients treated surgically for lumbar spinal stenosis for the first time during the period 1982-1984 at Kuopio Hospital in Finland.
None reported
80 patients were operated on from 198-1984, but only 56 patients were available for followup ten years later.  These 56 patients were divided into Stenosis and No Stenosis groups based on an MRI evaluation at the 10 year followup.

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

164
Patients with lumbar canal stenosis surgically treated at the Department of Neurosurgery, Shizuoka General Hospital between 1990 and 1998.  Patients received laminectomy plus fusion if the slip distance was over 10 mm or the slip angle was over 15 degrees.
None reported.
Too few patients older than 64 were included in the partial hemilaminectomy and laminectomy plus fusion groups to be extracted into the database.  No preoperative patient information, including average ages, were reported.  The age range was 19 to 84 years.  76% of patients responded to the followup questionnaire, but dropouts are not reported for each patient group.  The mean followup time for each patient group is not reported.  The followup time could be anywhere from 1 to 8 years.

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

38
Diagnosed as having acquired lumbar spinal stenosis and subsequently underwent surgery between 1990 and 1993.
Significant degenerative spondylolisthesis requiring stabilization using pedicle or facet screws, underwent simultaneous lumbar discectomies, previous surgery for stenosis, prisoners, or history of schizophrenia.
This is a retrospective trial comparing two surgical approaches.  Of 38 potential patients, 12 were not able to enter the study 3 dead, 7 distance or health problems, 2 not located.

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

34
Patients 60 years or older at time of surgery for lumbar spinal stenosis and were followed for more than 2 years.
Patients who had undergone multiple lumbar operations and those with spondylolysis or spondylolytic spondylolisthesis.
The study had three groups of patients based on preoperative instability and the type of surgery performed.  The fusion group contained 10 patients, the nonfusion instability group had 7 patients, and the nonfusion noninstability group had 17 patients.

 QUOTE "(Ray, 1982)" 
 Ray, 1982

65
Patients in which the "wedge" procedures had been performed.
None reported.


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

22
Patients operated on for lumbar spinal stenosis who were available for followup 22 of 33 patients; one patients died prior to followup.
Patients with previous lumbar spine surgery and spondylitic isthmic spondylolisthesis
Patients were group  by degree of stenosis; Group 1: Marked AP diameter < or =10 mm, Group 2: AP diameter 11-14 mm.  The number of surgical levels was not stratified by patient group: single level n=4, 2 levels  n=12, more than 2 levels n=6.

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

27
Patients who had been surgically operated for lumbar disease at the Department of Orthopaedic Surgery of the Nagasaki Mitsubishi Hospital.
Patients with tumors, inflammatory diseases, and traumas.
Average age was estimated from data in a histogram.  Patient data are part of a larger study examining the ligamentum flavum and spinal canal stenosis.  Only immediate post-op results at approximately 3 months were reported.

Prospective Trials

Kleeman, Hiscoe, and Berg, 2000
54
Each patient had 1 neurogenic claudication as defined by leg pain limiting standing, ambulation, or both; 2 a history of exercise intolerance; 3 MRI or CT confirmation of compressive central stenosis with or without lateral recess stenosis; 4 failure of conservative therapy after an adequate trial.
Patients with 1 previous spinal surgery at the same level; 2 isthmic spondylolisthesis; 3 congenital spinal stenosis caused by short pedicles; and 4 an active workers' compensation claim or other 

litigation.
Prospective evaluation of the outcome of a decompressive procedure for lumbar spinal stenosis designed to preserve spinal stability.  Procedure classified in the data base as a partial laminectomy.  These patients could be considered severe based on their symptoms.

Weiner, Walker, Brower et al., 1999
30
Symptoms of neurogenic claudication referable to the lumbar spine brought on by walking or standing, relieved by sitting or flexing in the absence of vascular or neuropathic pathology.  Failure of a minimum of 3 months of conservative treatment.  MRI demonstrating neurological compression by hypertrophied ligamentum flavum, osteophytic facet joints, and annular bulging.  Absence of associated pathology such as congenital stenosis, disc herniation, or spondylolisthesis.
None specified
This study describes a microdecompression technique categorized in the database as a partial laminectomy.

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

35
Symptomatic lumbar spinal stenosis, complained of low-back pain in addition to neurogenic claudication and/or radicular pain.  None had obtained relief from conservative therapy.
None reported


Retrospective Trial with Consecutive Patients

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

65
Patients older than 75 years of age who underwent surgery for lumbar spinal stenosis secondary to spondylolisthesis at Norton Hospital in Louisville from November 1990 to May 1996.
None reported
All patients were older than 75 years.  50 of 65 cases of decompression with fusion, 15 decompression only.

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

27
Patients with degenerative lumbar stenosis who received expansive laminoplasty at the University Hospital between 1984 and 1995.
Patients whose age at operation was over 70 and patients with less than 2 years followup time.


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

497
Patients that under went surgery for lumbar spinal stenosis between 1974 and 1987 at Kuopio University Hospital.
None Reported
14 patients had developmental stenosis and 115 patients had a combination of developmental and degenerative stenosis.  Extent of disease based on AP diameter of spinal canal.

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

72
Patients who had undergone decompressive lumbar laminectomy with medial facetectomy for lumbar spinal stenosis between 1986 and 1990.
None reported
72 patients could have entered the study, but losses due to death, medical reasons, and lost to followup prevented all but 37 from returning.  Of these 37, 13 patients were excluded for undergoing a fusion at the time of the operation or subsequently.  This left 24 in the study.

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

34
Patients 80 years or older who underwent surgery for spinal stenosis between 1979 and 1994.
Patients less than 80 years old.
All patients were 80 years or older.

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

43
Patients older than 70 years who underwent decompressive surgery for central lumbar stenosis.
None


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

100
Patients who underwent surgery for symptoms of degenerative lumbar spinal stenosis at Georgetown University Hospital from 1980-1985.
None reported


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

36
Patients who had spinal surgery between January 1980 and December 1984 at Doncaster Royal Infirmary.
None reported.
Very little patient information.  Only patients reported as poor were examined in depth.

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

32
Patients presented with low back pain, were diagnosed and operated on for lumbar canal stenosis.
None reported


 QUOTE "(Rosomoff, 1981)" 
 Rosomoff, 1981

50
A series of 50 patients with continuing observation since the inception of the study in 1972 using neural arch resection.
None reported


 QUOTE "(Getty, 1980)" 
 Getty, 1980

35
Surgically treated for lumbar spinal stenosis at the Norfolk and Norwich Hospital between 1968 and 1978
None reported
Mean age of onset of symptoms was 52 years which included 3 young patients 10-30 year.

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

37
Patients who have undergone surgery for congenital stenosis of the lumbar spinal canal.
Spondylolisthesis, root cyst, and iatrogenic stenosis of the canal were excluded because there were too few cases.
Part of a larger study comparing spinal stenosis patients to spondylosis patients and disk herniation patients.

 QUOTE "(Verbiest, 1977)" 
 Verbiest, 1977

116
Patients operated on for developmental lumbar spinal stenosis between 1948 and 1975 and in whom the mid-sagittal diameters of the whole area of stenosis was measured.
Patients with less than 1 year followup.
This study failed to give the mean age of patients, only the youngest and oldest.  Other details on patient characteristics are also missing.  The study is not clearly reported.

Case-series

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

32
Lumbar canal stenosis
Not Stated


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

12
Hyperostotic lumbar spinal stenosis
Not Stated


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

68
Myelographic demonstration of total or subtotal obstruction to the passage of contrast medium in the lumbar spine
Previous lumbar surgery, tumor, abscess, predominant disk protrusion or extrusion as a cause of symptoms.


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

24
Only the spinal stenosis patients who had surgical decompression, had more than 1 year since surgical treatment, and were willing to return for reexamination by a second examiner.
Not reported.


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

81
Clinical-radiological diagnosis of lumbar stenosis
None reported


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

27
Patients who underwent laminectomies and extensive facetectomies
None reported


 QUOTE "(Verbiest, 1979)" 
 Verbiest, 1979

11
Not Stated
None reported
Patients had spondylolytic, isthmic and congenital spondylolisthesis.  Most had spina bifida.

 QUOTE "(Salibi, 1976)" 
 Salibi, 1976

20
Not Stated
Patients with herniated disks and no evidence of stenosis were excluded from analysis.
Six patients had disk herniation requiring disk removal as well as stenosis.  16 patients received wide bilateral laminectomy while 3 others received unilateral laminectomy. One patient refused surgery.  No followup period is reported.

Trials Examining Surgical Patients with Lateral Lumbar Stenosis

First Author and Year of Publication
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

Randomized controlled Trial

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

24
Diagnosis of multiple level foraminal stenosis
Not reported
Separate  patient characteristics by treatment groups are not reported.

Controlled

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

94
Patients who had 1 isolated lateral stenosis 2 lateral stenosis with disk herniation 3 lateral and central stenosis and 4 lateral and central stenosis with disk herniation.  Only patients who did not respond to conservative therapy were operated on.
Spondylolisthesis or had undergone a previous spinal surgery.


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

85
Patients with lateral recess stenosis.  Asymptomatic patients are not described.
None reported
50 symptomatic patients are not described. Very little patient data on lateral recess stenosis patients are reported.  The only patient described as poor was diabetic and had multiple  prior laminectomies.  Mean age and duration are presented for all patients.

Retrospective Trial with Consecutive Patients

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

66
Patients undergoing partial undercutting facetectomy for lumbar lateral recess stenosis between 1982 and 1988 at Northern General Hospital, Sheffield, England.
None reported.


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

31
Patients who had undergone microsurgical nerve root canal widening for lumbosacral foraminal stenosis with a minimum of 1 year followup.
Patients presenting with symptomatic spondylolysis and isthmic or degenerative spondylolisthesis showing osteocartilaginous nerve root compression with the neural foramen were excluded.


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

32
Those patients with radiographic evidence of multilevel lateral canal stenosis that correlated with their symptoms and who lacked a significant central of pan-stenosis were considered appropriate candidates for multilevel decompressive laminotomies.
History of previous spinal surgery


Case-series

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

28
Lateral lumbar stenosis.  Diagnostic guidelines were given, but these were not inclusion criteria.
Overt Central stenosis.


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

15
Sciatic pain with no surgical evidence of herniated disk.
Not Stated
Final diagnosis was made when exploratory surgery could find no disk herniations.

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
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

Controlled Trial

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

60
Lumbar spinal stenosis.  Classification as stable/unstable by Posner scale.
Patients who had undergone multiple lumbar operations and those with spondylolysis or spondylolytic spondylolisthesis were excluded.
This study compares outcomes among patients with instability who got fusion with those who didn't.  Also reports on patients without instability who just received decompression.

 QUOTE "(Epstein, 1999)" 
 Epstein, 1999

21
Ossification of the Yellow Ligament or the Posterior Longitudinal Ligament with vertebral  canal intrusion.
Not Stated
One patient in each group was excluded from analysis because  of thoracic stenosis.  Data for followup time includes these patients.  Outcomes, Age and Sex data do no include these patients.

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

170
All patients from January 1984 who underwent decompressive laminectomy for stenosis confirmed by CT and/or MRI.
Patients who had undergone previous surgery for stenosis were excluded.
3 patient groups: Central Stenosis, Central Stenosis and Herniated Disk, Lateral Stenosis.  Dropouts were reported for the entire group at the long-term followup: 10 patients died of unrelated diseases, and 14 patients were lost to followup.

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

148
Over age 70
Patients undergoing simultaneous removal of a herniated disk were excluded.
Three different operations, depending on symptoms.  Outcomes were reported separately.  Patient characteristics are present for the entire group of patients.  Average number of vertebral levels receiving surgery was 1.78.

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

55
Claudication pain which caused significant functional disability, not relieved by conservative treatment, progressive neurological deficit, and cauda equina syndrome.
Not Stated
Sex distribution 44 Men and 9 Women and age ranges 20-68 were reported only for combined groups.  First followup was by examine, later followup by questionnaire.  Two patients were lost to followup at 1st followup, 7 more at 2nd followup.

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

36
Patients with LSS whose symptoms had not been improved by conservative treatment
None reported
Patients were grouped according to degree of adhesive arachnoiditis of the cauda equina slight, moderate, marked.  Patient diagnosis: degeneration LSS n=17 [10 with spondylolisthesis], combined type LSS n=15, and 4 with post-traumatic causes.

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

50
Clinical symptoms of lumbar stenosis not improved by conservative treatment for more than 3 months with imaging evidence of a central or lateral stenosis.
 Patients with diabetes type 1 or 2 were excluded if not requiring insulin or oral medication which started at least 3 years before the surgery.
Nondiabetic patients compared to diabetic patients.

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

94
Patients who completed the Oswestry Low Back Pain Questionnaire both pre and post surgery.
Patients were excluded if a pre and post disability index was not recorded.
Part of a larger series of back surgery patients who had filled out the Oswestry Low Back Pain Questionnaire.  Central and lateral stenosis patients were reported to have had decompressive laminectomy and fusion but the numbers in the tables do not match for diagnosis groups and surgery groups.  Mean age is for the larger group.  Very little information on patient characteristics is reported. 

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

57
Preoperative diagnosis of diabetes mellitus and spinal stenosis.  All patients had failed to improved adequately after nonoperative management.
Workers' Compensation or involved in litigation.
This is a retrospective study comparing patients with diabetes and spinal stenosis with age and sex matched nondiabetic patients with spinal stenosis. Herniated disk patients were reported separately except for mean ages and range.

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

39
Patients had at least one previous lumbar spinal surgery and underwent a second operation for persistence or recurrence of back and leg pain.
None reported.
Trial was specifically designed to examine patients with recurrence of back and leg pain after at least one previous lumbar spinal operation.  Patient characteristics are reported for a combined previous disk and stenosis surgery patients.

 QUOTE "(Nasca, 1989)" 
 Nasca, 1989

114
Patients surgically treated for lumbar spinal stenosis.
Not Stated


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

34
Must have signs of stenosis at surgery and have either clinical or radiological features of stenosis.
Not Stated
Several diagnoses and several treatments.  Outcomes are reported separately by diagnosis.  Complications and ability to work are reported for entire patient group.  Only two diagnoses had sufficient number of patients to include in the database.

 QUOTE "(Paine, 1976)" 
 Paine, 1976

143
Not Stated
Not Stated
One patient died from complications of surgery, but the inclusion of  this patient  in one of the categories included in this analysis is not know.

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

49
Spinal stenosis patients incapacitated with intractable pain and had not responded to other therapeutic measures.
Patients with soft disk herniations in addition to spondylosis were excluded.
Patients were divided according to prior surgery or no prior surgery.  The 21 patients with prior surgery had been operated on for herniated disks.

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

26
Spinal stenosis cases from St. Joseph Hospital in Toronto, Canada.
None reported.
Some surgical patients may have received fusion as well as standard wide laminectomy but results were reported as similar.  No separate patients characteristics were reported for the stenosis surgery group.

Retrospective Trial with Consecutive Patients

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

34
Patients with congenital or advanced degenerative central and lateral lumbar stenosis in which 3 or more inter-laminal spaces were decompressed.   Patients had a combined central and lateral stenosis and bilateral foraminal and nerve root canal decompressions.
Not reported
This is a special group of patients in which 3 or more inter-laminal spaces were decompressed.

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

248
All patients received conservative therapy prior to surgery but had inconsistent responses.  Lumbar myelography correlated with the clinical finding of neurogenic claudication and failure to respond to conservative therapy resulted in a recommendation for laminectomy.
None reported.
Long-term followup had 120 dropouts from 244 patients in the short-term followup.  26 patients were involved in worker's compensation claims.

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

88
Patients 55 and over who had a laminectomy with or without fusion for degenerative lumbar stenosis at Brigham and Women’s' Hospital between 1983 and 1986.
Patients with prior laminectomy or spinal arthrodesis of both were excluded.
22 patients had degenerative spondylolisthesis with at least 5 mm of forward slip.

 QUOTE "(Ganz, 1990)" 
 Ganz, 1990

36
Patients who underwent surgery for lumbar spinal stenosis between January 1981 and December 1986.  Selection criteria for surgery included a marked clinical disturbance and a myelogram showing the changes of spinal stenosis.
None reported
29 patients had standard wide laminectomy, 3 patients had hemilaminectomy with disk removal, and 1 had unilateral hemilaminectomy.  The group is recorded in the database as standard wide laminectomy.

Case-series

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

70
Chronic at least 6 months lumbar stenosis.  Multilevel lumbar decompression, instrumentation and fusion.
Stenosis from acute fractures, infectious processes or neoplastic disease.
This study is primarily concerned with somatosensory evoked potential recordings.

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

50
Consecutive patients operated on for lumbar spinal stenosis with severe motor deficit.
Not Stated
Various types of stenosis, treated with various types of surgery.  Outcomes not separately reported.

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

72
Neuroradiological and intraoperative findings suggested stenosis
Not Stated
Followup was provided by examination 2.5 years after surgery, and by mailed questionnaire at 8 years.  25 patients were lost to followup at 8 years.

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

62
Symptomatic degeneration. LS, include. Patients with mild deformity w/o gross instability degenerative scoliosis of <20deg., grade 1 spondylolisthesis w/o segmental instability, i.e., <4mm translation or <11deg. Angulation on flex./extension.
Prior back surgery, pure disk protrusion, cauda equina syndrome, congenital or developmental stenosis, Paget's disease, achondroplasia, total block on myelogram, (100mm^2 of canal area, scoliosis>20deg., grade 2 or + stenosis, segmental instability.
Data is provided only for the 50 patients not lost to followup.

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

50
All patients presented with symptoms and signs consistent with nerve root entrapment.  CT, MRI or myelogram was obtained to confirm the diagnosis.
Not Stated


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

35
Degenerative Conditions of the Lumbar Spine
Not Stated


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

29
Patients with symptomatic lumbar spinal stenosis who were operated on by a unilateral and bilateral decompression.
Not Stated
Two patients received discectomy as well as decompressive laminotomy.  All patients were examined at discharge and at 8-10 weeks.  Final evaluation was by telephone at 6 to 26 months, mean 18 months.

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

88
Clinical and radiographic evidence of degenerative lumbar spinal stenosis, underwent decompressive laminotomy with or without arthrodesis from 1983-1986, were older than 55 at time of surgery, had no prior surgery for lumbar spinal stenosis.
Not stated
No useful pretreatment data.

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

96
Symptomatic Lumbar Spinal Stenosis.
Not Stated
Mixed diagnoses, mixed surgeries, all reported together.

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

230
Age>50years, pain in the low back, buttock and lower extremity exacerbated by lumbar extension, and evidence of central or central-lateral compression of the cauda equina by a degenerative lesion of the facet joint, disk, or ligamentum flavum.
Patients unable to complete questionnaires because of cognitive or language difficulties were excluded.


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

380
Patients who underwent decompressive lumbar laminectomy in Washentaw county, MI between July 1983 and July, 1990.  Must have a radiographically confirmed diagnosis of lumbar spinal stenosis.
Incomplete documentation, previous lumbar surgery, interlaminar decompression, total facetectomy, fusion, or instrumentation.  Patients excluded for incomplete documentation would be more properly considered lost to followup.
An unknown and possibly large number of patients were excluded because they did not have sufficient pretreatment data.  These patients should be marked lost to followup greater than 75%. Provides data as percentages which, due to rounding, do not account for all patients in each group.   Patients which form a sub-group of 119 are presented in the database.

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

193
Patient received decompressive surgery for stenosis after cons. Treatment Failed, imaging shows compression consistent with symptoms.
Pending litigation, Pending workers' comp. Claims, infection, tumor previous spine surgery, dementia, stroke, requiring complete facetectomy.
Combined various etiologies and various surgeries.  Some data on prognostic factors is reported.

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

40
Patients having a significant lumbar scoliosis associated with spinal stenosis with symptoms of neurogenic claudication and having been treated with posterior decompression and pedicular screw fixation.
None reported


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

92
Lumbar stenosis
Not stated
Mixed diagnoses, mixed treatments, and sparse descriptions.  49% of patients did not receive conservative treatment prior to surgery.

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

61
Patients operated on for lumbar spinal stenosis.
Patients with an AP diameter of the dural sack of more than 11cm and patients with impaired circulation in the legs.


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

36
Not Stated
Not Stated
Almost no information is provided.

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

31
Myelographic demonstration of total or subtotal obstruction s to the passage of the contrast medium in the lumbar spinal canal.
Patients with spondylolytic spondylolisthesis, prior lumbar surgery, tumor, infection, and lumbar disk herniation
Two patients had prior intervention lumbar sympathectomy. Degree of stenosis was measured by myelography as the midsagittal diameter at the most constricted level.   Number of surgical levels involved: single level n=11, 2 levels n=7, more than 2 levels n=13.

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

19
Patients with spinal stenosis who were "found suitable for surgery".
Not Stated, but 41 patients apparently were found unsuitable for surgery.


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

25
Lumbar stenosis, including developmental, degenerative and mixed.
Spondylolisthesis


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

21
Patients over age 50 with lumbar spinal stenosis requiring surgery.
Not Stated


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

27
Lumbar spinal stenosis
None reported.


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

35
Patients with lumbar stenosis operated on between 1966 and 1976.
Not Stated
Two patients categorized as having "miscellaneous" stenosis were excluded by us because 1 had stenosis due to giant-cell tumor. Another 5 were excluded because they may have had herniated disks. This is in addition to the 8 patients already lost to followup.

 QUOTE "(Scapinelli, 1978)" 
 Scapinelli, 1978

23
Patients with lumbar spinal stenosis.
Patients found to have disk protrusions at operation.
Patient information is given for all 42 patients with stenosis.  Only 23 had surgery.  Etiology of stenosis varied, but treatment was the same.

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

80
Spondylolisthesis
Not Stated
Includes multiple etiologies, some patients were fused while others were not.

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

32
Narrow Lumbar Spinal Canal or Lumbar Spinal Stenosis.
Not Stated
Poor study with a large dropout rate 44%.  Only 18 of 32 Patients followed up.  No useful outcome measures were reported.

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

29
Lumbar spondylosis with Compression of Cauda Equina
Not Stated
One patient had discectomy and laminotomy.  28 had laminectomy.

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

29
Symptoms of nerve root compression causally related to narrowing of the lumbar spinal canal.
Not Stated
Different patients received different surgery: Interlaminar laminotomy, Complete hemilaminectomy, Total laminectomy.

 QUOTE "(Epstein, 1960)" 
 Epstein, 1960

14
Spondylosis of the lumbar spine.
Not Stated


Trials Examining Surgical Patients with Degenerative Spondylolisthesis 

First Author and Year of Publication
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

Randomized controlled Trial

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

75
All patients had a clinical diagnosis of single-level degenerative spondylolisthesis and spinal stenosis.
Prior lumbar surgery.


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

41
All patients had lumbar or lumbosacral instability, defined by severe, chronic motion-induced back pain
Age less than 20 or greater than 70.  Metabolic bone disease osteoporosis, comorbidity, and psychosocial instability.
The 41 patients with degenerative spondylolisthesis were part of a larger study of spondylolisthesis in 130 patients.  Patient characteristics were only available for the larger group.  Patients were excluded if over 70 years of age.  Data on fusion levels were presented for the entire larger patient group.

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

43
Patients with primary surgery for spinal claudication caused by spinal stenosis at the level of the degenerative spondylolisthesis.
Prior surgery.
Patients with pathological motion were automatically randomized to fusion and instrumentation.  Patient group 1, no fusion, has only 9 patients, but data was entered for completeness.  Analysis can be performed between Group 2, fusion, and Group 3, fusion and instrumentation.

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

50
Clinical diagnosis of degenerative spondylolisthesis and spinal stenosis, symptoms unresponsive to an adequate trial of nonoperative treatment, single level of Spondylolisthesis, imaging studies consisting of plain x-ry and either  myelogram, CT, or MRI.
None reported


Controlled Trials

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

106
One or two vertebrae slipped forward at least 5% of their diameter.
Not Stated
Different numbers of patients age given for different outcomes.  Patients who had 2nd surgery not included in analysis, except the global outcome, in which they were called "Worse".  Most patient  data given for combined groups only.  Average slippage reported for all patients, 20%, range 12.5% to 44%.

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

2684
Any patient with a diagnosis of degenerative spondylolisthesis, no prior fusion or instrumentation surgery at the same level, and posterior fixation and fusion surgery.  Patient must have radicular pain and/or neurogenic claudication.
Prior fusion attempts at the operative site, involvement of more than 2 levels, surgery involving anterior fixation. Dysplastic, Isthmic, or Pathological etiology.
Data on exact followup times are not presented.  This is a large cohort study with patient data provided by 314 surgeons.  Data was provided by each surgeon on a standardized questionnaire.

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

41
Patients with degenerative spondylolisthesis who exhibited displacement greater than 5% by the Marique-Taillard method and were treated surgically.
None reported.
This study used the Japanese Orthopaedic Association JOA Questionnaire.  Severity was based on Grades 1 no indention of dural sac, 2, and 3 complete block spondylolisthesis.

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

47
Degenerative Spondylolisthesis treated conservatively for an adequate period.
Previous surgery, involvement in litigation, significant lesions at other spinal levels, inadequate followup.
One group of 6 patients was too small to be included.

Prospective Trials

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

23
Patients with spondylolisthesis who had undergone posterior lumbar intervertebral fusion.
None reported


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

18
Patients with grade I or II degenerative spondylolisthesis  treated with the ISF system and using 100% autogenous bone graft.  Subluxation of one vertebra over another in the lateral radiographs, causing spinal stenosis or claudication and pain.  Older than 17.
No slip noted on radiograph, a stable motion segment unit, and an asymptomatic condition.


Retrospective Trial with Consecutive Patients

 QUOTE "(Stambough, 1999)" 
 Stambough, 1999

35
Cases of lumbosacral transpedicular screw fixation between 1986 and 1994.  All cases had conservative and/or nonoperative care including bed rest, limited activities, physiotherapy, nonsteroidal AI, muscle relaxants, narcotics, epidural steroids and other treatments.
None reported
Part of a larger group of patients who received decompression, fusion, and instrumentation for various  back disorders.  Mean age is from the larger study.

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

58
Patients with degenerative spondylolisthesis who underwent anterior lumbar interbody fusion from 1982 through 1993 and who were followed  a minimum of 2 years.
None reported
48 of 58 patients received screws as well as fusion.

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

37
Patients treated at the Department of Orthopedic Surgery, Ruhr University of Bochum for the treatment of degenerative lumbar spine diseases.  Unsuccessful intensive conservative treatment for at least 1 year including local injections and physiotherapy and were trained in the back school.
Patients showing nerve root compression signs on EMG, evoked potentials, CT, or MRI were excluded.
Part of a larger study that included failed-back surgery and lumbar instability patients.  Mean age is for the entire group of 147 patients.

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

30
Patients treated with AO spinal internal fixation system for nontraumatic indications at the author's institutions.
None reported
Part of a larger study.  Not all spondylolisthesis patients are degenerative.

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

39
Patients with degenerative spondylolisthesis who underwent anterior interbody fusion.
None reported
CT was used in 22 patients.

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

39
Included all patients treated with bilateral laminectomy, fusion, and Luque rectangle for degenerative spondylolisthesis from 1983 to 1988.  Nonsteroidal antiinflammatory medication, corsetry, and physical therapy did not generally provide relief.
None reported
Patient's levels of satisfaction have 3 "improved" levels and 1 level for "same or not improved".

Case-series

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

49
Degenerative spondylolisthesis, No prior surgery, severe neurogenic claudication, treated similarly.
Not Stated
Reporting of back or leg pain not the pain scale was entered as Back Pain.

 QUOTE "(McCulloch, 1998)" 
 McCulloch, 1998

21
Patients had leg pain dominant over back pain, failed conservative care, were <80 years old, in reasonable health, had single or 2 level microsurgical laminotomy with single level uninstrumented intertransverse fusion using soft tissue envelope technique
Not Stated
Measured back and leg pain on analog scale, but did not report results.

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

28
"Unstable" Degen. Spondylo.: More than 4mm of translation and >10-12 degrees of angulation at the level of olisthy.
Not Stated
These patients had "Unstable" degenerative spondylolisthesis.

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

10
Unstable lumbar spine
Patients with less than 2 years followup were excluded.
Patients with degenerative canal stenosis and herniated disks were also reported on, but did not have at least 10 patients/group.  Another 4 patients were excluded for getting a different treatment.

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

290
Not Stated
Not Stated


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

18
Anterior slippage of at least 25% in the olisthetic segment and advanced stage of disk resorption with reduction of disk height by at least 75%.
Not described


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

24
Patients with L4-5 Degenerative Spondylolisthesis with slip of at least 4mm or 10%, Followup at least 18 months.
Death before 1-year followup, Compensation or litigation issues, prior surgery at L4-5 level.


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

17
Patients with degenerative spondylolisthesis or scoliosis with at least 1 year of followup.  None had previous lumbar surgery, but it is not clear if this was a requirement.
Not Stated
Three of the patients had degenerative scoliosis, not spondylolisthesis and were not reported separately.  Some patients may have been rejected because the followup was not long enough.

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

36
Degenerative spondylolisthesis
Not stated
Patients were given fusion, but no mention is made of decompression.

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

15
A select high-risk group of patients with a primary diagnosis of degenerative spondylolisthesis.
Not Stated
No useful treatment outcomes were measured.

 QUOTE "(Hanley, 1986)" 
 Hanley, 1986

20
Localized L4-5 degenerative spondylolisthesis treated with the same technique, having at least 2 years of followup.
Evidence of disk herniation.
An additional 19 patients were treated the same way for the same condition. These patients may have been  lost to followup or  they may have had less than the required 2 years of followup at the time of publication.

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

54
Degenerative unstable spondylolisthesis
Not Stated


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

50
Intact Arch Spondylolisthesis
Not Stated
Outcomes are not reported for 5 patients because they were operated on within 4 months of publication.

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

26
Treated for degenerative Spondylolisthesis at Bronson and Borgess hospitals.
Not Stated


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

60
Degenerative spondylolisthesis patients were selected after having shown no response to prolonged conservative care.
None reported.
Multiple decompression techniques were used over a 12 year period.  Patients had no response to prolonged conservative care. Followup for 40 patients was 1-12 mo, and for 20 patients 13 mo to 7.5 years.

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

21
Patients who underwent decompression and fusion for spondylolisthesis between 1976 and 1979.
Nor reported
Poorly reported study.  Does not provide patient ages except to say they were adults.

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

26
Degenerative Spondylolisthesis
Not Stated


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

20
Not Stated
Not Stated
Study did not provide outcomes of surgical treatment.

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

First Author and Year of Publication
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

Controlled Trial

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

117
Age greater than or equal to 45; presence of back, buttock and/or leg pain; radiographic evidence of degenerative spinal stenosis; surgeon's opinion that the patient suffered from clinically significant degenerative lumbar spinal stenosis.
Previous lumbar spine surgery.
Patients were asked about pain and did not distinguish between back and leg separately.  Pain scores are reported in the back pain outcomes table.

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

272
Age >49 and the presence of one of the following: 1 back, buttock and/or lower extremity pain; 2 radiographic evidence of compression of the cauda equina or exiting nerve roots by ligamentum flavum, facet joints, osteophytes, and/or disk material; and 3 the surgeon's judgment that patients had significant degenerative lumbar spinal stenosis.
Patients with previous back surgery for stenosis.  Patients who could not answer questionnaires because of language or cognitive limitations were excluded.
Dropouts are reported for the entire study patient population and not for the three treatment groups.  310 consecutive patients were initially eligible, 38 refused and 272 entered the study. At 6 months 2 patients had died and 34 refused to continue; 236 patients completed 6 months.  At 24 months 8 patients had died and 29 refused to continue; 199 patients continued.  Within the treatment groups, the patients receiving fusion had significantly fewer levels decompressed and greater frequency of spondylolisthesis.

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

81
Consecutive patients with neurogenic intermittent claudication NIC induced by spinal canal stenosis due to spondylosis and degenerative spondylolisthesis of the L4 vertebra.
Not reported
Patient grouping based on number of levels involved; Group 1= 2-levels; Group 2 = 1-level; Preoperative patient were stratified by type of claudication: radicular n=7, Gp1; n=25, Gp2, caudal n=5, Gp1; n=9, Gp2, and mixed n=16, Gp1, n=19, Gp2

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

60
Degenerative stenosis of the central lumbar spinal canal.
Patients with previous lumbar surgery, vascular disease of the legs, or compensation issues.
Two diagnoses and 2 types of surgery.  Patients were reported separately, grouped by diagnosis.  Patients in either group may have received either treatment.  Some outcomes were reported separately for the 2 surgeries.

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

34
Patients aged 65 and over who received decompressive surgery for degenerative spinal stenosis at Wrightington Hospital between 1984 and 1989.
None reported
Reported central, lateral, and spondylolisthesis patients.  Central and lateral patients were combined due to small sample size.

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

33
Undergoing spinal decompression without fusion for symptomatic spinal stenosis at L4-5.
None reported.


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

70
Patients with central lumbar stenosis requiring surgery.
None reported
Patients had one of four types of stenosis: developmental, degenerative, combined developmental and degenerative, degenerative spondylolisthesis.  Patients were shifted from multiple laminotomy to total laminectomy for a would not allow adequate neural decompression, b risk of neural damage because of severe narrowing of the spinal canal, and c an inadequate bony bridge remained between laminotomies risking mobility of the residual laminae and spinous process.

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

53
Patients who underwent surgery using the Cotrel-Dubousset pedicle screw system at Kantoh Rosai Hospital between August 1986 and November 1989.
None reported
Part of a larger study.  Mean age and range are based on the larger study.

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

99
Patients who had decompression for symptomatic and myelographically confirmed spinal stenosis.
Not Stated
Most of the patient information is for all groups, including those with scoliosis.

Prospective Trial

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

105
Consecutive patients for surgical decompression for central lumbar spinal stenosis
None
Study reported mean anterior-posterior diameter of dural sac v. walking, v. stenosis/stenosis + spondylolisthesis. Study reported the number of levels with anterior-posterior diameter < or =10 mm.

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

88
Surgery for lumbar spinal stenosis at the Orthopaedic Clinic of La Sapienza University of Rome between 1972 and 1985.
None reported.
Development, degenerative, and combined stenosis patients were evaluated.  48 patients out of 88 were not available for followup.  16 patients had spondylolisthesis.  Total laminectomy 32 patients and bilateral laminotomy 8 patients were combined.  10 patients were fused.   21 patients were not examined because they did not have an immediate postoperative radiograph.

Retrospective Trial with Consecutive Patients

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

80
Patients with lumbar spinal stenosis who underwent decompressive surgery at the Department of Orthopaedic Surgery, Fukui Medical School between 1983 and 1990.
Patients with  diseases such as diffuse idiopathic skeletal hyperostosis.
Several forms of stenosis and several surgical treatments.  15 degenerative stenosis, 13 combined degenerative and developmental stenosis, 14 degenerative spondylolisthesis, and 6 isthmic spondylolisthesis.  13 total laminectomy, 35 partial laminectomy.  

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

64
Patients who received surgery for lumbar spinal stenosis between 1972 and 1988 at the Orthopedic Clinic of the University of Modena and the Orthopedic Clinic of the University of Rome.  Patients were followed at least 6 months.
None reported.
Development, degenerative, and combined stenosis patients were evaluated.  25 patients had spondylolisthesis.  Total laminectomy 28 patients and bilateral laminotomy 19 patients were combined.  17 patients were fused.  Study did not report patient ages.

Case-series

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

28
Patients with lumbar spinal stenosis who underwent decompressive surgery between November 1984 and January 1988 in the authors' department Orthopaedic Department, Hospital Beaujon, Clichy, France.
None reported.
Outcomes are not reported per type of spinal stenosis or type of surgery.  17 patients had degenerative lumbar stenosis without spondylolisthesis and 6 patients had degenerative lumbar stenosis with spondylolisthesis.  2 patients had fusion.  Randomly selected 28 patients from a pool of 76 patients.

Trials Examining Surgical Patients and Patients Receiving Conservative Treatment 

First Author and Year of Publication
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

Patients with Central Lumbar Stenosis

Simotas, Dorey, Hansraj et al., 2000
55
Only patients over 50 years of age were included.  Diagnosis of lumbar spinal stenosis based on radiographic and clinical findings.  All patients had disabling back, buttock, or leg pain with at least 
one level of central lumbar spinal stenosis.
Patients with previous back surgery.
This is a cohort study of originally nonoperated patients.  6 patients dropped out one died during the study, 9 needed surgery, and 40 remained on conservative therapy.

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

37
Radicular pain with or without low back pain, stenosis classified as degenerative or combined, age more than 40 years, and narrowing of the central portion of the spinal canal with the area of the dural sac less than 130 mm2 at one or more intervertebral levels.
Congenital or constitutional stenosis, pure lateral stenosis, previous back surgery, and age less than 40 years.
The patient characteristics are reported for the entire group before dividing into operated and nonoperated patients.  Each of the outcomes is part of the scoring system for the Beaujon Scoring System.

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

76
Patients who from 1974 to 1985 were treated surgically because of spinal stenosis and patients not so treated because the anesthesiologist refused to administer anesthesia because of advance cardiovascular disease 2 patients or the patients refused surgery 18 patients.
The only untreated patient with severe stenosis was not reported in order to obtain comparable patient groups untreated with moderate stenosis, surgery with moderate stenosis, surgery with severe stenosis. Patients who had undergone previous spinal surgery, had impaired circulation in the legs, or had a minimal midsagittal diameter of the dural sac of greater than or equal to 12 mm.
Whether the study was performed prospectively or retrospectively is unclear.  Walking capacity in meters was subjectively assessed at diagnosis and at followup suggesting that the study was prospectively conducted.  None of the untreated patients were lost to followup, but 7 of the surgical patients died, and 5 patients did not participate.  The dropouts from the surgical group were not distinguished as moderate or severe stenosis.

Patients with Central or Lateral Lumbar Stenosis Unspecified

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

100
Participants had sciatic pain in the leg s, with or without pain in the back, together with radiologic signs of stensosis and compression of the clinically afflicted nerve root s
Patients were excluded if they had a bulging or herniated disk, spondylolysis, coxarthosis, gonarthosis, arterial insufficiency in the legs, polyneuropathy, concomitant serious disease, or previous 
surgery on the back
Study randomized patients with moderate symptoms to either conservative or surgical treatment.  Patients with severe symptoms were given surgery and patients with mild symptoms were given 
conservative treatmen

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

134
Functional myelography diagnostic of spinal stenosis between 1978 and 1982 and interviewed by telephone in 1993.  Based on the narrowest sagittal diameter on functional myelography, the diameter must be 10.5 mm or less.
Those with narrow dural sac without indentations were excluded, because they were considered to represent a constitutional form of narrow dural sac.
Of the original 134 patients, 48 died during the 12 year followup period, and 9 could not be traced.

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

148
Diagnosis of lumbar spinal stenosis based on appropriate symptoms and radiographic findings consistent with spinal stenosis, including patients with spina stenosis associated with a herniated lumbar disk.
Exclusion criteria included prior lumbar spine surgery, cauda equina syndrome, developmental spinal deformities, vertebral fractures, spine infection or tumor, inflammatory spondylopathy, pregnancy, or age younger than 18 years.
Practices of orthopedic surgeons and neurosurgeons from Maine were recruited to provide patient information.  No estimate of potential patients who did not enter the study.  71 of 81 surgery patients received laminectomy; the other 10 had open discectomy only 7 or laminectomy and fusion 3.  60% of surgical patients and 68% of nonsurgical patients had comorbid illnesses, but specific incidences were not reported.  Patients with spinal stenosis due to herniated disk were included.

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

119
Four year followup to  QUOTE "(Atlas, Deyo, Keller et al., 1996)" 
 Atlas, Deyo, Keller et al., 1996


 QUOTE "(Swezey, 1996)" 
 Swezey, 1996

47
Sequential patients diagnosed in 1986-1987 who met the clinical criteria of neurogenic claudication secondary to lumbar spinal stenosis and were available for telephone interview or reexamination in 1993.
4 of 51 patients had mild stenosis by CT or MRI and were excluded.
Patient characteristics are only available for the entire patient group and are not listed by treatment.  A surgical group 11 patients and a nonsurgical group 36 patients were examined.  Within the nonsurgical group are patients given pelvic traction.

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

100
All patients diagnosed as having lumbar spinal stenosis who attended the Department of Rehabilitation Medicine at the New York Hospital - Cornell University Medical Center form January 1, 1980 to December 31, 1983.  Inclusion in the study required clinical symptoms at the time of initial evaluation of pain, numbness, and weakness in the lower back and extremities which was typically worse with standing or walking and which was relieved by sitting or lying, and a positive CT scan and/or myelogram.  Surgical patients were a selected group with fewer concomitant medical problems.
Patient were excluded if they had a predominant extrusion or protrusion of a disk as the cause of their symptoms.
Of an original 100 patients only 80 could be contacted for followup information.  No individual patient signs and symptoms were reported.  The anterior-posterior diameter of the lumbar spinal canal was measured and the mean reported according to improvement after  treatment not by treatment groups: Excellent n=12, 10.00 mm; Good n=13, 10.08 mm; Fair n=6, 10.48 mm; Slight n=4, 10.32 mm; Same n=7, 10.00 mm.

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

57
Nonoperative lumbar spinal stenosis patients who had undergone myelography were identified.
Prior back surgery.
The conservatively treated patients were selected as patched pairs to surgical patients.  The surgical patients were part of a larger group of patients undergoing surgery that are reported elsewhere in this database.

Patients with Degenerative Spondylolisthesis

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

43
Patients referred initially to a special back clinic with symptomatic degenerative spondylolisthesis.
None reported
This is a retrospective trial in which the control conservatively treated group has a less severe condition than the surgical group.

 QUOTE "(Rosenberg, 1976)" 
 Rosenberg, 1976

200
Patients with degenerative spondylolisthesis examined between 1956 and 1968.
Patients with less than 5% slipping were excluded.
Retrospective study of nonsurgical and surgical patients with little actual patient information or outcome measurements.  Of 200 patients, 159 were female, mean age 61 years, range 44 to 89.

Trials Describing Only the Natural History of Lumbar Spinal Stenosis Patients

First Author and Year of Publication
Number of Patients in the Trial
Inclusion Criteria
Exclusion Criteria
Comments

Patients with Central Lumbar Stenosis

 QUOTE "(Hamdan and Al-Kaissie, 1994)" 
 Hamdan and Al-Kaissie, 1994

75
50 patients were selected at random method not defined from 1500 cases attending the orthopedic clinic in Basrah University Hospital.  All had back ache and/or sciatica.  25 patients with lumbar canal stenosis were included for comparison and seem to have come from the 50 randomly selected patients.  50 normal patients were selected from patients attending the radiological departments with complaints other than back problems.
Not reported.
Surgical outcome data were not extracted because only 17 of 25 patients received surgery and the patient conditions/characteristics were not defined.  Several different surgical approaches were used.  50 normal patients were used for spinal measurements only and no patient characteristics data are available.  Only range data is provided for the canal ratio measurement and this only for the normal group.

Patients with Lateral Lumbar Stenosis

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

100
First 100 patients from 1986 admitted for decompressive surgery of the lumbar spine and had lateral stenosis.
None reported.
Only the lateral stenosis patients were extracted.  The central stenosis patients were probably part of an update published in 1997  QUOTE "(Jonsson, Annertz, Sjoberg et al., 1997a; Jonsson, Annertz, Sjoberg et al., 1997b)" 
 Jonsson, Annertz, Sjoberg et al., 1997a; Jonsson, Annertz, Sjoberg et al., 1997b

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00+\01\00\009C:\5CProgram Files\5CProCite4\5CDatabase\5CEPC0003_final_0911.pdt\07#233617\00\07\00 
 that also described patient characteristics prior to surgery for central stenosis patients only from 1986 to 1991.

Patients with Degenerative Spondylolisthesis

 QUOTE "(Matsunaga, Sakou, Morizono et al., 1990)" 
 Matsunaga, Sakou, Morizono et al., 1990

40
Patients with degenerative spondylolisthesis and slippage of 5% or more for the past 15 years without surgery or long-term conservative therapy.
None reported
40 patients were followed who did not have surgery or long-term conservative therapy.  3 patients were trauma cases.

 QUOTE "(Sato, Wakamatsu, Yoshizumi et al., 1989)" 
 Sato, Wakamatsu, Yoshizumi et al., 1989

355
Patients with a forward slip of L4 onto L5 of more than 3 mm on lateral radiographs.
Patients with transitional vertebrae were excluded.
Little information is available on the control group of patients who had low-back pain but no spondylolisthesis.

Patients with Lumbar Stenosis and Spondylolisthesis

 QUOTE "(Radu and Menkes, 1998)" 
 Radu and Menkes, 1998

62
Patients admitted to the Cochin Teaching Hospital Rheumatology Unit between July 1995 and June 1996 for lumbar spinal stenosis.
A 12 year old with congenital lumbar spinal stenosis was excluded.
Comorbidity was high.  Duration was given per years, 21% less than 1 year, 21% greater than 5 years.  Of 62 patients only 8 went on to surgery.

 QUOTE "(Amundsen, Weber, Lilleas et al., 1995)" 
 Amundsen, Weber, Lilleas et al., 1995

100
Sciatic pain with or without pain in the back.  Radiologic signs of compression on the clinically afflicted nerve root s.
Excluded if nerve root compression was primarily caused by a bulging or herniated disk, tumor, or infection.  Previous back surgery, Spondylolysis or lytic spondylolisthesis, arterial insufficiency, polyneuropathy, concomitant serious disease.
Pretreatment data only.  Distribution of conditions: 51 lateral and 49 central stenosis; 72 degenerative, 13 developmental, and 15 combined.  12 patients had degenerative spondylolisthesis.  No correlation between degree of stenosis and degree of pain Chi-square P value of 0.6

 QUOTE "(Johnsson, Uden, and Rosen, 1992)" 
 Johnsson, Uden, and Rosen, 1992

32
Patients with spinal stenosis who were observed only i.e.., no surgery during the study period.
Prior spinal surgery; impaired circulation in the legs; canal AP diameter >11 mm
Observational study of a "no treatment" group of spinal stenosis patients; Reported pre- post symptoms for all patients followed and also stratified by anterior-posterior canal diameter, pain level and walking distance by outcomes.
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