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Surgical versus non-surgical treatment 

of degenerative lumbar spondylolisthesis: 
systematic review of randomized control trials.
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Background: The best management for degenerative spondylolisthesis patients is still controversial. Low-
grade spondylolisthesis without neurologic deficits used to be treated non-surgically as a first-line. Many 
studies stated that in patients with degenerative spondylolisthesis with or without spinal stenosis, surgery 
had superior outcomes. The aim of this systematic review was to describe the effectiveness of surgery 
versus conservative treatment for lumbar degenerative spondylolisthesis.

Methods: A comprehensive literature search was performed for relevant studies in Medline, EMBASE, 
CINAHL, Scopus, Centre for Review and Dissemination databases and Cochrane databases were searched. 
The search included English studies, and all conservative and surgical interventions were included.

Results: Two studies met the inclusion criteria. The number of patients was 650 (355 treated with surgical 
intervention and 295 treated conservatively). Surgery was found to be more effective than conservative care 
in the two studies.

Conclusion: Patients with lumbar degenerative spondylolisthesis treated with surgery had significantly 
better results in pain and function compared with patients treated with nonoperative treatment. 

The study is retrospectively registered.
Level of evidence: II

Keywords: spondylolisthesis, degenerative, surgical treatment, conservative treatment, systematic 
review.

Abstract

Introduction
The degenerative spondylolisthesis is displace-

ment of one vertebra over the other, associated 
with degenerative changes (1-3). The pathological 
process is started with disc degeneration, with nar-

rowing of the disc space and settling of the motion 
segment leading to “micro instability” and verte-
bral slippage (4,5). This is followed by degenerative 
changes, as osteophyte formation, ligamentous hy-
pertrophy, and facet arthrosis (6).
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The optimal management for patients with de-
generative spondylolisthesis is controversial. Pa-
tients with low-grade spondylolisthesis without 
neurologic deficits could be treated non-surgically 
primarily (7). This includes restriction of activities, 
bracing, anti-inflammatory medications, epidural 
steroid injections, and physical exercises that may 
help to reduce pain and strengthen spinal muscu-
lature to restore range of motion and stabilize the 
spine (8-10). For diagnosis and treatment of lum-
bar degenerative lumbar spondylolisthesis, North 
American Spine Society (NASS) guidelines in 2014 
were inconclusive about the role of nonoperative 
medical/interventional therapies. Most of the stud-
ies denoted that the main indication for surgical 
treatment of degenerative lumbar spondylolisthe-
sis is symptomatic spinal stenosis associated with 
low-grade spondylolisthesis in patients who have 
been refractory to conservative treatment (11). Also, 
many studies mentioned that in patients with de-
generative spondylolisthesis with or without spinal 
stenosis, surgery had superior outcomes (12). 

Management of degenerative spondylolisthesis 
are difficult when applying evidence-based guide-
lines, because of the few reports of high quality that 
compare conservative and operative management 
within the study population. Even in an expert 
panel survey including more than 30 questions con-
cerned with the management of degenerative lum-
bar spondylolisthesis, no questions had consistent 
Level I evidence to support any recommendation, 
and half of the questions had insufficient evidence 
(13,14).

Clear evidence about the best treatment for pa-
tients with degenerative spondylolisthesis are not 
available in the literature. This systematic review 
summarizes the current literature on the nonsur-
gical and surgical management of lumbar degen-
erative spondylolisthesis aimed to determine the 
effectiveness of treatment for lumbar degenerative 
spondylolisthesis.

Method
Inclusion Criteria and Study Selection
The published studies were systematically re-

viewed according to the following criteria: pro-

spective randomized control studies in patients 
older than 18 years with degenerative lumbar spon-
dylolisthesis of at least 3 months duration with 
prospectively collected SF-36 and ODI scores and 
minimum follow-up period of 24-months for sur-
gically and non-surgically treated patients. Editori-
als, comments, case reports, and conference papers 
were excluded. 

Electronic Literature Database
Systematic search was conducted in MEDLINE, 

EMBASE, CINAHL, Scopus, Centre for Review 
and Dissemination databases and the Cochrane 
Collaboration Library for literature published from 
January 1965 through December 2021. only studies 
published in English language were considered. 
The following search terms were used to find rel-
evant literature specific to the topic: “degenerative 
lumbar spondylolisthesis” OR “lumbar degenera-
tive spondylolisthesis”), (nonoperative OR nonop-
erative management OR operative versus nonop-
erative OR conservative treatment OR observation 
OR observational treatment) AND (operation OR 
surgical treatment OR surgery OR fusion OR re-
duction OR fixation OR in situ fusion OR operative 
procedures) AND (Spondylolisthesis).These results 
were filtered to include only clinical trials, prospec-
tive analyses, and studies in English and with hu-
man subjects, yielding 2532 results. Manuscripts 
involving basic research, case reports, editorials, 
and nonstructured reviews were excluded. Titles 
and abstracts were reviewed to identify studies that 
held (1) comparative data and (2) a population of 
patients with degenerative lumbar spondylolisthe-
sis. A total of 43 studies were found relevant by ti-
tle and abstract alone. After full text reviews and 
searching the reference sections of these studies, 
only 2 randomized control studies were included in 
the present review (Figure 1).

Quality Assessment
The Newcastle–Ottawa quality assessment scale 

(NOS scale) was used to assess the quality of the 
included studies (15). The scale assigns a maximum 
of 8 points for case-control studies and 9 points for 
cohort studies. Validity scores of NOS- Scale were 
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evaluated as follows: 8 to 9, high quality; 6 to 7, me-
dium quality; 5, low quality.

Data Collection
Data extraction was done. Details describing each 

study and results on effectiveness in promoting the 

outcomes of interest extracted from papers includ-
ed in the review using the standardized data extrac-
tion tool from the Joanna Briggs Institute-MAStARI. 
In addition to extraction of the results for outcomes 
relevant to the review question and specific objec-
tives, the information extracted included details 
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about populations, and the interventions method, 
of the included studies. 

Results
Search Results
Initially, 2532 articles were found during search 

strategy. Forty-three articles remained for screening 
based on the inclusion criteria after reviewing the 
titles and abstracts. Of these 43 articles, 25 full text 
articles were selected for further evaluation. Twen-
ty-one manuscripts were excluded after reviewing 
full-texts. Finally, 4 eligible articles were identified.

Four publication (two studies) only fulfill the 
inclusion criteria (17-20). The number of patients 
was 650 (295 treated conservatively and 355 treat-
ed with surgical intervention). One study was cross 
sectional study while the other was divided into 
randomized control trial and observational cohort 
study. Both studies scored as being of high quality, 
although the sample size of one of them was small 
(17). 

The mean age of patients included in the studies 
ranged between 56 and 66 years. Imaging had doc-
umented lumbar degenerative spondylolisthesis in 
all the participants. The percentage of females was 
larger than males in the two studies (66% to 78%). 

The follow up period ranged from 3 to 8 years.  

The non-surgical management
In the first study (17), only 20 (46.5%) patients 

were treated conservatively. Sixty percent of the 
patients were grade 1 spondylolisthesis while 
40% were grade 2 according to Meyerding’s clas-
sification (21). L4-5 level was involved in 40% of 
the patients while L5-S1 level was involved in 
60%. Two patients (10%) had good outcomes, 10 
patients (50%) had regular outcome and eight pa-
tients (40%) had a poor outcome (according to Fis-
chgrund’s criteria (22). The average VAS score was 
8 for the back and 6 for the leg. Results on SF-36 
function score showed a mean of 35 (Standard De-
viation: 24). On the ODI scale (the Oswestry Dis-
ability Index), the mean was 46 (Standard Devia-
tion: 21). No complications occurred. Progression 
of the slippage from grade 1 to grade 2 occurred in 
two patients (10%).

In the second study (18-20), 192 patients (32%) 
were assigned to nonoperative treatment. L3-4 level 
was involved in 8% and L4-5 was involved in 92%. 
Back pain bothersomeness (22) was 4.1 while Leg 
pain bothersomeness (22) was 4-3. SF-36 was 36.9. 
ODI was 36.5 (18.8%). Of those patients assigned 
to nonoperative care, 54% underwent surgery by 2 
years and 46% underwent surgery between 4 and 
8 years.

Surgical management
In the first study (17), 23 patients were included 

(53,5%). Forty eight percent of the patients were 
grade 1 spondylolisthesis while 52% were grade 
2. The affected levels were as follow: L3-L4:(5%), 
L4-L5:(43%), L5-S1:(43%), and L4-S1:(9%). Accord-
ing to Fischgrund criteria, nine patients (39%) had 
excellent outcomes, 10 patients (44%) good out-
come, four patients (17%) regular outcome and no 
patients (0%) had a poor outcome. The VAS score 
was 4 for the back and 3 for the leg. SF-36 function 
score showed 77 (Standard Deviation: 16). ODI was 
17 (Standard Deviation: 14). Two cases of infection 
were detected successfully treated with antibiotics. 
Progression of the slippage from grade 1 to grade 2 
occurred in two patients (9%).

In the second study (18-20), 409 patients were 
included (68%). L3-4 level was involved in 10% of 
cases while L4-5 level was involved in 90%. Back 
pain bothersomeness was 4.4 while Leg pain both-
ersomeness was 4.6. SF-36 was 31.6 and ODI was 
43.9 (Table 1). 

Discussion
Degenerative lumbar spondylolisthesis is an an-

terior displacement of one vertebra over the subja-
cent vertebra, associated with degenerative chang-
es. Progression of slip correlates with the activities 
that require repetitive forward movements of the 
spine. Progression of clinical symptoms does not 
correlate with progression of the slip.

Evidence-based decision-making is needed for 
management of the medical conditions and espe-
cially required for conditions that required surgical 
interference. Recommendations can be strong when 
high level evidence is available. A few studies com-
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pared surgical and conservative treatment of lum-
bar degenerative spondylolisthesis patient (24,25). 
The debate about surgical versus nonoperative in-
terventions for the treatment of degenerative spon-
dylolisthesis always present.

Although many studies have been published on 
the results of various treatment methods for lumbar 
degenerative diseases, clear conclusions are difficult 
to draw because of differences in patient inclusion 
criteria, fusion technique, nonoperative treatment 
regimen, and clinical outcome measures used to 
determine success. The few randomized controlled 
trials directly comparing surgical and nonsurgical 
treatments have been criticized for the variations in 
treatment regimens used within the studies and the 
number of crossovers (26-30). 

Surgery is usually recommended for treatment of 
patients with symptomatic low-grade degenerative 
spondylolisthesis with spinal stenosis whose symp-
toms have been not improved to a trial of non-sur-
gical treatment (31-36).

In the treatment of degenerative spine disorders, 
the Medical Outcomes Study Short Form SF-36 (SF-
36) and the Oswestry Disability Index (ODI) are 
widely used to measure treatment outcomes. The 
SF-36 measures the health-related quality of life, 
allowing comparison across disease and treatment 
groups. The ODI is an outcome measure specific to 
lumbar degenerative disorders.

The results of this analysis of collected SF-36 and 
ODI data revealed the problems in designing trials 
to determine the efficacy of treatments for sympto-
matic lumbar degenerative conditions. Many stud-
ies did not report important characteristics of their 
patients’s samples, which make a difficulty to com-
pare the results of those studies with other studies. 
Some studies did not mention the diagnostic indica-
tion for treatment, other studies collected ODI data 

but did not report them and some studies had very 
short follow up of less than 12 months.

Two studies included in this systematic review. 
The first study (17) showed the results of the 
cross-sectional study that showed better scores for 
back VAS, leg VAS, SF-36 function score and ODI 
scales were attained by the surgical treatment group 
with significant statistical difference. In the surgical 
group, 83% of patients rated their general health 
post treatment as excellent or good compared with 
10% of patients in the nonoperative group. How-
ever, the surgical procedure was associated with a 
higher number of complications. The second study 
(18-20) was multicenter study compared patients 
with degenerative spondylolisthesis associated 
with vertebral canal stenosis treated nonoperatively 
or surgically. 

A large number of articles are available in the lit-
erature comparing nonoperative and surgical man-
agement of patients with lumbar stenosis, but these 
studies included patients with a broad diagnosis 
of degenerative lumbar spondylosis, lumbar disc 
herniation, spondylolisthesis and vertebral stenosis 
(37).

Overall, the outcomes of nonoperative and opera-
tive management of patients with spondylolisthesis 
depend on patient selection and effective surgical 
management. Operative treatment provides signif-
icant benefits for patient outcomes and improved 
quality of life. However, the heterogeneity of select-
ed patients for surgical intervention remains a limi-
tation of published studies. 

Conclusion
Patients with lumbar degenerative spondylolis-

thesis treated with surgery had significantly better 
results in pain and function compared with patients 
treated with nonoperative treatment. A
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Table 1- Results of the two included studies.

Author Type of study Surg/Non VAS (Back)  VAS (Leg) SF-36 ODI

Corredor (2015)

Wenstein (2007)

[2 ys follow up]

Weinstein (2009)  
[4ys follow up]

Abdu (2018)

[Weinstein 8 ys

follow up]

Cross-sectional 23/20

Prosp. Random. 159/145

Observant. Coh. 173/130

4/8 3/6 77/35

33/ 25 

17/46  

42/22
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