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Summary
Background Clinically, there are substantive practice variations in surgical management of degenerative lumbar
spondylolisthesis. We aimed at evaluating whether decompression alone outcomes for patients with degenerative
lumbar spondylolisthesis are comparable to those of decompression with fusion.

Methods In this meta-analysis, the Embase, PubMed, and Cochrane Library databases were searched from inception
to February 16th, 2022. Randomised controlled trials (RCTs) and cohort studies comparing decompression alone
with decompression and fusion for patients with degenerative lumbar spondylolisthesis were included in this study.
There were no language limitations. Odds ratio (OR), mean difference (MD) and 95% confidence interval (CI) were
used to report results in the random-effects model. Main outcomes included Oswestry disability index (ODI), pain,
clinical satisfaction, complication and reoperation rates. The study protocol was published in PROSPERO
(CRD42022310645).

Findings Thirty-three studies (6 RCTs and 27 cohort studies) involving 94 953 participants were included. Differen-
ces in post-operative ODI between decompression alone and decompression with fusion were not significant. A
small difference for back (MD, 0.13; [95% CI, 0.08 to 0.18]; I2:0.00%) and leg pain (MD, 0.30; [95% CI, 0.09 to
0.51]; I2:48.35%) was observed on the 3rd post-operative month. The results did not reveal significant differences in
leg pain and back pain between decompression alone and fusion groups on the 6th, 12th, and 24th post-operative
months. Difference in clinical satisfaction between decompression alone and decompression with fusion were not
significant from RCTs (OR, 0.26; [95% CI, 0.03 to 1.92]; I2:83.27%). Complications (OR, 1.54; [95% CI, 1.16 to 2.05];
I2:48.88%), operation time (MD, 83.39; [95% CI, 55.93 to 110.85]; I2:98.75%), intra-operative blood loss (MD,
264.58; [95% CI, 174.99 to 354.16]; I2:95.61%) and length of hospital stay (MD, 2.85; [95% CI, 1.60 to 4.10];
I2:99.49%) were higher with fusion.

Interpretation Clinical effectiveness of decompression alone was comparable to that of decompression with fusion
for degenerative lumbar spondylolisthesis. Decompression alone is recommended for patients with degenerative
lumbar spondylolisthesis.
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Research in context

Evidence before this study

Clinically, there are substantive practice variations in
surgical management of degenerative lumbar spondy-
lolisthesis. We searched the Cochrane and PROSPERO
databases using terms, including “decompression”,
“fusion”, “spondylolisthesis” to identify previous meta-
analyses on this topic. Previous meta-analyses have
reported conflicting results with regarding decompres-
sion alone or with fusion for degenerative lumbar
spondylolisthesis.

Added value of this study

In this updated meta-analysis, we found that the clinical
effectiveness of decompression alone was comparable
to that of decompression and fusion for degenerative
lumbar spondylolisthesis. Complications rate, operation
time, intra-operative blood loss and length of hospital
stay were higher with fusion.

Implications of all the available evidence

Our findings do not support routine applications of
decompression and fusion for degenerative lumbar
spondylolisthesis. Decompression alone is recom-
mended for patients with degenerative lumbar
spondylolisthesis.
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Introduction
Degenerative lumbar spondylolisthesis, in which one
vertebral body slips forward relative to the vertebral
body below with an intact neural arch, is common in
people aged over 60 years. This condition is associated
with leg and back pain as well as functional limitations.1

It disproportionately affects women, especially black
women, with a male to female ratio of about 1:6.2 Spon-
dylolisthesis commonly occurs at the L4-L5 level, and
rarely exceeds 30% of the vertebral body width.2 Due to
the aging global population, degenerative lumbar spon-
dylolisthesis is an important cause of disability.2 Surgi-
cal therapy is recommended for patients who fail
conservative treatment.3,4

Surgical options include decompression alone or
decompression with fusion.5 In the United States,
fusion rates more than doubled from 2005 to 2014,
with degenerative lumbar spondylolisthesis accounting
for majority of fusion rates.6 Moreover, hospitalization
costs for lumbar internal fixation and fusion were esti-
mated at $13 billion in 2011, higher than any other sur-
gical procedure in the U.S.6 The need for fusion
surgery remains controversial.7,8

Two meta-analyses have reported conflicting out-
comes with regards to decompression alone or with
fusion for degenerative lumbar spondylolisthesis.9,10 In
2020, real-world evidence suggested that decompression
alone is non-inferior to decompression with instru-
mented fusion.11 However, during a 4-year follow-up, a
randomised controlled trial (RCT) showed that reopera-
tion occurred frequently in the decompression alone
group (34%), relative to the fusion group (14%).7 There-
fore, we evaluated whether clinical outcomes from
decompression alone are comparable to decompression
with fusion outcomes in patients with degenerative lum-
bar spondylolisthesis.
Methods
This meta-analysis was performed in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) reporting guidelines.12,13

The study protocol was published in PROSPERO
(CRD42022310645).
Search strategy and selection criteria
The Cochrane and PROSPERO databases were indepen-
dently searched by two reviewers (F.-L. W. and C.-P. Z.)
to avoid missing relevant studies. The Embase,
PubMed, and Cochrane Library databases were searched
from inception to February 16th, 2022. There were no
language limitations in the search. The search strategy
is presented in eTable 1 in the Supplement. After pre-
liminary screening of titles or abstracts, two indepen-
dent reviewers (F.-L. W. and C.-P. Z.) evaluated the
related publications.

Studies were screened based on the PICOS crite-
ria,14 as documented in eTable 2 in the Supplement.
The inclusion criteria were the following: 1) The study
design was RCT or non-RCT comparing decompres-
sion alone (including open decompression and mini-
mally invasive decompression) with decompression
plus fusion; 2) Adult patients over the age of 18 with
degenerative lumbar spondylolisthesis; 3) The study
reported at least one outcome; 4) Each group had at
least 5 patients. The exclusion criteria were as follows:
1) Non-controlled; 2) Patients suffering from trauma,
spinal tumors, or infection or with isthmic spondylolis-
thesis; 3) Surgery was performed using an anterior
approach; 4) Studies that were repeatedly published or
had qualitative outcomes; 5) Quasi-experimental stud-
ies, crossover, and observational studies.

Data extraction and outcomes
Data extraction from included articles was performed by
two independent reviewers (F.-L. W. and C.-P. Z.).
Extracted data included the characteristics of inves-
tigators, study types, surgical methods, participant
characteristics, Grade (s) of degenerative lumbar spon-
dylolisthesis and main outcomes. Primary outcomes
were Oswestry disability index (ODI),15 pain (visual ana-
logue scores (VAS) or numerical rating scale (NRS),16

clinical satisfaction, complication rates and reoperation
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rates. Secondary outcomes were blood loss, operative
time, and hospital stay.
Risk of bias assessment
The Cochrane Collaboration’s tool17 was used by two
reviewers (F.-L. W. and C.-P. Z.) to independently evalu-
ate the included RCTs for potential bias. The detailed
information of the tool for assessing the risk of bias is
provided in eTable 3 in the Supplement. Overall risk of
bias was divided into “high risk”, “low risk”, or “unclear
risk”. Qualities of the included cohort studies were eval-
uated by the Newcastle-Ottawa Quality Assessment
Scale (NOS).18 A high-quality study had a NOS score
>6. Disagreements between the two investigators were
resolved via discussions involving a third investigator
(X.-D. Y.).
Figure 1. Literature search

www.thelancet.com Vol 51 Month , 2022
Data analysis
STATA 16.0 (Stata Corp, College Station, TX, USA) was
used for statistical analyses. Data pooling was done
using a random-effects model. Dichotomous variables
were evaluated by odds ratio (OR) with 95% confidence
interval (CI). Mean difference (MD) with 95% CI was
used to weigh the effect sizes for continuous outcomes.
Effect sizes were assessed by a forest plot. Weights of
the included studies were dependent on the value of the
event in the decompression group, the event in the
decompression with fusion group, and the size of the
entire sample. p≤ 0.05 denoted significant differences.
Statistical heterogeneity among summary data were
evaluated using I2 statistic. If the test showed I2 >
50%, data had a high heterogeneity. For primary out-
comes (ODI, back pain and leg pain) were reported on
on the 3rd, 6th, 12th and 24th post-operative months.
and screening process.
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For studies reporting results at multiple time points, the
data reported at the time points closest to 3rd, 6th, 12th
and 24th post-operative months will be included in the
primary analysis. Reoperation rate was divided into
short-term (<4 years) and long-term (≥4 years). Then
subgroup analysis was conducted to explore heterogene-
ity depending on trial types. If the results are inconsis-
tent, we will interpret them according to the results
derived from RCTs. In addition, sensitivity analysis was
conducted by eliminating low-quality and older studies.
Ethics statement
Ethical approval for this study is not applicable since the
data utilized were collected from previously published
research in the literature. All the included studies in
this study had received ethical approval prior to data col-
lection.
Role of the funding source
The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. All authors had full access to all
the data in the study, and accept responsibility to submit
for publication.
Results

Literature search results
Our literature search, curation, and analysis, did not
reveal any duplicate meta-analysis themes in Cochrane
and PROSPERO. The literature search process is sum-
marized in Figure 1. Through database searches and
manual searches of reference lists for relevant literature
reviews, 3014 study records were identified. After
removing duplicates and screening the titles and
abstracts for the remaining articles, 81 full-text articles
were evaluated. Ultimately, 33 studies (6 RCTs7,8,19−22

and 27 cohort studies11,23−48) involving 94 953 partici-
pants were included in this study.
Study characteristics
The characteristics of the included studies are shown in
eTable 4 in the Supplement. The studies had been per-
formed in North America, Europe, and Asia with publica-
tions being performed between 1991 and 2022. Based on
our defined outcomes, 13 studies reported on ODI
outcomes7,8,11,20,24,26,27,31,36,38,42,43,47; 14 reported on back
pain outcomes8,11,20,24,26,27,31,36-38,40,42-44; 14 reported on
leg pain outcomes8,11,19,20,24,26,27,31,36,38,40,42-44; 12
reported on clinical satisfaction outcomes8,21,22,24,26,36,
41,43-46,48; 18 reported on complication outcomes7,11,19−21,
23,24,28,29,31,34-36,43,44,46-48; 22 reported on reoperation
outcomes7,8,19-21,23,25-31,33-35,39,41,43,45-47; 11 reported on
operation time outcomes7,8,11,19,20,23,24,26,27,31,32;
9 reported on intra-operative blood loss outcomes7,8,19,20,24,
26,27,31,32; while 12 reported on length of hospital stay
outcomes.7,8,11,19,23,24,26,27,29,31,32 A summary of the risk of
bias assessment of the RCTs is displayed in eFigure 1
and 2 in the Supplement. The risks of bias of the
included cohort studies are displayed in eTable 5 in the
Supplement.
Primary outcomes

ODI. Pooled analysis of 12 studies did not reveal signifi-
cant differences in ODI between decompression alone
and fusion groups on the 3rd, 6th, 12th, and 24th post-
operative months (Figure 2). Decompression alone was
not inferior to decompression with fusion in improving
patient dysfunction. For studies reporting on ODI on
the 3rd and 24th post-operative months, heterogeneity
was more than 50% (Figure 2). A funnel plot (eFigure 3
in the Supplement) showed deviations in publications.
Subgroup analysis revealed that the trial types did not
have any effects on ODI on the 3rd, 12th and 24th post-
operative months (eFigure 4, eFigure 5 and eFigure 6
in the Supplement). Since the data bias of Chan
2019a26 and Chan 2019b27 is large, we added sensitivity
analysis by eliminating these two trials. These studies
showed that fusion surgery was associated with superior
ODI. The result was consistent with primary results
(eFigure 7 in the Supplement). But the heterogeneity is
much reduced.
Back pain
On the 3rd post-operative month, pooled analysis of 14
studies showed significantly higher back pain in the
decompression group, relative to the fusion group
(MD, 0.13; [95% CI, 0.08 to 0.18]; Figure 3). However,
fusion had no meaningful impact on back pain on the
6th, 12th and 24th post-operative months (Figure 3).
For studies reporting back pain on the 12th and 24th
post-operative months, there was more than 50% het-
erogeneity (Figure 3). A funnel plot (eFigure 8 in the
Supplement) showed deviations in publications. Sub-
group analysis revealed that on the 3rd post-operative
month, trial types had effects on back pain (eFigure 9
in the Supplement). But subgroup analysis revealed
that on the 24th post-operative month, trial types had
no effects on back pain (eFigure 10 in the Supple-
ment). Subgroup analyses were not performed because
the 12-month data were all from observational cohort
studies. Since the data bias of Chan 2019a26 and Chan
2019b27 is large, we added sensitivity analysis by elimi-
nating these two trials. The study26 showed that fusion
surgery was associated with superior back pain. The
sensitivity analysis was consistent with primary results
(eFigure 11 in the Supplement). But the heterogeneity
is much reduced.
www.thelancet.com Vol 51 Month , 2022



Figure 2. Forest plot for comparisons of ODI between decompression and decompression with fusion groups. SD: standard devia-
tion; CI: confidence interval; ODI: Oswestry Disability Index; B<L: Back pain<Leg pain; B>L: Back pain>Leg pain.
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Figure 3. Forest plot for comparisons of back pain between decompression and decompression with fusion groups. SD: standard
deviation; CI: confidence interval. EF+: Effusion; EF-: No effusion; B<L: Back pain<Leg pain; B>L: Back pain>Leg pain.
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Leg pain
On the 3rd post-operative month, pooled analysis of 14
studies showed significantly higher leg pain in the
decompression group, relative to the fusion group (MD,
0.30; [95% CI, 0.09 to 0.51]; Figure 4). However, on the
6th, 12th and 24th post-operative months, fusion had no
meaningful impact on back pain (Figure 4). Studies
reporting on leg pain on the 12th and 24th post-operative
months had more than 50% heterogeneity (Figure 4). A
funnel plot (eFigure 12 in the Supplement) showed devia-
tions in publications. Subgroup analyses revealed that on
the 3rd and 12th post-operative months, trial types did not
have effects on leg pain (eFigure 13 and eFigure 14 in the
Supplement). On the 24th post-operative month (eFigure
15 in the Supplement), pooled analysis of 3 RCTs showed
that fusion had meaningful impact on leg pain (MD,
�0.27; [95% CI,�0.32 to�0.21]). Due to the bias of Chan
2019a26 and Chan 2019b,27 we added sensitivity analysis
by eliminating these two trials. The result was consistent
with primary results (eFigure 16 in the Supplement).
Clinical satisfaction
Pooled analysis of 12 studies showed that decompres-
sion alone was associated with a low clinical satisfaction
rate (OR, 0.57; [95% CI, 0.35 to 0.93]; Figure 5A). More
than 50% heterogeneity was found in studies reporting
on clinical satisfaction (Figure 5A). More than two types
of scoring systems were used to assess clinical satisfac-
tion (eTable 4). A funnel plot (eFigure 17 in the Supple-
ment) showed deviations in publications. Subgroup
analysis revealed that difference in clinical satisfaction
between decompression alone and decompression with
fusion was not significant from RCTs (OR, 0.26; [95%
CI, 0.03 to 1.92]) (Figure 5A). Sensitivity analysis by
eliminating low-quality and older studies21,48 showed
that fusion had no meaningful effects on clinical satis-
faction which was consistent with the result derived
from RCTs (eFigure 18 in the Supplement).
Complications
Pooled analysis of 18 studies showed that decompres-
sion alone was associated with low complication rates
(OR, 0.65; [95% CI, 0.49 to 0.86]; Figure 5B). There
was a less than 50% heterogeneity for studies reporting
on complication rates (Figure 5B). A funnel plot (eFig-
ure 19 in the Supplement) showed deviations in publi-
cations. Subgroup analysis revealed that trial types had
no effects on complication rates (eFigure 20 in the Sup-
plement). Sensitivity analysis by eliminating low-quality
and older studies21,48 was consistent with primary
results (eFigure 21 in the Supplement).
Reoperation
Pooled analysis of 22 studies revealed that fusion had no
meaningful effects on reoperation rates (Figure 6).
www.thelancet.com Vol 51 Month , 2022
Short-term (<4 years) reoperation rates in the decom-
pression group and fusion group were 4.78% and
3.43%, respectively. Long-term (≥4 years) reoperation
rates were markedly increased in both groups (decom-
pression group, 16.0%; fusion group, 17.43%) without
significant differences. Less than 50% heterogeneity
was found in studies reporting on reoperation
(Figure 6). A funnel plot (eFigure 22 in the Supple-
ment) showed deviations in publications. Subgroup
analysis revealed that trial types had no effects on reop-
eration (eFigure 23 and eFigure 24 in the Supplement).
Sensitivity analysis by eliminating low-quality and older
studies21 was consistent with primary results (eFigure
25 in the Supplement).
Secondary outcomes
Operation time. Pooled analysis of 11 studies showed
that decompression alone was associated with less oper-
ation time (MD, �83.39; [95% CI, �110.85 to �55.93];
eFigure 26 in the Supplement). More than 50% hetero-
geneity was found in studies reporting on operation
time (eFigure 26 in the Supplement). Subgroup analy-
sis revealed that trial types did not have effects on opera-
tion time (eFigure 27 in the Supplement).
Intra-operative blood loss
Pooled analysis of 9 studies showed that decompression
alone was associated with less intra-operative blood loss
(MD, �264.58; [95% CI, �354.16 to �174.99]; eFigure
28 in the Supplement). Studies reporting on intra-oper-
ative blood loss had more than 50% heterogeneity (eFig-
ure 28 in the Supplement). Subgroup analysis revealed
that trial types had no effects on intra-operative blood
loss (eFigure 29 in the Supplement).
Length of hospital stay
Pooled analysis of 12 studies showed that decompres-
sion alone was associated with a shorter length of hospi-
tal stay (MD, �2.85; [95% CI, �4.10 to �1.60]; eFigure
30 in the Supplement). More than 50% heterogeneity
was found in studies reporting on length of hospital
stay (eFigure 30 in the Supplement). Subgroup analysis
revealed that trial types had no effects on length of hos-
pital stay (eFigure 31 in the Supplement).
Discussion
Lumbar interbody fusion has attracted the attention of
many spine surgeons to treat a range of spinal disorders
since it was first described by Briggs and Milligan in
1944.49 Evidence for the use of fusion in degenerative
lumbar spondylolisthesis is insufficient. A small differ-
ence for back and leg pain was observed on the 3rd post-
7



Figure 4. Forest plot for comparisons of leg pain between decompression and decompression with fusion groups. SD: standard
deviation; CI: confidence interval. EF+: Effusion; EF-: No effusion; B<L: Back pain<Leg pain; B>L: Back pain>Leg pain.
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operative month. And these effects disappeared after 3
months. Fusion was associated with longer operative
time, more intra-operative blood loss, longer hospital
stay and more complications. Therefore, our findings
do not support routine use of decompression with
fusion in patients with degenerative lumbar spondylo-
listhesis.

Hospital costs for elective lumbar degenerative
fusion exceeded $10 billion in 2015, the highest total
cost of any surgical procedure in the United States.50

Lumbar fusion surgery remains controversial for many
indications.6 Previous RCT by Ghogawala et al in 20167

and clinical guidelines3,51 supported that spinal fusion
may lead to better clinical outcomes than
Figure 5. (A). Forest plot for comparisons of clinical satisfaction betw
Forest plot for comparisons of complication rates between decomp
interval.

www.thelancet.com Vol 51 Month , 2022
decompression alone for degenerative lumbar spondylo-
listhesis. Two previous well-designed RCTs8,20 and a
systematic review52 have challenged the widespread use
of fusion in the surgical treatment of degenerative lum-
bar spondylolisthesis. Whether fusion is needed is still a
matter of debate. Many surgeons may consider slippage
and dynamic instability at the level of spondylolisthesis
to be better treated with fusion.3 Instability, or the
degree of spondylolisthesis in patients with degenera-
tive lumbar spondylolisthesis may be aggravated by
decompression alone.8,51,53 We incorporated recent
RCTs19,20 and real-world data11 in this study and found
significant differences in clinical satisfaction rates
between the two groups (OR, 0.57; [95% CI, 0.35 to
een decompression and decompression with fusion groups; (B).
ression and decompression with fusion groups. CI: confidence

9



Figure 5 Continued.
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0.93]). However, findings from RCTs were inconsistent
with that from cohort studies on clinical satisfaction. In
our opinion, for patient-reported outcome measures
such as clinical satisfaction, when the results are incon-
sistent, the results should be derived from RCTs. There-
fore, the results tended to be that fusion had no effect
on clinical satisfaction (derived from RCTs). And we
conducted sensitivity analysis by eliminating low-quality
and older studies21,48 which was consistent with the
results derived from RCTs. This result was consistent
with one meta-analysis9 and previous RCT8 that, rela-
tive to surgical decompression alone, decompression
with fusion have no better clinical outcomes. However,
another study suggested that fusion improves clinical
satisfaction and reduces post-operative leg pain.10 The
reason for this difference may be that they did not dis-
tinguish between comparative cohort studies and RCTs.
In addition, more than two types of scoring systems
were used to assess clinical satisfaction, so this conclu-
sion should be cautiously interpreted. Although the
fusion group exhibited better pain reduction in the short
term, the difference was small and unlikely to be clini-
cally meaningful. The results were consistent with latest
RCTs.19,20

Complication rates are an important indicator to
assess the safety of surgery. Previous meta-analyses con-
cluded that decompression with fusion have similar
complication rates.9,10 However, current study con-
cluded that the decompression alone group had a lower
complication rates, relative to the fusion group. Addi-
tionally, subgroup analysis showed that trial types had
no effects on the results. Observational data from real-
world practice11,28 and a recent RCT20 reported compa-
rable conclusions, with higher complication rate in
decompression with fusion group. Another reason that
supports the surgeon’s choice of fusion is that
www.thelancet.com Vol 51 Month , 2022



Figure 6. Forest plot for comparisons of reoperation rates between decompression and decompression with fusion groups. CI: con-
fidence interval; Short-term: <4 years; Long-term: ≥4 years.
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decompression alone will lead to instability, which in
turn will result in a higher reoperation rate.51,53 Current
results showed that at either short-term (4.78% decom-
pression vs. 3.43% fusion) or long-term (16.00% vs.
17.43%) follow-up, there were no differences in reopera-
tion rates between the two groups. However, Ghogawala
et al.7 found that reoperation rate in the fusion group
(14%) was significantly lower than that in the decom-
pression alone group (34% in short-term follow-up (4
years). But the reoperation rate of fusion group started
to increase significantly at 36 months after operation.7

Recent RCT results showed that in short-term follow-up
(2 years), reoperation frequently occurred in the decom-
pression alone group (12.5%), than in the fusion group
(9.1%).20 But the difference in the study by Austevoll20

was small without statistical significance. Our results
are consistent with those of many previous
studies.9,10,23,25,42 With regards to the included studies,
the common reasons for reoperation in decompression
alone group were same-segment disease (including disc
herniation and recurrent stenosis), while the main rea-
sons for reoperation in the fusion group were implant-
related problems and adjacent-segment stenosis and
instability.7,39 Long-term follow-up results showed that
although spinal fusion accelerated the degeneration of
adjacent segments, it had no effects on clinical out-
comes.54 Although there was no difference at long-term
follow up, reoperation rates still need to be assessed at
longer follow-up for future studies. In addition, fusion
was associated with longer operative time, more intra-
operative blood loss, and longer hospital stay which
were consistent with previous studies.7,8,20 Given the
higher costs of adding fusion, decompression alone is
more cost-effective than fusion.37,45

This study had some strengths. First, this meta-anal-
ysis was performed by a professional team including a
Cochrane member. Second, analyses were refined on a
Patient, Intervention, Control, Outcomes, and Study
design (PICOS principle). Third, our study incorporated
RCTs and real-world data. However, there were some
inevitable limitations in our study. First, not all of the
included studies were RCTs. Real-world evidence was a
useful addition. But the beliefs among surgeons may
influence patient expectation and interpretation of
results, so the real-world evidence may be more biased.
In order to explore the bias, we conducted subgroup
analyses based on study designs. Moreover, expertise of
surgeons, surgical methods and inclusion/exclusion cri-
teria in the studies included may be a potential source
of heterogeneity. Then, instrumented and non-instru-
mented fusions were included in the fusion group.
Instrumented fusions might be with higher complica-
tion rates than non-instrumented fusions which are
often used to stabilize instability.11 In addition, the stud-
ies often use different definitions, different tools and
different follow-up to measure outcomes like pain, com-
plications that creates heterogeneity and biases. There
is an urgent need to formulate a standard evaluation
plan to measure outcomes.

This meta-analysis provides insights into evidence-
based medicine currently approved by the Cochrane
Collaboration.55 Our findings do not support routine
applications of decompression with fusion for degenera-
tive lumbar spondylolisthesis.
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