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ABSTRACT
Background: We aimed to synthesize the latest evidence on the efficacy and safety of decompression alone compared to 

decompression with fusion in patients with lumbar spondylolisthesis. We also aimed to evaluate factors affecting the efficacy and 
complications.

Methods: A systematic literature search was conducted using PubMed, Scopus, Europe PMC, Cochrane Central Database, and  
ClinicalTrials. gov. The main outcome was improvement in Oswestry Disability Index (ODI). The secondary outcome was back pain and 
leg pain improvement, complications, reoperation rate, duration of surgery, length of hospital stay, and blood loss.

Results: There were 3993 patients from 13 studies. Decompression with fusion was associated with greater reduction in ODI 
(mean difference 4.04 [95% CI 0.95, 7.13], P = 0.01) compared to decompression alone. Greater reduction in back (standardized mean 
difference [SMD] 0.27 [95% CI 0.00, 0.53], P = 0.05) and leg pain (SMD 0.13 [95% CI 0.06, 0.21], P < 0.001) was observed in the 
decompression with fusion group. Complications were similar in the 2 groups (OR 0.60 [95% CI 0.34, 1.04], P = 0.07). The reoperation 
rate was similar in both groups (P = 0.54). Decompression alone resulted in shorter duration of surgery (mean difference −85.18 minutes 
[95% CI −122.79, −47.57], P < 0.001), less blood loss (mean difference −262.65 mL [95% CI −313.45, −211.85], P < 0.001), and shorter 
hospital stay (mean difference −2.64 days [95% CI −3.58, −1.70], P < 0.001). Empirical Bayes random- effects meta- regression showed 
that the rate of complication was influenced by age (coefficient 0.172, P = 0.004).

Conclusion: Decompression with fusion had greater efficacy than decompression alone but was associated with more blood 
loss, lengthier surgery, and hospitalization. In terms of complications, decompression alone may be beneficial in younger patients. 
(PROSPERO CRD42020211904)

Level of Evidence: 2A.

Lumbar Spine

Keywords: decompression, spinal fusion, spondylolisthesis, lumbar vertebra

INTRODUCTION

Lumbar spondylolisthesis is a degenerative condition 
in which one vertebra slips forward relative to the verte-
bra below, resulting in a spondylotic and narrowed spinal 
segment. This pathology typically causes low back pain, 
radiating to the buttocks and lower extremities, and neuro-
genic claudication due to concomitant lumbar spinal steno-
sis.1,2 As lumbar spinal stenosis symptoms stem from the 
dural sac or nerve root compression, the need for decom-
pressing the neural structures becomes apparent.3 Conser-
vative treatment is initially offered to symptomatic patients, 
but if the nonsurgical approach is no longer successful, sur-
gical management in the form of decompression alone or 
decompression in combination with a spinal fusion is con-
sidered.4

To date, the selection of a surgical technique for 
lumbar spondylolisthesis remains debatable. Many studies 

comparing the outcomes of 2 different surgical procedures 
have often had conflicting results. In this systematic review 
and meta- analysis, we aimed to synthesize the latest evi-
dence on the efficacy and safety of decompression alone 
compared to decompression with fusion in patients with 
lumbar spondylolisthesis. We also aimed to evaluate factors 
affecting the efficacy and complications.

METHODS

This study follows the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses (PRISMA) 
reporting guideline. The protocol was registered in PROS-
PERO database (CRD42020211904; https://www.crd. 
york.ac.uk/prospero/display_record.php?RecordID= 
211904).
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Eligibility Criteria

We included research articles including randomized 
controlled trials (RCTs) and observational studies (pro-
spective or retrospective cohorts) that investigate the 
outcome of interest between patients with degenerative 
lumbar spondylolisthesis that underwent decompres-
sion alone or decompression with fusion with at least 
12 months follow- up. Only published studies have been 
included in this study. We excluded abstract- only publi-
cations, letters, preprints, review articles, editorial/com-
mentaries, case reports/case series/studies <20 patients, 
animal/cadaveric studies, nonEnglish language articles, 
and studies that did not report key exposures or out-
comes of interest.

Search Strategy and Study Selection

A systematic literature search was conducted using 
PubMed, Scopus, Europe PMC, Cochrane Central 
Database, and  Clinicaltrials. gov with keywords 
((decompression alone) OR (decompression only) OR 
(decompression)) AND ((decompression plus fusion) 
OR (fusion)) AND (spondylolisthesis)) for records 
published from inception up until September 29, 2020. 
Duplicates were removed, and the titles and abstracts of 
the remaining articles were independently assessed by 2 
authors using the inclusion and exclusion criteria.

Data Extraction

Two authors performed data extraction inde-
pendently using standardized extraction forms that 
included author, year, study design, age, gender, body 
mass index, baseline Oswestry Disability Index (ODI), 
length of follow- up, and the outcome of interest.

The main outcome of interest was the improvement 
in ODI postoperatively, reported as the mean change 
from baseline or ODI at the last follow- up. If a study 
reported both, mean change from baseline was pre-
ferred for analysis. Minimal clinically important dif-
ference (MCID) in the ODI improvement was ODI 
improvement above the cut- off point that the respective 
studies used.

The secondary outcome of interest includes improve-
ment in back pain and leg pain, measured as improve-
ment in either Numerical Rating Scale (NRS) or visual 
analog scale (VAS) postoperatively. Complications and 
reoperation rate were reported in the number of events 
per total sample. Duration of surgery was the length 
of the procedure which was reported in minutes. The 
length of hospital stay was the number of hospitaliza-
tion days before the patient was discharged. Blood loss 

was the volume of intraoperatively blood loss in milli-
liters.

The between- group differences in ODI, length 
of hospital stay, duration of surgery, and blood loss 
were reported in mean differences. Back pain and leg 
pain were reported as standardized mean differences 
(SMDs), because they include 2 different scale, NRS 
and VAS. MCID, complications, and reoperation rate 
were reported in odds atios (ORs).

Risk of Bias Assessment

Risk of bias assessment was performed by 2 inde-
pendent authors. Cochrane risk of bias assessment tools 
was used to evaluate RCTs and the Newcastle- Ottawa 
Scale (NOS) was used to assess observational studies.

Statistical Analysis

Review Manager 5.3 (Cochrane Collaboration) and 
Stata 16 (StataCorp LLC, Texas, USA) were used to 
perform meta- analysis in this study. We used the inverse 
variance method to pool continuous variables and 
obtain mean differences/SMD along with its standard 
deviations (SDs). To obtain OR along with its 95% con-
fidence intervals (CIs), we used the Maentel- Haenszel 
formula. Random- effects model was used to pool the 
effect estimates regardless of heterogeneity. P values in 
this study were two- tailed, and a value of ≤0.05 was 
considered statistically significant. Chi- squared and 
Cochrane Q test were used to assess heterogeneity, I 
squared (I2) value of >50% and/or a P value of <0.10 
was statistically significant for substantial heteroge-
neity. We performed regression- based Egger’s test to 
evaluate the presence of small- study effects for the out-
comes. The risk of publication bias was assessed using 
inverted- funnel plot. Empirical Bayes random- effects 
meta- regression analysis was performed using age, 
female sex, and ODI as covariates. Subgroup analyses 
were performed for RCTs, grade I spondylolisthesis, 
and single- vertebral level surgery.

RESULTS

Study Selection and Baseline Characteristics

The PRISMA flowchart is presented in Figure 1. We 
included 13 studies comprising 3993 patients in the 
qualitative and quantitative syntheses.1–15 Three studies 
were RCTs, and 10 studies were cohorts. The baseline 
characteristics of the studies can be seen in Table 1 and 
Table 2. The mean age of the pooled analysis was 67.85 
± 18.93.
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Oswestry Disability Index

Decompression with fusion was associated with greater 
reduction in ODI (mean difference 4.04 [95% CI 0.95, 
7.13], P = 0.01; I2: 80%, P < 0.001) compared to decom-
pression alone (Figure 2). The mean changes in ODI at 
the last follow- up was greater in the decompression 
with fusion group (mean difference 5.74 [95% CI 1.65, 
9.82], P = 0.006; I2: 42%, P = 0.16). The MCID for ODI 

improvement was similar (OR 0.76 [95% CI, 0.57, 1.07], 
P = 0.12; I2: 0%, P = 0.40).

Pain Scores

Meta- analysis showed that a greater reduction in back 
pain (SMD 0.27 [95% CI 0.00, 0.53], P = 0.05; I2: 90%, 
P < 0.001) (Figure 3A) and leg pain (SMD 0.13 [95% CI 
0.06, 0.21], P < 0.001; I2: 0%, P = 0.49) (Figure 3B) was 

Figure 1. PRISMA flowchart.
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observed in the decompression with fusion compared to 
decompression alone.

Complications

The rate of postoperative complications was similar 
(OR 0.60 [95% CI 0.34, 1.04], P = 0.07; I2: 35%, P = 
0.13) (Figure 4) compared to the decompression with 
fusion group. The reoperation rate was similar in both 
groups (OR 1.17 [95% CI 0.71, 1.93], P = 0.54; I2: 52%, 
P = 0.08).

Duration of Surgery

The duration of surgery was shorter in the decompres-
sion alone group (mean difference −85.18 minutes [95% 
CI −122.79, −47.57], P < 0.001; I2: 99%, P < 0.001) com-
pared to decompression with fusion group. Decompres-
sion alone group was associated with less blood loss (mean 
difference −262.65 mL [95% CI −313.45, −211.85], P < 
0.001; I2: 87%, P < 0.001).

Length of Hospital Stay

The length of hospital stay was shorter in the decom-
pression alone group (mean difference −2.64 days [95% 
CI −3.58, −1.70], P < 0.001; I2: 91%, P < 0.001).

Risk of Bias Assessment

The risk of bias assessment for RCTs can be seen in 
Figure 5A, and the NOS for observational studies can be 
seen in Table 1. Funnel plot analysis showed a relatively 
symmetrical distribution for the ODI (Figure 5B) and 

complications (Figure 5C). Regression- based Egger’s test 
showed no indication of small- study effects for the ODI (P 
= 0.219), leg pain (P = 0.257) improvement, and number 
of complications (P = 0.810). Back pain improvement was 
statistically significant for small- study effects (P = 0.009).

Meta-Regression

Empirical Bayes random- effects meta- regression 
showed that the difference in ODI improvement 
between decompression alone and decompression 
with fusion group was not influenced by preopera-
tive ODI (coefficient −0.31, P = 0.322), age (coeffi-
cient −0.519, P = 0.619), and female sex (coefficient 
0.309, P = 0.352). Age (coefficient −0.533, P = 
0.411), female sex (coefficient −0.174, P = 0.449), 
and preoperative ODI (coefficient −0.022, P = 
0.948) did not significantly influence the difference 
in back pain improvement between the 2 groups. 
Difference in leg pain improvement was not sig-
nificantly affected by age (coefficient −0.020, P = 
0.904), female sex (coefficient −0.026, P = 0.672), 
and preoperative ODI (coefficient 0.005, P = 0.974). 
Meanwhile, the rate of complications varied signifi-
cantly by age (coefficient 0.172, P = 0.004) but not 
by female sex (coefficient 0.041, P = 0.115). We 
further performed subgroup analysis in studies with 
mean age less than 67.8 years old (the mean age of 
the pooled analysis) and found that complications 
were significantly decreased in the decompression 
alone group (OR 0.46 [95% CI 0.23, 0.92], P = 0.03; 
I2: 36%, P = 0.15).

Table 1. Baseline characteristics of included studies.

Authors Design Sample, n Age, y, mean ± SD Female, % BMI
Baseline ODI, 
mean ± SD Last Follow- up, mo NOS

Austevoll 20202 Multicenter
  prospective cohort 

(PSM)

570 64.7 ± 9.5 72.5 26.9 ± 4.5 41.1 ± 14.9 12 8

Chan 20194 Multicenter
  prospective cohort

426 62.5 ± 11.5 59.2 30.5 ± 6.5 47.7 ± 16.9 12 7

Försth 201316 Multicenter
  prospective cohort

1306 69.4 ± 29.6 65.7 NR 44.4 ± 15.8 25 6

Försth 20166 Multicenter RCT 135 67.5 ± 7.0 79.2 NR 41.0 ± 13.5 24 RoBa

Ghogawala 20047 Multicenter
  prospective cohort

34 68.8 ± 8.0 68.0 NR 41.2 12 6

Ghogawala 20168 Multicenter RCT 66 66.6 ± 7.6 80.3 NR 37.5 ± 15.5 48 (24 for analysis) RoBa

Inose 20183 Multicenter RCT 60 62.3 ± 7.7 53.3 NR NR 60 RoBa

Kim 20189 Prospective cohort 129 66.1 ± 8.9 77.5 21.4 ± 5.2 NR 24 7
Kleinstueck 

201110 Prospective cohort
213 68.9 ± 9.3 72.7 NR NR 12 7

Matsudaira 
200511 Retrospective cohort

39 67.5 ± 6.9 59.5 NR NR 24 7

Park 201212 Retrospective cohort 45 64.3 ± 19.6 82.2 25.8 ± 4.7 26.9 ± 5.6 63 7
Sigmundsson 

201513 Retrospective cohort
839 70.3 ± 9.5 76.9 NR 44.9 ± 14.8 36 6

Ulrich 201715 Retrospective cohort 131 72.3 ± 8.4 58.0 NR NR 36 7

Abbreviations: BMI, body mass index; NOS, Newcastle- Ottawa Scale; NR, not reported; ODI, Oswestry Disability Index; PSM, propensity- score matching; RoB, Cochrane risk of bias 
assessment tool.
aSee Figure 5A.
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Subgroup Analysis for RCTs

Decompression alone and decompression with 
fusion resulted in a similar rate of ODI improvement 
(mean difference 1.78 [95% CI −10.34, 13.91], P = 
0.77; I2: 80%, P = 0.03), reoperation (OR 1.39 [95% 
CI 0.33, 5.93], P = 0.66; I2: 80%, P = 0.03), complica-
tions (OR 0.49 [95% CI 0.11, 2.23], P = 0.36; I2: 68%, 
P = 0.04). Decompression alone was associated with 
reduced blood loss (mean difference −345.00 mL [95% 
CI −458.89, −231.11], P < 0.001; I2: 71%, P = 0.03), 

length of surgery (mean difference −104.40 [95% CI 
−168.75, −40.04], P = 0.001; I2: 96%, P < 0.001), and 
length of stay (mean difference −2.14 d [95% CI −3.12, 
−1.16], P < 0.001; I2: 49%, P = 0.14). There was only 
one RCT that evaluated back and leg pain improvement; 
hence, it was not included in the subgroup analysis.

Subgroup Analysis for Grade I Spondylolisthesis

Meta- analysis showed that decompression with 
fusion was associated with greater ODI improvement 

Table 2. Inclusion criteria and types of operation of included studies.

Authors Inclusion Criteria
No. of Vertebral 

Levels

Types of Operation

Decompression Alone Decompression + Fusion

Austevoll 20202 Diagnosed both spinal stenosis and spondylolisthesis, and 
then operated with decompression or with decompression 
+ fusion

1–2 Microdecompression with 
midline preservation

Instrumented fusion

Chan 20194 Diagnosed grade one spondylolisthesis, and then underwent 
posterior- only surgery at the index level of lumbar 
spondylolisthesis (decompression alone or fusion with 
or without decompression), or underwent single- segment 
surgery (single- level disc decompression [eg, L4 or L4–five 
decompressive laminectomy]) or a 2- level vertebral fusion 
(eg, L4–five posterior spinal fusion)

1 Laminectomy Instrumented fusion

Försth 201316a Aged >50 y at the time of surgery, diagnosed spinal stenosis 
on 1–2 adjacent levels between L2 and L5, with or without 
spondylolisthesis, and then operated with decompression or 
with decompression + fusion

1–2 Decompression Instrumented or noninstrumented 
fusion

Försth 20166a Aged between 50 and 80 y, diagnosed spinal stenosis on 1–2 
adjacent levels between L2 and sacrum, with or without 
spondylolisthesis, symptomatic (pseudoclaudication in one 
or both legs and back pain [VAS > 30]) for >6 mo, and 
then operated with decompression or with decompression 
+ fusion

1–2 Decompression Instrumented or noninstrumented 
fusion

Ghogawala 20047 Aged between 50 and 81 y, diagnosed grade one 
spondylolisthesis, and then operated with decompression or 
with decompression + fusion

- Decompression with aggressive 
facet- sparing technique

Posterolateral instrumented 
fusion

Ghogawala 20168 Aged between 50 and 81 y, diagnosed stable grade one 
spondylolisthesis with spinal stenosis, symptomatic 
(neurogenic claudication with or without lumbar 
radiculopathy), and then operated with decompression or 
with decompression + fusion

1 Complete laminectomy with 
partial removal of medial 
facet joint

Posterolateral instrumented 
fusion

Inose 20183 Diagnosed spinal stenosis on one level at the L4- 5, with 
spondylolisthesis, and then operated with decompression or 
decompression + fusion or decompression + stabilization

1 Decompression Posterolateral instrumented 
fusion with autogenous iliac 
bone graft and pedicle screw

Kim 20189 Diagnosed grade one spondylolisthesis at L4- 5, symptomatic, 
and then operated with decompression or with 
decompression +fusion

- Decompressive laminectomy, 
partial facetectomy, <50% 
of the inferior articular 
processes in the transverse 
dimension, foraminotomy 
according to the extent of 
radiculopathy, with both 
facet joints preserved

Circumferential fusion with 
pedicle screws, posterolateral 
fusion with autogenous iliac 
bone graft, and posterior 
lumbar interbody fusion using 
a titanium cage filled with a 
local bone graft

Kleinstueck 201110 Diagnosed spondylolisthesis with a maximum of 3 levels 
affected, and then operated with decompression or with 
decompression + fusion

1–3 Decompression Instrumented fusion

Matsudaira 200511 Diagnosed both spinal stenosis and spondylolisthesis on 
single level at L4/5, and then operated with decompression 
or with decompression + fusion

1 Laminoplasty to preserve the 
integrity of midline structure

Posterolateral fusion and pedicle 
screw instrumentation

Park 201212 Diagnosed stable grade one spondylolisthesis, and then 
operated with decompression or with decompression + 
fusion

1 Laminectomy Instrumented fusion

Sigmundsson 201513 Diagnosed both spinal stenosis and spondylolisthesis on 
single level, and then operated with decompression or with 
decompression + fusion

1 Decompression Posterolateral instrumented 
fusion

Ulrich 201715 Diagnosed both spinal stenosis and spondylolisthesis, and 
then operated with decompression or with decompression 
+ fusion

1–2 Standard open or microscopic 
decompression of the lateral 
recess and the foramina

Implantation of pedicle screws 
with rods and intersomatic 
fusion and cage(s) at the 
affected level(s)

aOnly patients with spondylolisthesis were included in the analysis.
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(mean difference 6.48 [95% CI 1.17, 11.79], P < 0.001; 
I2: 72%, P = 0.003). There was similar improvement 
in terms of back (SMD 0.26 [95% CI −0.58, 1.10], P 
= 0.55; I2: 95%, P < 0.001) and leg pain (SMD 0.02 
[95% CI −0.17, 0.20], P = 0.86; I2: 0%, P = 0.68). 
Both have similar complications (OR 0.77 [95% CI 
0.45, 1.33], P = 0.35; I2: 0%, P = 0.92) and reoperation 
rate (OR 1.35 [95% CI 0.56, 3.23], P = 0.50; I2: 61%, 
P = 0.08). Decompression alone was associated with 
reduced blood loss (mean difference −267.15 mL [95% 
CI −326.17, −208.14], P < 0.001; I2: 90%, P < 0.001), 
length of surgery (mean difference −81.21 minutes 
[95% CI −129.40, −33.03], P = 0.001; I2: 98%, P < 
0.001), and length of stay (mean difference −2.09 days 
[95% CI −2.69, −1.49], P < 0.001; I2: 62%, P = 0.05).

Subgroup Analysis for Single-Vertebral Level 
Surgery

Subgroup analysis showed that decompression 
with fusion was associated with greater ODI improve-
ment (mean difference 4.15 [95% CI 1.48, 6.82], P = 
0.002; I2: 0%, P = 0.50) compared to decompression 
only. Similar improvement in terms of back (SMD 
0.15 [95% CI −0.20, 0.51], P = 0.39; I2: 76%, P = 
0.01) and leg pain (SMD 0.13 [95% CI −0.02, 0.28], 
P = 0.08; I2: 0%, P = 0.65) was observed. The 2 
procedures have similar complications (OR 0.42 
[95% CI 0.09, 1.94], P = 0.27; I2: 37%, P = 0.19) 
and reoperation rate (OR 2.05 [95% CI 0.94, 4.45], 
P = 0.07; I2: 10%, P = 0.29). Decompression alone 
resulted in less blood loss (mean difference −277.09 

mL [95% CI −395.15, −159.03], P < 0.001; I2: 89%, 
P < 0.001), shorter length of surgery (mean differ-
ence −115.38 minutes [95% CI −160.05, −70.71], P 
< 0.001; I2: 91%, P < 0.001), and shorter length of 
stay (mean difference −2.03 days [95% CI −2.62, 
−1.44], P < 0.001; I2: 70%, P = 0.04).

DISCUSSION

This meta- analysis showed that decompression with 
fusion resulted in a more significant improvement in 
ODI and pain scale compared to decompression alone. 
However, the duration of surgery, operative blood loss, 
and the length of hospital stay were lesser in the decom-
pression alone group. Although the trend for compli-
cations was lower in decompression alone group, it 
was not statistically significant. The summary of meta- 
analysis is available in Table 3.

Consideration remains regarding the extent of surgery 
required in each individual case and whether analysis 
of the preoperative symptoms can assist in selecting 
the most appropriate procedure. Currently, there is no 
clear guidelines about which surgery is best for any 
given patient. In a clinical practice, patient selection is 
typically based on the symptoms arising from mechan-
ical low back pain and radiating buttock and leg pain 
and their relationship with each other. A patient pre-
senting with nerve compression due to stenosis as the 
main symptom, without the presence of major low back 
symptoms, may be advised to undergo a simple decom-
pression rather than a more extensive fusion procedure 

Figure 2. Oswestry Disability Index (ODI) outcomes. DCM, decompression.
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even though there is an underlying slippage, which may 
indicate an inherent instability.10

Decompression has become the treatment of choice 
for severe spinal stenosis and provides better outcomes 

than nonoperative management, but it is often associ-
ated with postoperative instability.16 Several factors 
may increase the likelihood of instability after lami-
nectomy for spondylolisthesis, such as facet angle, disc 

Figure 3. (A) Back pain and (B) leg pain outcomes. DCM, decompression.

Figure 4. Complications. DCM, decompression.
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height, and motion on flexion- extension radiographs.8 
Some surgeons consider spondylolisthesis with a 3- mm 
translation as a sign of instability; therefore, some facil-
ities recommend performing instrumentation surgery 
regardless of the severity of spondylolisthesis. Decom-
pression with fusion technique has since become the 
standard treatment for degenerative spondylolisthesis.3

Many believe that adding fusion to decompression will 
result in a systematically better outcome. One plausible 
explanation for this assumption is that decompression 
alone does not adequately help patients with predomi-
nantly stenotic symptoms, because the underlying cause of 
the stenosis, such as instability, is left untreated. Another 
explanation is that more stenosis would present due to 
the slippage, and this condition requires more extensive 
resection, which is often impossible without creating 
more instability, and therefore this cannot be resolved by 
decompression alone.10

Performing simultaneous fusion in elderly population, 
who generally have multiple comorbidities, may lead to 
a greater risk of life- threatening perioperative complica-
tions (ie, pneumonia, respiratory failure, and acute myo-
cardial infarct) and a higher rate of death.10,16 Osteopenia 
or osteoporosis is a condition that commonly coexists in 
the elderly that increases the risk of screw loosening and 
sinking of the intersomatic cage.15 Although age may be a 
factor limiting the effectiveness of lumbar surgery, it is not 
associated with worse outcomes when fusion is used to 
complement decompression compared to decompression 
alone.7

Even though the use of pedicle screws may result in 
higher fusion rates, it does not necessarily lead to improve-
ments in low back pain and radiculopathy; this raises the 
question of which procedure is superior to others, and also 
whether localized spinal instability due to spondylolis-
thesis causes lower back pain and/or decreased quality of 
life.3 Decompression alone is performed with less resec-
tion of the bony elements and thus in a more limited space 
compared to decompression with fusion, where the expo-
sure is usually more extensive and resection can be carried 
out more freely without the risk of creating increased 
instability.10 Our meta- analysis showed that the improve-
ment in ODI and pain scale is better in patients receiving 
decompression with fusion. However, the need for instru-
mentation in fusion surgery carries the risk of infection 
due to osteosynthesis material and the risk of hardware 
malposition and failure, necessitating reoperation.4,15 Our 
study showed that the reoperation rate was similar in the 
2 groups. The longer duration of decompression with 
fusion procedure compared to decompression alone also 
increases the risks of anesthesia and their consequences 

Figure 5. Risk of bias assessment. Risk of bias assessment for randomized 
controlled trials (A). Funnel plot analysis for Oswestry Disability Index (B) and 
complications (C).
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in the elderly population.15 Furthermore, there is a risk 
of accelerated degenerative changes adjacent to a lumbar 
fusion in elderly individuals.16

Meta- regression analysis showed that in terms of com-
plications, decompression alone may be beneficial in 
younger patients. Increasing age, although controversial, 
has been shown to affect the prognosis in lumbar spinal 
surgery negatively.14,17–20 One of the plausible explana-
tions for the possible benefit in the younger age is the rate 
of complication is higher in the elderly due to age or other 
medical comorbidities. Thus, the complications are more 
avoidable in the younger groups.

One study provided no standard deviation, P values, 
or other alternative variables required to calculate effect 
estimate; the study reported that both methods result in 
satisfactory clinical outcomes.21 One study was excluded 
because of the unclear number of samples at final fol-
low- up; it showed that both decompression alone and 
decompression with fusion resulted in similar 5- year reop-
eration rates.22 Studies showed that both surgical modal-
ities resulted in similar improvement in quality of life 
measured by EuroQol 5- dimensions (EQ- 5D) and Short 
Form- 36 (SF- 36).1,6–9,12,13,16 However, Kleinstueck et al 
reported that the improvement in Core Outcome Measures 
Index was significantly greater in the decompression with 
fusion group.10 In terms of expense, Yagi et al showed that 
both decompression alone and decompression with fusion 
is equally cost- effective.23

Clinical Implications

This meta- analysis indicates that decompression with 
fusion has greater efficacy than decompression alone but 
was associated with lengthier surgery and hospitalization. 
In terms of complications, decompression alone may be 
beneficial in younger patients. Thus, decompression alone 
might be more valuable in younger patients, although 
further RCT in younger patients is needed. Nevertheless, 

in the presence of instability, decompression alone may 
have limited success. Thus, in this subset of patients, 
decompression with fusion might be a procedure of choice. 
The studies included involvement of 1–3 vertebral levels, 
patients with >3 vertebral involvements may benefit more 
from the decompression with fusion as opposed to decom-
pression alone.

Limitations

The primary limitation of this meta- analysis is that the 
several included studies have a moderate- high risk of bias. 
Additionally, there were only 3 RCTs available for analy-
sis. Several studies did not report their spondylolisthesis 
grade, which may influence the surgical outcome.

CONCLUSIONS

Decompression with fusion results in a greater improve-
ment in ODI and pain scale compared to decompression 
alone. Duration of surgery, operative blood loss, and the 
length of hospital stay were lesser in the decompression 
alone group. In terms of complications, decompression 
alone may be beneficial in younger patients.
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