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Article History: Abstract: Background: Surgery is generally indicated for the treatment 

of lumbar spinal stenosis with degenerative spondylolisthesis, but the 

advantages of laminectomy with fusion versus laminectomy alone is 

still subject of debate. Objective: To evaluate the clinical, surgical, 

and complication results of laminectomy and fusion versus 

laminectomy alone in patients with lumbar spinal stenosis and low-

grade spondylolisthesis. Methodology: The present RTC was carried 

out at the Department of Neurosurgery, Bahawal Victoria Hospital, 

Bahawalpur, Pakistan, from July 2023 to January 2024, with 84 

patients of grade I-II spondylolisthesis and lumbar spinal stenosis. 

Forty-two patients each received laminectomy and fusion (Group A) 

and forty-two patients received laminectomy alone (Group B). The 

outcomes measured were the Oswestry Disability Index (ODI), the 

Visual Analog Scale (VAS), the time required to perform the 

procedure (operative time), hospital length of stay, and postoperative 

complications. Results: Mean age was 62.83 ± 6.16 years, and 65 

(77.4%) patients were female. ODI was significantly lower with fusion 

than laminectomy alone (22.14 ± 4.89 vs. 30.50 ± 12.24; p<0.001), 

while postoperative VAS was comparable (2.80 ± 1.10 vs. 2.97 ± 1.23; 

p=0.518). Fusion required longer operative time (220.33 ± 17.26 vs. 

146.80 ± 16.50 minutes; p<0.001) and hospital stay (3.42 ± 0.76 vs. 

2.54 ± 0.70 days; p<0.001). Nerve-root injury occurred in 5 (11.9%) 

versus 7 (16.7%), infection in 7 (16.7%) versus 5 (11.9%), re-

operation in 2 (4.8%) versus 5 (11.9%), and readmission in 1 (2.4%) 

versus 3 (7.1%) patients in Groups A and B, respectively, with no 

significant differences. Conclusion: There were similar rates of 

complications and pain post-surgery, but laminectomy combined with 

fusion had longer surgical and recovery times, and resulted in 

improved functional outcomes. 
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INTRODUCTION 
 

Lumbar spinal stenosis (LSS) is a common 

degenerative spinal disorder characterized by 

narrowing of the spinal canal and/or neural foramina, 

resulting in compression of the lumbar neural 

elements [1]. It predominantly affects older adults and 

commonly presents with neurogenic claudication, low 

back pain, radicular symptoms, sensory disturbances, 

and varying degrees of lower-extremity weakness [2]. 

The condition can substantially restrict walking ability 

and daily physical activity. Degenerative changes 

involving the intervertebral discs, facet joints, and 

ligamentum flavum contribute to progressive 

narrowing of the spinal canal, while coexisting 

degenerative spondylolisthesis may further 

compromise neural structures [3]. 

Degenerative lumbar spondylolisthesis, particularly at 

the L4–L5 level, is frequently associated with lumbar 

spinal stenosis [4]. It results from degenerative 

changes in the facet joints and intervertebral discs that 

permit anterior displacement of one vertebra relative 

to another. The presence of spondylolisthesis may 

increase mechanical instability and can complicate 

surgical decision-making [5]. Although many patients 

initially respond to conservative measures such as 

https://farmclin.com/
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analgesics, physiotherapy, activity modification, and 

epidural interventions, persistent neurological 

symptoms or functional limitation may require 

surgical treatment [6]. 
 

Laminectomy is a widely established decompressive 

procedure for lumbar spinal stenosis [7]. By removing 

portions of the lamina and other structures 

contributing to neural compression, decompression 

can relieve pressure on the affected nerve roots and 

improve pain and walking capacity [8]. However, 

decompression alone may potentially contribute to 

postoperative instability in selected patients, 

particularly when substantial facet joint resection is 

required or pre-existing instability is present. 

Consequently, spinal fusion is often performed in 

conjunction with laminectomy to provide additional 

segmental stabilization and maintain spinal alignment 

[9]. 

Laminectomy combined with instrumented fusion 

can provide both neural decompression and 

mechanical stabilization, but it involves greater 

operative exposure and may be associated with 

increased blood loss, longer operative time, longer 

hospitalization, and procedure-related complications 

[10,11]. In contrast, laminectomy alone is generally 

less extensive and may offer advantages in operative 

recovery, although concerns remain regarding 

postoperative instability and recurrent symptoms in 

patients with associated spondylolisthesis [12]. Thus, 

the choice between decompression alone and 

decompression with fusion remains an important 

clinical consideration. 
 

Research Objective 
To compare the outcomes of laminectomy plus fusion 

versus laminectomy alone in the treatment of lumbar 

spinal stenosis with spondylolisthesis. 
 

MATERIALS AND METHODS 

Study Design and Setting 
The study was conducted at Bahawal Victoria 

Hospital, Neurosurgery department, Bahawalpur 

from 18 July 2023 to 17 January 2024 in a randomized 

controlled trial (RCT) format. The study was started 

after ethical approval was received from the 

institutional ethical review committee. All eligible 

participants signed a written informed consent prior to 

enrollment. 
 

Sample Size and Sampling Technique 

A total sample size of 84 patients was calculated using 

the OpenEpi sample size calculator, with 90% 

confidence and 80% power, based on the expected 

mean postoperative pain scores of 3.85 ± 0.73 in 

patients undergoing laminectomy with fusion and 

4.36 ± 1.11 in those undergoing laminectomy alone 

[13]. Patients were recruited using a non-probability 

consecutive sampling technique. 
 

Patient Selection 

The inclusion criteria were patients with lumbar 

spinal stenosis (LSS) who had symptoms for more 

than 6 months and had grade I or II lumbar 

spondylolisthesis (LS). Patients were excluded if they 

had grade III or higher spondylolisthesis, previous 

history of lumbar spinal surgery, spondylolysis, 

degenerative lumbar scoliosis with a Cobb angle larger 

than 20°, or spinal stenosis due to intervertebral disc 

herniation. Other specific spinal disorders, such as 

ankylosing spondylitis, malignancy or neurological 

disorders, and a history of vertebral compression 

fracture at the affected segment were also excluded. 
 

Data Collection and Randomization 

Baseline demographic and clinical features, such as 

age, sex, BMI, symptoms duration, Medical History 

and physical examination findings were obtained after 

enrollment. All subjects were examined 

preoperatively, including plain X-ray and magnetic 

resonance imaging (MRI) studies and laboratory 

examinations. Forty two patients who completed the 

laminectomy and fusion procedure were randomly 

assigned to Group A and 42 patients who underwent 

laminectomy alone were randomly assigned to Group 

B. Patients in Group A were treated with 

instrumented fusion of the level of spondylolisthesis 

with pedicle screws and titanium alloy rods for 

stabilization and bone harvested from the iliac crest 

for fusion. Group B patients were treated with 

laminectomy only without instrumented fusion. In 

both groups, neural decompression was achieved by 

making a complete laminectomy and removing a 

small portion of the medial facet joint. Neurosurgery 

procedures were all done electively by highly 

experienced neurosurgeons who had at least five years 

of post-fellowship. 
 

Outcome Assessment 

Data on operative and postoperative parameters were 

prospectively collected. These comprised operative 

time, length of hospital stay and whether there was an 

intra- or post-operative complication. Factors 

evaluated for complications were nerve-root injury, 

dural tear, postoperative infection, reoperation, and 

readmission. Visual Analog Scale (VAS) for back pain 

and Oswestry Disability Index (ODI) for functional 

disability were used to evaluate clinical outcomes. 

Preoperative and 1, 3, and 6 months postoperative 

VAS and ODI scores were recorded. All the 

information collected was recorded on a data 

collection proforma and entered into a computerised 

database for analysis. 
 

Statistical Analysis 
Data were coded, analyzed and interpreted using 

SPSS software (Version 25.0) from IBM. Data on 

continuous variables such as age, duration of 

symptoms, operative time, hospital stay, VAS and 

ODI scores are summarized as Mean ± SD, and 

categorical variables are expressed as numbers and 

percentages. Normality of the distribution of 

continuous variables was checked prior to statistical 
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analysis. Normally distributed continuous data were 

compared between two treatment groups using 

independent-samples t-test, and categorical variables 

were compared using the chi-square test and Fisher's 

exact test, respectively. Comparisons were made 

between groups at the pre-specified follow-up time 

points with regards to the changes in postoperative 

VAS and ODI scores. Stratification was performed to 

investigate potential confounding and effect-

modifying variables (such as age, sex and symptom 

duration) and post-stratification analysis was 

undertaken with the chi-square test as appropriate. 

Statistically significant p value was defined as ≤ 0.05 

on both sides. 

 
RESULT 
Table 1 shows that the mean age was comparable between Group A and Group B (62.35 ± 6.20 vs. 63.30 ± 6.16 
years; p=0.482), with females predominating in both groups (78.6% vs. 76.2%; p=0.794). Group A had significantly 

longer operative time (220.33 ± 17.26 vs. 146.80 ± 16.50 minutes) and hospital stay (3.42 ± 0.76 vs. 2.54 ± 0.70 days; 
both p<0.001). ODI was significantly lower in Group A (22.14 ± 4.89 vs. 30.50 ± 12.24; p<0.001), while 

postoperative VAS was comparable (2.80 ± 1.10 vs. 2.97 ± 1.23; p=0.518). Rates of nerve-root injury, dural tear, 

infection, re-operation, and readmission were not significantly different between groups. 

 

Table 1. Comparison of Demographic, Perioperative, and Clinical Outcomes between the Study Groups 

Variable 
Category / 

Measurement 

Total 

Patients 

(N=84) 

Group A: 

Laminectomy + 

Fusion (n=42) 

Group B: 

Laminectomy 

Alone (n=42) 

P-

value 

Age (years) Mean ± SD 62.83 ± 6.16 62.35 ± 6.20 63.30 ± 6.16 0.482 

Gender 
Male, n (%) 19 (22.6%) 9 (21.4%) 10 (23.8%) 0.794 

Female, n (%) 65 (77.4%) 33 (78.6%) 32 (76.2%)  

Operative time 

(minutes) 
Mean ± SD 

183.57 ± 

40.61 
220.33 ± 17.26 146.80 ± 16.50 <0.001 

Length of hospital 

stay (days) 
Mean ± SD 2.98 ± 0.85 3.42 ± 0.76 2.54 ± 0.70 <0.001 

Nerve root injury 
Yes, n (%) 12 (14.3%) 5 (11.9%) 7 (16.7%) 0.533 

No, n (%) 72 (85.7%) 37 (88.1%) 35 (83.3%)  

Dural tearing 
Yes, n (%) 3 (3.6%) 2 (4.8%) 1 (2.4%) 1.000 

No, n (%) 81 (96.4%) 40 (95.2%) 41 (97.6%)  

Postoperative 

infection 

Yes, n (%) 12 (14.3%) 7 (16.7%) 5 (11.9%) 0.533 

No, n (%) 72 (85.7%) 35 (83.3%) 37 (88.1%)  

Re-operation 
Yes, n (%) 7 (8.3%) 2 (4.8%) 5 (11.9%) 0.433 

No, n (%) 77 (91.7%) 40 (95.2%) 37 (88.1%)  

Re-admission 
Yes, n (%) 4 (4.8%) 1 (2.4%) 3 (7.1%) 0.616 

No, n (%) 80 (95.2%) 41 (97.6%) 39 (92.9%)  

Oswestry 

Disability Index 

(ODI) 

Mean ± SD 
26.32 ± 

10.17 
22.14 ± 4.89 30.50 ± 12.24 <0.001 

Preoperative back 

pain (VAS) 
Mean ± SD 7.23 ± 1.47 7.00 ± 1.46 7.47 ± 1.46 0.141 

Postoperative back 

pain (VAS) 
Mean ± SD 2.89 ± 1.17 2.80 ± 1.10 2.97 ± 1.23 0.518 

 

Among patients aged 50–64 years, Group A had significantly lower ODI scores than Group B (21.82 ± 4.93 vs. 31.76 

± 11.87; p=0.001), while postoperative VAS was comparable (p=0.118), shown in table 2. Operative time and 

hospital stay were significantly longer with fusion (223.47 ± 17.26 vs. 148.09 ± 14.46 minutes and 3.34 ± 0.77 vs. 

2.71 ± 0.78 days; p<0.001 and p=0.010). In patients aged 65–75 years, ODI remained significantly lower with fusion 

(22.52 ± 4.95 vs. 29.23 ± 12.77; p=0.038), whereas operative time and hospital stay were again significantly longer 

(p<0.001). Complication rates were comparable between groups in both age categories. 
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Table 2. Association of Age with Clinical and Perioperative Outcomes 

A. Age group 50–64 years 

Outcome 
Group A: Laminectomy + Fusion 

(n=23) 

Group B: Laminectomy Alone 

(n=21) 

P-

value 

ODI, mean ± SD 21.82 ± 4.93 31.76 ± 11.87 0.001 

Postoperative VAS, mean ± 

SD 
2.60 ± 1.15 3.14 ± 1.06 0.118 

Operative time (minutes), 

mean ± SD 
223.47 ± 17.26 148.09 ± 14.46 <0.001 

Hospital stay (days), mean ± 

SD 
3.34 ± 0.77 2.71 ± 0.78 0.010 

Nerve root injury, n (%) 3 (13.0%) 5 (23.8%) 0.448 

Dural tearing, n (%) 0 (0.0%) 1 (4.8%) 0.477 

Infection, n (%) 3 (13.0%) 3 (14.3%) 1.000 

Re-operation, n (%) 1 (4.3%) 2 (9.5%) 0.599 

Re-admission, n (%) 0 (0.0%) 1 (4.8%) 0.477 

B. Age group 65–75 years 

Outcome 
Group A: Laminectomy + Fusion 

(n=19) 

Group B: Laminectomy Alone 

(n=21) 

P-

value 

ODI, mean ± SD 22.52 ± 4.95 29.23 ± 12.77 0.038 

Postoperative VAS, mean ± 

SD 
3.05 ± 1.02 2.80 ± 1.40 0.533 

Operative time (minutes), 

mean ± SD 
216.52 ± 16.93 145.52 ± 18.59 <0.001 

Hospital stay (days), mean ± 

SD 
3.52 ± 0.77 2.38 ± 0.58 <0.001 

Nerve root injury, n (%) 2 (10.5%) 2 (9.5%) 1.000 

Dural tearing, n (%) 2 (10.5%) 0 (0.0%) 0.219 

Infection, n (%) 4 (21.1%) 2 (9.5%) 0.398 

Re-operation, n (%) 1 (5.3%) 3 (14.3%) 0.607 

Re-admission, n (%) 1 (5.3%) 2 (9.5%) 1.000 

 

Among male patients, ODI and postoperative VAS did not differ significantly between groups, although operative 

time and hospital stay were significantly longer with fusion (216.00 ± 19.64 vs. 146.30 ± 10.00 minutes, p<0.001; 

3.77 ± 0.83 vs. 2.90 ± 0.87 days, p=0.039), shown in table 3. Among female patients, Group A had significantly 

lower ODI scores than Group B (22.24 ± 4.93 vs. 31.03 ± 11.76; p<0.001), with significantly longer operative time 

and hospital stay (p<0.001 for both). Postoperative VAS and complication rates were not significantly different 

between groups in either sex. 

 

Table 3. Association of Gender with Clinical and Perioperative Outcomes 

A. Male patients 

Outcome 
Group A: Laminectomy + 

Fusion (n=9) 

Group B: Laminectomy Alone 

(n=10) 

P-

value 

ODI, mean ± SD 21.77 ± 5.01 28.80 ± 14.22 0.179 

Postoperative VAS, mean ± SD 3.00 ± 1.11 2.80 ± 1.54 0.749 

Operative time (minutes), 

mean ± SD 
216.00 ± 19.64 146.30 ± 10.00 <0.001 

Hospital stay (days), mean ± 

SD 
3.77 ± 0.83 2.90 ± 0.87 0.039 

Nerve root injury, n (%) 1 (11.1%) 1 (10.0%) 1.000 

Dural tearing, n (%) 1 (11.1%) 1 (10.0%) 1.000 

Infection, n (%) 3 (33.3%) 3 (30.0%) 1.000 

Re-operation, n (%) 0 (0.0%) 2 (20.0%) 0.474 

Re-admission, n (%) 0 (0.0%) 1 (10.0%) 1.000 
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B. Female patients 

Outcome 
Group A: Laminectomy + Fusion 

(n=33) 

Group B: Laminectomy Alone 

(n=32) 

P-

value 

ODI, mean ± SD 22.24 ± 4.93 31.03 ± 11.76 <0.001 

Postoperative VAS, mean ± 

SD 
2.75 ± 1.11 3.03 ± 1.14 0.335 

Operative time (minutes), 

mean ± SD 
221.51 ± 16.69 146.96 ± 18.19 <0.001 

Hospital stay (days), mean ± 

SD 
3.33 ± 0.73 2.43 ± 0.61 <0.001 

Nerve root injury, n (%) 4 (12.1%) 6 (18.8%) 0.511 

Dural tearing, n (%) 1 (3.0%) 0 (0.0%) 1.000 

Infection, n (%) 4 (12.1%) 2 (6.3%) 0.672 

Re-operation, n (%) 2 (6.1%) 3 (9.4%) 0.672 

Re-admission, n (%) 1 (3.0%) 2 (6.3%) 0.613 

 
DISCUSSION  
 

In this randomized study, surgical treatment was 

beneficial in both groups of patients with lumbar 

spinal stenosis and low-grade spondylolisthesis, and 

fusion was correlated with improved functional status. 

The postoperative ODI was significantly lower with 

laminectomy plus fusion than with laminectomy 

alone (22.14 ± 4.89 vs. 30.50 ± 12.24; p<0.001), 

whereas postoperative VAS was similar (2.80 ± 1.10 

vs. 2.97 ± 1.23; p=0.518). These results indicate that 

the fusion procedure also offers an extra functional 

advantage, in addition to the pain relief. The results 

are also in part comparable with the study by 

Ghogawala et al (2016) in which the improvement of 

ODI was not statistically significant between the 

groups although the fusion group showed better 

improvement in overall physical health [14].  
 

When stratified according to age, the functional 

benefit of fusion was also apparent in our study. 

Among patients aged 50–64 years, ODI was 

significantly lower following fusion (21.82 ± 4.93 vs. 

31.76 ± 11.87; p=0.001), and a similar difference was 

observed among those aged 65–75 years (22.52 ± 4.95 

vs. 29.23 ± 12.77; p=0.038). However, postoperative 

VAS was not significantly different for both of the 

above age groups. The results suggest that the 

perceived benefits of fusion were greater for disability 

than for pain. The NORDSTEN-DS randomized trial 

showed, however, that there was no difference 

between the two groups in terms of disability at 2 years 

after surgery, and that routine fusion is not required 

for all patients with degenerative spondylolisthesis 

(DS) [15].  
 

One of the most significant findings of the present 

study is that the operative burden associated with 

fusion was significantly greater. Mean operative time 

was 220.33 ± 17.26 minutes in Group A compared 

with 146.80 ± 16.50 minutes in Group B (p<0.001), 

while hospital stay was 3.42 ± 0.76 versus 2.54 ± 0.70 

days, respectively (p<0.001). This pattern persisted 

following age and sex stratification. This is consistent 

with recent studies indicating that decompression 

alone typically leads to shorter surgery and hospital 

stay. Gadjradj et al. (2023) reported good quality 

evidence for comparable functional and pain 

outcomes, but for shorter hospital stay and less blood 

loss with decompression alone [16].  
 

However, in our series, operative exposure did not 

significantly affect individual complications. Nerve-

root injury occurred in 11.9% versus 16.7% (p=0.533), 

dural tearing in 4.8% versus 2.4% (p=1.000), infection 

in 16.7% versus 11.9% (p=0.533), re-operation in 

4.8% versus 11.9% (p=0.433), and readmission in 

2.4% versus 7.1% (p=0.616) in the fusion and 

decompression-alone groups, respectively. Age- and 

sex-specific analyses also revealed no significant 

differences in the complications. This is similar to the 

results of other systematic reviews and meta-analyses 

that have found comparable complication and re-

operation rates between decompression and fusion 

and decompression alone, despite the length of the 

surgery, increased blood loss, and increased hospital 

stays in the fusion group [17]. 
 

In the present study gender-specific analysis revealed 

that the benefits of fusion were more apparent in 

women. The difference in ODI scores was significant 

between female patients with fusion and laminectomy 

alone (22.24 ± 4.93 vs. 31.03 ± 11.76; p<0.001), but 

not significant between men (21.77 ± 5.01 vs. 28.80 ± 

14.22; p=0.179). Nevertheless, fusion required 

significantly longer operative time in both men 

(216.00 vs. 146.30 minutes; p<0.001) and women 

(221.51 vs. 146.96 minutes; p<0.001). Although these 

findings should be taken with a grain of salt as the 

male sub-group was not large and the study was not 

designed specifically to detect sex-treatment 

interaction. Recent prospective data on degenerative 

lumbar spondylolisthesis also showed that sex may be 

a factor on the decision to perform surgery, but it 

seems to be a factor due to clinical and radiographic 

indications and not to sex itself [18]. Therefore, the 

current results support the idea of an individualized 
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approach in surgical decision making and not be based 

exclusively on gender. 
 

In sum, our results show a perioperative cost–benefit 

relationship, with a compromise in functional 

outcomes. Fusion had no significant difference in the 

overall and stratified ODI scores, but significantly 

longer surgery and hospital stay, with no difference in 

postoperative pain or complications. This differs from 

the NORDSTEN-DS trial and recent systematic 

reviews that suggest decompression surgery generally 

is enough for most patients with low-grade 

degenerative spondylolisthesis. The difference 

between the procedures was a trivial difference: meta-

analysis of randomized trials found an MD of 0.86, 
95% CI −4.53 to 6.26 ODI [19]. Thus, our findings 

suggest that fusion could be of particular benefit when 

functional outcome is the main goal, but the 

additional operative time and length of hospital stay 

must be considered. 
 

Strength and Limitations 
A significant advantage of this randomized controlled 

trial is the direct comparison between the two groups 

of patients with laminectomy with fusion versus 

laminectomy alone in a cohort of patients with lumbar 

spinal stenosis and low-grade degenerative 

spondylolisthesis with equal group sizes between the 

two treatment arms. Functional disability (Oswestry 

Disability Index (ODI)), postoperative pain (Visual 

Analog Scale (VAS)), operating time, hospital length 

of stay, and complications of the procedure were 

clinically relevant outcomes assessed. The findings are 

supported by randomisation, a standard surgical 

procedure, a prospective recording of outcomes and 

further age and sex-stratified analyses. Several 

constraints should be taken into account, however. 

Due to the limited number of patients included in the 

study (84 patients) and being conducted in a single 

tertiary-care center, there may be limited power and 

generalizability. Follow-up was only for 6 months and 

therefore did not include assessment of longer-term 

outcomes of stenosis recurrence, progression of 

spondylolisthesis, adjacent-segment disease or late 

reoperation. Also, the study was not designed 

specifically to identify treatment effects in age or sex 

subgroups and the absence of formal interaction 

testing restricts the ability to interpret differences 

between subgroups. Other potentially important 

measures like blood loss, radiographic progression, 

fusion status, or quality of life measures were not 

included in the study. 
 

CONCLUSION  
 

Finally, it was concluded that the two procedures 

(laminectomy with fusion and laminectomy) resulted 

in comparable postoperative improvements in 

patients with LSS with low-grade spondylolisthesis. 

Laminectomy plus fusion was correlated with 

significantly improved postoperative functional status 

(lower ODI scores), but similar postoperative pain 

(VAS scores) were obtained between laminectomy 

plus fusion and laminectomy alone. Fusion did, 

however, take much longer operative time and 

hospital stay with no significant difference in nerve-

root injury, dural tear, infection, re-operation, or 

readmission. These results indicate that, in certain 

patients with degenerative spondylolisthesis, fusion 

could offer a further postoperative advantage, but this 

needs to be balanced against the increased peri-

operative workload. Routine fusion of the entire 

population of patients should not be performed, and it 

should be used based on patient's clinical symptoms, 

functional impairment, spinal stability and surgical 

requirements. 
 

BIBLIOGRAPHY 
 

1. Kwon JW, Moon SH, Park SY, Park SJ, Park SR, 

Suk KS, Kim HS, Lee BH. Lumbar Spinal 

Stenosis: Review Update 2022. Asian Spine J. 

2022 Oct;16(5):789-798. doi: 

10.31616/asj.2022.0366 

2. Fritz JM, Delitto A, Welch WC, Erhard RE. 

Lumbar spinal stenosis: a review of current 

concepts in evaluation, management, and 

outcome measurements. Archives of physical 

medicine and rehabilitation. 1998 Jun 

1;79(6):700-8. https://doi.org/10.1016/S0003-

9993(98)90048-X 

3. Abdou A, Kades S, Masri-Zada T, Asim S, Bany-

Mohammed M, Agrawal DK. Lumbar Spinal 

Stenosis: Pathophysiology, Biomechanics, and 

Innovations in Diagnosis and Management. J 

Spine Res Surg. 2025;7(1):1-17. doi: 

10.26502/fjsrs0082.  

4. Kalichman, L., Hunter, D.J. Diagnosis and 

conservative management of degenerative lumbar 

spondylolisthesis. Eur Spine J 17, 327–335 

(2008). https://doi.org/10.1007/s00586-007-

0543-3 

5. Rangwalla, K., Filley, A., El Naga, A. et al. 

Degenerative lumbar spondylolisthesis: review of 

current classifications and proposal of a novel 

classification system. Eur Spine J 33, 1762–1772 

(2024). https://doi.org/10.1007/s00586-023-

07818-x  

6. Kulkarni AG, Kunder TS, Dutta S. Degenerative 

spondylolisthesis: when to fuse and when not to? 

A new scoring system. Clinical Spine Surgery. 

2020 Oct 1;33(8):E391-400. DOI: 

10.1097/BSD.0000000000000970 

7. Katz JN, Zimmerman ZE, Mass H, Makhni MC. 

Diagnosis and management of lumbar spinal 

stenosis: a review. Jama. 2022 May 

3;327(17):1688-99. doi:10.1001/jama.2022.5921 

8. Dhar UK, Menzer EL, Lin M, O’Connor T, 

Ghimire N, Dakwar E, Papanastassiou ID, 

Aghayev K, Tsai CT, Vrionis FD. Open 

laminectomy vs. minimally invasive 



                                                  ©2025 European Journal of Clinical Pharmacy; All Rights Reserved 

  

10703 

 

How to Cite: Yasin I, Yasin R, Shahid M, Yasin W, Yasin F. Comparison of the outcomes of laminectomy plus 

fusion versus laminectomy alone in the treatment of lumbar spinal stenosis with spondylolisthesis. European 

Journal of Clinical Pharmacy. 2025. 7(1) 10697-10703  
 

  

   

laminectomy for lumbar spinal stenosis: a review. 

Frontiers in Surgery. 2024 Nov 7;11:1357897. 

https://doi.org/10.3389/fsurg.2024.1357897 

9. Anderson PA, Matz PG, Groff MW, Heary RF, 

Holly LT, Kaiser MG, Mummaneni PV, Ryken 

TC, Choudhri TF, Vresilovic EJ, Resnick DK. 

Laminectomy and fusion for the treatment of 

cervical degenerative myelopathy. Journal of 

Neurosurgery: Spine. 2009 Aug 1;11(2):150-6. 

https://doi.org/10.3171/2009.2.SPINE08727 

10. Badiee RK, Mayer R, Pennicooke B, Chou D, 

Mummaneni PV, Tan LA. Complications 

following posterior cervical decompression and 

fusion: a review of incidence, risk factors, and 

prevention strategies. J Spine Surg. 2020 

Mar;6(1):323-333. doi: 10.21037/jss.2019.11.01. 

11. Epstein NE. Lower complication and reoperation 

rates for laminectomy rather than MI TLIF/other 

fusions for degenerative lumbar 

disease/spondylolisthesis: A review. Surg Neurol 

Int. 2018 Mar 7;9:55. doi: 10.4103/sni.sni_26_18  

12. Guha D, Heary RF, Shamji MF. Iatrogenic 

spondylolisthesis following laminectomy for 

degenerative lumbar stenosis: systematic review 

and current concepts. Neurosurgical focus. 2015 

Oct 1;39(4):E9. 

https://doi.org/10.3171/2015.7.FOCUS15259 

13. Kim SI, Ha KY, Kim YH, Kim YH, Oh IS. A 

Comparative study of decompressive 

laminectomy and posterior lumbar interbody 

fusion in grade i degenerative lumbar 

spondylolisthesis. Indian J Orthop. 

2018;52(4):358-62 

14. Ghogawala Z, Dziura J, Butler WE, Dai F, 

Terrin N, Magge SN, Coumans JV, Harrington 

JF, Amin-Hanjani S, Schwartz JS, Sonntag VK. 

Laminectomy plus fusion versus laminectomy 

alone for lumbar spondylolisthesis. New England 

Journal of Medicine. 2016 Apr 14;374(15):1424-

34. DOI: 10.1056/NEJMoa1508788 

15. Austevoll IM, Hermansen E, Fagerland MW, 

Storheim K, Brox JI, Solberg T, Rekeland F, 

Franssen E, Weber C, Brisby H, Grundnes O. 

Decompression with or without fusion in 

degenerative lumbar spondylolisthesis. New 

England Journal of Medicine. 2021 Aug 

5;385(6):526-38. DOI: 

10.1056/NEJMoa2100990 

16. Gadjradj PS, Basilious M, Goldberg JL, Sommer 

F, Navarro-Ramirez R, Mykolajtchuk C, Ng AZ, 

Medary B, Hussain I, Härtl R. Decompression 

alone versus decompression with fusion in 

patients with lumbar spinal stenosis with 

degenerative spondylolisthesis: a systematic 

review and meta-analysis. Eur Spine J. 2023 

Mar;32(3):1054-1067. doi: 10.1007/s00586-022-

07507-1. 

17. Chen Z, Xie P, Feng F, Chhantyal K, Yang Y, 

Rong L. Decompression Alone Versus 

Decompression and Fusion for Lumbar 

Degenerative Spondylolisthesis: A Meta-

Analysis. World Neurosurg. 2018 Mar;111:e165-

e177. doi: 10.1016/j.wneu.2017.12.009 

18. Walker TN, Urquhart JC, Rasoulinejad P, Singh 

S, Glennie RA, Fisher CG, Rampersaud YR, 

Abraham E, Street J, Dvorak MF, Paquette S, 

Charest-Morin R, Dea N, Gelinas-Phaneuf N, 

Kwon BK, Bailey CS. Differences in the surgical 

management of degenerative lumbar 

spondylolisthesis based on self-reported sex: 

analysis of the CSORN prospective DLS study. J 

Neurosurg Spine. 2024 Mar 8;40(6):723-732. doi: 

10.3171/2024.1.SPINE23621. 

19. Kaiser R, Kantorová L, Langaufová A, Slezáková 

S, Tučková D, Klugar M, Klézl Z, Barsa P, 

Cienciala J, Hajdúk R, Hrabálek L, Kučera R, 

Netuka D, Prýmek M, Repko M, Smrčka M, 

Štulík J. Decompression alone versus 

decompression with instrumented fusion in the 

treatment of lumbar degenerative 

spondylolisthesis: a systematic review and meta-

analysis of randomised trials. J Neurol Neurosurg 

Psychiatry. 2023 Aug;94(8):657-666. doi: 

10.1136/jnnp-2022-330158.

 


