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Abstract 

Objective: The purpose of this study was to provide a comprehensive description of our experience in treating lumbar 

spinal stenosis (LSS) patients and the clinical outcomes and postoperative complications of surgical decompression and 

non-instrumented posterolateral fusion. 

Methods: It’s an observational descriptive cross-sectional study conducted on 124 consecutive patients operated for 

the first time for lumber spinal stenosis. 

Results: A total of 124 patients operated for the first time for lumber spinal stenosis during the study period.  The mean 

age was 63.8±11.6 years. Women were slightly predominant compared to men (52.4% vs. 47.6%).  The mean Oswestry 

disability index differed statistically significantly between time points (F (1.93, 237.798) = 6995.59, P < 0.0001)          

between all the periods (Figure 1). Similarly for Zurich Claudication Questionnaire score over time, the mean also was 

significantly different between time points (F (2, 246) = 70.828, P < 0.0001). 

Conclusion: Posterolateral fusion surgery with decompression was found to be an effective treatment for lumbar spinal 

stenosis. This approach involves fusion without instrumentation, which reduces both operating time and intraoperative 

complications. It also leads to faster post-operative mobilization and less pain. Therefore, it is suggested that posterol-

ateral noninstrumented fusion surgery with decompression be considered as a primary treatment option for lumbar 

spinal stenosis. 
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Introduction 

Lumbar spinal stenosis (LSS) is a condition in which the dural tract and the nerve roots are compressed due to the de-

generation of the intervertebral disk, and facet joints. This leads to the thickening/buckling of ligamentum flavum (1).  

The first clinical description was attributed to Verbiest in 1954. The degenerative spinal stenosis can occur with other 

conditions including degenerative spondylolisthesis or degenerative scoliosis (2). LSS prevalence is still unknown but it 

is mainly reported in the aging population and causes significant discomfort and limitations to daily chores and results in 

severe disability (3,4). The patients complain mostly of low back pain (LBP), sciatica and intermittent claudication (1). 

Other symptoms include leg numbness, imbalance and lower extremity weakness.  A detailed patient history, physical 

examination and radiographic images are considered for diagnosing patients with LSS. The most important findings rep-

resenting LSS are age, neurogenic claudication, classic pain radiating to the leg or buttock (which is exacerbated during 

lumbar extension and relieved on seating or lumbar flexion), and wide-based gait, anatomic narrowing observed in radi-

ographic images. Even the electromyography results and nerve root block is utilized for patient diagnosis (4).  
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Many different classifications have been reported with the most utilized have been described by Arnoldi et al. categoriz-

ing LSS into congenital and acquired. Congenital LSS is further classified into idiopathic and achondroplastic LSS; on oth-

er hand, acquired LSS is classified into degenerative, combined, iatrogenic, spondylolisthesis, post-traumatic and miscel-

laneous (5). Patients with symptomatic LSS begin firstly with conservative treatments. Analgesics, NSAIDs, opioids and 

muscle relaxants are used but this poses a threat to the older population. A comprehensive rehabilitation program of 

manual therapy , stretching and strengthening exercises for the lumbar spine and hip region have been advocated to LSS 

patients (6). LSS accounts for 30% of all epidural injections; however the results for epidural corticosteroids have 

shown limited benefit (2). For patients who do not show any improvement with conservative management or who have 

severe symptoms and thecal sac compression on examination, surgical intervention is generally recommended. There 

are many surgical approaches for treating LSS which include open, minimally invasive and endoscopic procedures (7). 

The most widely used surgical techniques are based on the principle of decompression alone or decompression and  

fusion, with or without instrumentation. Success rates of 26-100% have been reported for different surgical interven-

tions (8). Usually, decompression surgery is recommended for patients suffering lower limb pain and gait disturbance, 

whereas fusion surgery is performed when there is scoliosis, low back pain, spondylolisthesis, and lumbar instability 

(9,10). 

The purpose of this study was to provide a comprehensive description of our experience in treating lumbar spinal steno-

sis (LSS) patients and the clinical outcomes and postoperative complications of surgical decompression. 

 

Materials and Methods 

Study design and Participants 

It’s an observational descriptive cross-sectional study conducted on 124 consecutive patients operated for the first time 

for lumber spinal stenosis between 2019 and 2022. The indication for surgery was leg pain, back pain and neurogenic 

claudication. The presence or absence of instability was defined by flexion and extension x-ray. 

The eligibility criteria were all adults suffering from symptomatic LSS (radiologically confirmed) with radiculopathy 

neurogenic claudication, caused by degenerative changes, and canal stenosis at a maximum of 2-3 levels. Primary exclu-

sion criteria included having previous lumbar surgeries at the same level, having spondylolisthesis of any grade or de-

generative scoliosis, having evidence of instability on dynamic radiographs, and having to undergo a concomitant fusion 

or instrumentation placement. 

Data collection 

LSS patients who underwent surgery had to respond to several questionnaires at different time points, including.  

 Socio-demographic information (age, gender) and clinical information (number of levels, cause),  

 Oswestry Disability Index (ODI) at preoperatively, after 3, 6, and 12 months post operatively,  

 And a validated outcomes measurement specific to lumbar spinal stenosis, the Zurich Claudication Ques-

tionnaire (ZCQ) after 1, 3, and 6 months post operatively. 

The ODI auto-questionnaire is used to evaluate function of daily activities for patients with acute or chronic back pain, 

whereas the ZCQ is another self-administered that aims to assess symptom severity, physical function, and surgery sat-

isfaction in LSS.  

Statistical analysis 

All statistical analyses were conducted using SPSS version 24.0. Descriptive results are presented as means ± standard 

deviations for continuous variables, and numbers (percentages) for categorical variables. We used two-tailed tests with 

an alpha error of 0.05 and considered P-values less than 0.05 to be statistically significant. We used repeated measures 

ANOVA with a Greenhouse-Geisser correction when necessary to compare the Zurich Claudication Questionnaire and 

Oswestry Disability Index at different time points. 

Results 

A total of 124 patients underwent decompression with posterolateral fusion surgery for the first time during the study 

period to treat lumbar spinal stenosis. The patients' clinical and demographic characteristics are summarized in Table 1. 

The participants ranged in age from 27 to 90 years old, with a mean age of 63.8±11.6 years. The average follow-up time 

was 24 months. There were slightly more women than men (52.4% vs. 47.6%). A total of 64.5% underwent decompres-

sion at one level, 25% at two levels, and 9.7% at three levels. The perioperative complication rate included 0.02 % pa-

tients with dural tears and 0.05% patients with superficial wound infections.  
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No revision surgery was required. Walking distance improved from 200 meters to 1000-1500 meters, and pain im-

proved as measured by a decrease in visual analog scale scores from 8 to 2. The overall satisfaction score on the ZCQ 

scale was 2 at follow-up, and the Oswestry Disability Index improved from 65 preoperatively to 12 postoperatively. 

An analysis of repeated measures using ANOVA and the Greenhouse-Geisser correction showed that there was a signifi-

cant difference in the mean Oswestry Disability Index at different time points (F(1.93, 237.798)=6995.59, P<0.0001). 

Further analysis using the Bonferroni adjustment revealed that the Oswestry Disability Index decreased significantly 

between all-time points (Figure 1). The mean Zurich Claudication Questionnaire score also showed a significant differ-

ence between time points (F(2, 246)=70.828, P<0.0001) with a significant difference seen in the post-intervention 

points in the post hoc analysis (Figure 2). 

Table 1: Patients characteristics N=124. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Decompression is resulted when some of the posterior spinal elements such as ligaments, facets, synovial cysts and oth-

ers are removed by surgery thus increasing the space in the spinal canal. Yet, these elements when removed can worsen 

or create instability after decompression (11). LSS is generally prevalent in older population which was comparable to 

our sample where mean age was 63.8±11.6 years. A previous study, Framingham Study, found that in patients aged be-

tween 60 and 69 years old, the relative LSS was 47.2% and the absolute was 19.4% (12). Another Japanese study on 

4,400 subjects also reported that the incidence of LSS increases by age (13). 

  Frequency Percentage 

Age (mean±SD) 63.8±11.6  (Min:27  Max:90) 

Gender     

Male 59 47.6 % 

Female 65 52.4 % 

Name of operation     

 Decompression with  

posterolateral fusion 

124 100% 

Level number     

1 80 64.5 % 

2 31 25 % 

3 12 9.7 % 

4 1 0.8 % 

Figure 1: Oswestry disability index ODI over time 

 (p-values <0.0001)  

Figure 2: The Zurich Claudication Questionnaire ZCQ 

over time (p-values <0.0001)  
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Outcomes of surgical decompression for lumbar spinal stenosis vary depending on the specific condition of the patient 

and the type of surgery performed. In general, studies have shown that surgical decompression can provide significant 

relief of symptoms such as leg pain, weakness, and numbness caused by the stenosis. Many patients report improve-

ment in their ability to walk and perform daily activities (14,15). 

Furthermore, we report a significant improvement of ODI that evaluates daily functions and the ZCQ is that assess symp-

tom severity, physical function, and surgery satisfaction following decompression for symptomatic lumbar spinal steno-

sis. When comparing surgical decompression and conservative treatment a study conducted over 10 years reported bet-

ter results and Oswestry Disability Index (ODI) for the patients randomized for surgical treatment (16,17). 

On other hand, a recent meta-analysis of randomised controlled trials (RCTs) comparing surgical versus non‐operative 

treatments in participants with lumbar spinal stenosis using the Oswestry Disability Index (pain‐related disability) re-

ported no significant differences after 6 months or 1 year yet favoured decompression at 24 months. A small-sample 

study indicated no significant difference at 2 months in the Oswestry Disability Index for minimally invasive mild de-

compression when compared to epidural steroid injections. Nevertheless, Zurich Claudication Questionnaire (ZCQ) im-

provements were better in the epidural injection group after 2 months at six weeks (Mean Difference ‐0.60), and visual 

analogue scale (VAS) results were better in the mild decompression group (Mean Difference 2.40) (11). The difference 

in findings might be because of studies included in the meta-analysis were of low quality. 

However, as with any surgery, there are risks and potential complications, including infection, bleeding, and nerve dam-

age. Additionally, not all patients will experience the same level of improvement or relief of symptoms, and some may 

require additional surgery or other treatments. It's important to note that the success of the surgery also depend on the 

preoperative state of the patient, the level of stenosis, the associated comorbidities, and the surgical technique used 

(18,19). Also, it is important to discuss the potential risks, benefits, and alternatives with your surgeon before undergo-

ing any surgery. 

Our descriptive study has some limitations such as the cross-sectional design, which is less potent than a cohort study. 

For example, a follow-up longitudinal study can assess the pain before and after the treatment. In addition, the infor-

mation has been gathered from a single centre so the results cannot be generalizable. 

In general, decompression surgery is considered as a last resort when non-surgical treatments such as physical therapy, 

pain management, and medications have failed to provide relief. 

 

Conclusion 

Open interlaminar lumbar decompression with non-instrumented posterolateral fusion is an effective technique that 

provides sufficient canal decompression, reduces instability, improves patient comfort in the postoperative period, en-

hances walking ability, and reduces pain. Our patient demonstrated significant improvements in quality of life in both 

the short and long term follow-up periods. Based on these results, we conclude that decompression with posterolateral 

fusion surgery is a good long-term treatment option.  
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