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Abstract: Objective To analyze the effect of spinal endoscopic unilateral interlaminar approach with bilateral decompression of 

the spinal canal to improve lumbar spine function in patients with lumbar spinal stenosis (LSS). Methods A total of 82 patients 

with LSS admitted in Shanghai Jiao Tong University Affiliated Songjiang Hospital from August 2021 to August 2023 were selected 

and divided using the randomized numerical table method, in which 41 patients were treated with spinal endoscopic 

percutaneous interlaminar approach decompression of the spinal canal (control group), and 41 patients were treated with spinal 

endoscopic unilateral interlaminar approach bilateral decompression of the spinal canal (study group). The surgical indexes, 

lumbar spine function, pain level, imaging indexes, microinflammatory factors of the spinal canal, oxidative stress indexes, 

therapeutic effects and complications were compared between the two groups. Results Compared with the control group, the 

study group had a shorter operation time and bedtime, less intraoperative bleeding, lower herniation encroachment ratio and 

higher spinal canal area (P<0.05). At 24 h after surgery, in study group, monocyte chemotactic protein-1 (MCP-1) , interleukin 

(IL)-1β, IL-1α, serum malondialdehyde (MDA) were lower than those of the control group (P<0.05), while the levels of superoxide 

dismutase (SOD) and glutathione peroxidase (GSH Px) were higher than those of the control group (P<0.05). The excellent rate 

of MacNab in the study group was higher than that in the control group (92.68% vs 75.61%, 2=4.479, P<0.05), and the total 

incidence of complications was lower than that in the control group (4.88% vs 19.51%, 2=4.100, P<0.05). Conclusion 

SPercutaneous intervertebral foraminal approach and unilateral interlaminar approach are the commonly used approaches to 

perform spinal decompression in LSS patients, and both achieved good results, but spinal endoscopic unilateral interlaminar 

approach with bilateral decompression of the spinal canal is better, which is conducive to the improvement of lumbar spine 

function, reduce the degree of lumbar pain, spinal canal microinflammatory injury and oxidative stress injury, and reduce 

complications, and the clinic can be further popularized and applied. 

Keywords: Lumbar spinal stenosis; Lpinal endoscopic bilateral decompression of the spinal canal with unilateral interlaminar 

approach; Lumbar spine function; Lpinal canal microinflammatory factor 
 

 

Lumbar spinal stenosis (LSS) mainly affects middle-

aged and elderly individuals, with the degree of spinal 

canal narrowing increasing with age [1]. Conservative 

treatment is often advocated clinically for LSS, which can 

effectively alleviate patients' symptoms in the short term. 

However, the long-term efficacy is not satisfactory, 

necessitating decompression surgery. Decompression 

surgeries of the spinal canal are common surgical 

approaches for treating LSS, which can effectively 

alleviate spinal cord compression, restore normal load 

capacity of the intervertebral joints, and improve lumbar 

spine function. However, these procedures are associated 

with significant trauma to the patient's body and a high 

incidence of postoperative complications, limiting their 

clinical effectiveness [2]. 

Minimally invasive spinal canal decompression 

surgery has been gradually used in the treatment of LSS, 

with promising clinical applications. Common surgical 

approaches include the percutaneous interlaminar 

endoscopic approach and the unilateral laminar approach, 

with differences in efficacy between different approaches 

[3]. Therefore, this study primarily analyzed the 

effectiveness of minimally invasive unilateral laminar 

decompression surgery for LSS patients. 

 

1 Material and methods 

 

1.1 General data  
 

From August 2021 to August 2023, 82 patients with 

LSS from Shanghai Jiao Tong University Affiliated 

Songjiang Hospital were selected for the study. They were 

divided into study group and control group using a random 

number table, with 41 patients in each group. There were 
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24 males and 17 females in the study group, aged 40-72 

(58.64±10.39) years old, with an average course of  

(3.12±0.48) years. There were 23 males and 18 females in 

the control group, aged 41-72 (58.73±10.42) years old, 

with an average course of (3.14±0.49) years. There was no 

statistically significant differences in general data between 

the two groups (P > 0.05). 

Inclusion criteria: (1) based on the "Expert 

consensus on diagnosis and treatment for degenerative 

lumbar spinal stenosis", patients diagnosed with LSS by X-

ray and CT examination; (2) single-segment stenosis; (3) 

with high surgical tolerance, and agree to received spinal 

canal decompression surgery; (4) informed consent from 

patients and their families to participate in the study. 

Exclusion criteria: (1) diagnosis of multi-segmental 

LSS; (2) with history of lumbar spine surgery; (3) 

concurrent cancer, autoimmune diseases, or coagulation 

disorders; (4) with contraindications, inability to undergo 

surgery; (5) presence of other lumbar spine diseases such 

as vertebral canal deformities, lumbar vertebral fractures, 

discitis; (6) presence of psychiatric disorders, or sensory 

impairments. 

 

1.2 Methods 
 

The study group underwent minimally invasive 

unilateral laminotomy bilateral decompression (ULBD) 

surgery under spinal endoscopy. The surgical procedure 

was as follows: the patient was placed in a prone position 

with slight flexion at the hip and knee joints. General 

anesthesia was administered, and the surgical site was 

prepared and draped. The C-arm X-ray machine was used 

for positioning and marking of the surgical site, midline, 

and superior and inferior pedicles. A surgical incision, 

approximately 12-15 mm in length, was made adjacent to 

the articular prominence. The lamina and soft tissues were 

carefully dissected, and a working sleeve was inserted and 

an endoscope was introduced. After achieving hemostasis, 

the bone surface was adequately exposed, and the 

decompression range was assessed and marked. The lesion 

area was thinned using a burr drill, and the lamina was 

opened using laminectomy rongeurs until the ligamentum 

flavum was encountered. The contralateral part of the 

spinous process was identified and removed, followed by 

further removal of hypertrophic bone from the upper and 

lower laminae and the inner edge of the articular process. 

The intervertebral foramen was carefully expanded, and 

the ligamentum flavum was identified and excised to 

relieve pressure on the nerve roots and dura mater. The 

decompression effect was observed, and 

electrocoagulation hemostasis was performed. The 

endoscope and working sleeve were removed, and the 

surgical incision was sutured. Sterile dressings were 

applied to cover and dress the incision, and the surgery was 

completed. 

The control group underwent percutaneous 

endoscopic lumbar decompression (PELD) surgery via the 

transforaminal approach. The surgical procedure was as 

follows: the patient was placed in a prone position, and 

anesthesia was administered at a point 12 cm lateral to the 

midline of the spine and at the level of the intervertebral 

space. A puncture needle was inserted into the skin and 

advanced to the intervertebral foramen, after which the 

stylet was removed and a guidewire was inserted. A 

surgical incision of approximately 7 mm in length was 

made along the puncture point, and the puncture needle 

was removed. A dilation tube was inserted under the 

guidance of the C-arm X-ray machine until reaching the 

articular prominence, after which the endoscope was 

inserted into the intervertebral foramen. The articular 

prominence was enlarged using a trephine, and 

hypertrophic bone was carefully removed to widen the 

intervertebral foramen. The ligamentum flavum was 

repaired and excised using a radiofrequency knife, and the 

nerve roots and protruding intervertebral disc were fully 

exposed. The protruding intervertebral disc was gently 

removed, and the outer annulus fibrosus was managed. 

After confirming the satisfactory decompression effect, 

electrocoagulation hemostasis was performed. The 

working channel and endoscope were removed, and the 

surgical incision was sutured. The surgery was completed 

with dressing of the incision. 

 

1.3 Observation indicator 

 
(1) Surgical indicators: including surgical time, 

intraoperative blood loss, and bedridden time.  

(2) Lumbar function: evaluation criteria refer to the 

Oswestry Disability Index (ODI). ODI has a total score of 

50 pionts, with lower scores indicating better lumbar 

function. 

(3) Pain intensity: Visual Analog Scale (VAS) was 

selected as the evaluation tool, with a total score of 10 

pionts, with higher scores representing stronger pain 

sensation.  

(4) CT imaging indicators: Spiral CT was used to 

detect the percentage of protrusions and the area of the 

vertebral canal occupied by protrusions in both groups. 

(5) Vertebral canal inflammatory factors: 6 mL of 

venous blood was collected before and 24 hours after 

surgery in a fasting state, centrifuged, and the serum was 

separated and stored at -20°C for subsequent analysis. 

Enzyme-linked immunosorbent assay (ELISA) was used 

to detect the levels of monocyte chemoattractant protein-1 

(MCP-1), interleukin-1β (IL-1β), and interleukin-1α (IL-

1α) in both groups.  

(6) Oxidative stress indicators: Before and 24 hours 

after surgery, serum malondialdehyde (MDA), superoxide 

dismutase (SOD), and glutathione peroxidase (GSH-Px) 

levels were detected using ELISA in both groups. 

(7) Treatment effect: The MacNab scoring criteria 

were used as the basis for judgment, ① Symptoms such 

as lower back and leg pain and restricted activity basically 

disappeared after treatment, classified as excellent; ② 

Symptoms such as lower back and leg pain significantly 

improved after treatment, with no intermittent pain, 

classified as good; ③ Symptoms such as lower back and 

leg pain were relieved to some extent after treatment, but 

intermittent pain existed, affecting normal life and work, 
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classified as fair; ④  There was no significant 

improvement in symptoms after treatment, classified as 

poor. The excellent and good rate was calculate.  

(8) Complications: including nerve root injury, 

infection, and dural membrane injury. 

 

1.4 Statistical methods 

 
SPSS 25.0 software was used for data analysis. 

Measurement data were described as x±s, and intergroup 

comparisons were made using independent sample t-tests. 

Count data were expressed as case (%), and intergroup 

comparisons were made using the chi-square test. A P-

value less than 0.05 was considered statistically significant. 

 

2 Results 

 

2.1 Comparison of surgical indicators between two 

groups  
 

The surgical time and bedridden time were shorter, 

and the intraoperative blood loss was less in the study 

group than those in the control group, with statistically 

significant difference (P＜0.05). See Table 1.  

 

Tab.1 Comparison of surgical indicators between two groups 

（n=41,x±s） 

 

2.2 Comparison of lumbar spine function and pain 

severity between two groups 

 
Postoperatively, the ODI and VAS scores of the study 

group were lower than those of the control group, with 

statistically significant difference (P < 0.05). See Table 2. 

 
Tab.2  Comparison of lumbar spine function and pain severity 

between two groups （n=41,x±s） 

Group ODI Score VAS  Score 

Before 

surgery 

After 

surgery 

Before 

surgery 

After 

surgery 

Study group 37.21±6.45 13.46±2.11 7.23±1.05 1.38±0.24 

Control group 37.29±6.31 18.57±4.23 7.21±1.03 1.89±0.35 

t value 0.057 6.955 0.087 7.695 

P value 0.955 ＜0.001 0.931 ＜0.001 

 

2.3 Comparison of CT imaging indicators between 

two groups 

 
Postoperatively, the percentage of protrusions in the 

study group was lower than that in the control group, while 

the vertebral canal area was larger than that in the control 

group (P < 0.05). See Table 3. 

 
Tab.3  Comparison of CT imaging indicators between two 

groups （n=41,x±s） 

 

Group Percentage of 

protrusions (%) 

Vertebral canal area (mm2) 

Before 

surgery 

After 

surgery 

Before 

surgery 

After surgery 

Study group 0.64±0.13 0.13±0.04 51.39±10.46 172.48±15.34 

Control group 0.62±0.12 0.19±0.08 51.82±10.54 156.93±12.41 

t value 0.724 4.295 0.185 5.046 

P value 0.471 ＜0.001 0.853 ＜0.001 

 

2.4 Comparison of treatment effect between two 

groups 

 
The MacNab excellent and good rate in the study 

group was higher than that in the control group, with 

statistically significant difference (P < 0.05). See Table 4. 

 
Tab.4  Comparison of treatment effect between two groups 

（n=41, case） 

 

2.5 Comparison of vertebral canal inflammatory 

factors between two groups 

 
At 24 hours postoperatively, the levels of MCP-1, IL-

1β, and IL-1α in both groups increased, with the study 

group being lower than the control group, the difference 

was statistically significant (P < 0.05). See Table 5. 

 

2.6 Comparison of oxidative stress indicators 

between two groups 

 
At 24 hours postoperatively, the level of MDA in the 

study group was lower than that in the control group, while 

the levels of SOD and GSH-Px were higher than those in 

the control group (P < 0.05). See Table 6. 

 

2.7 Comparison of complication between two groups 

 
There were 2 cases of infection in the study group, 1 

case of nerve injury, 6 cases of infection, and 1 case of 

spinal cord injury in the control group. The total incidence 

of complications in the study group was lower than that in 

the control group (P<0.05).

Group Surgical time

（min） 

Intraoperative 

blood loss（mL） 

Bedridden 

time（d） 

Study group 100.85±10.24 352.78±29.56 6.35±1.47 

Control group 109.73±10.46 368.42±33.21 8.96±1.72 

t value 3.884 2.252 7.386 

P value ＜0.001 0.027 ＜0.001 

Group Excellent  Good  Fair Poor Excellent and 

good rate (%) 

Study group 20 18 2 1 92.68 

Control group 17 14 7 3 75.61 

2 value     4.479 

P value     0.034 
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Tab.5 Comparison of vertebral canal inflammatory factors between two groups (n=41, 𝑥̅±s) 

Group 
MCP-1（pg/mL） IL-1β（ng/L） IL-1α（ng/L） 

 
Before surgery After surgery Before surgery After surgery Before surgery After surgery 

Study group 
196.38±21.45 285.62±24.97 10.26±1.45 20.93±4.12 9.23±1.08 16.45±2.89 

Control group 
196.83±21.47 372.56±28.35 10.38±1.47 28.75±6.11 9.26±1.09 21.36±4.82 

t value 0.095 14.736 0.372 22.435 0.125 5.594 

P value 0.925 ＜0.001 0.711 ＜0.001 0.901 ＜0.001 

 

Tab.6 Comparison of oxidative stress indicators between two groups (n=41, 𝑥̅±s) 

Group MDA（μmol/L） SOD（U/mL） GSH-Px（pg/mL） 

 
Before surgery After surgery24 h Before surgery After surgery24 h Before surgery After surgery24 h 

Study group 
4.26±1.03 13.46±2.59 349.85±42.73 293.47±38.61 186.54±23.41 146.35±20.09 

Control group 
4.58±1.24 18.72±4.16 349.68±42.51 238.64±32.56 186.72±23.15 114.83±16.24 

t value 1.271 6.873 0.018 6.951 0.035 7.813 

P value 0.207 ＜0.001 0.986 ＜0.001 0.972 ＜0.001 

 

3 Discussion 

 
LSS is a degenerative disease with a high incidence 

rate, second only to lumbar disc herniation. It is typically 

caused by factors such as lumbar vertebral osteophyte 

formation, facet joint hypertrophy, and thickening of the 

ligamentum flavum. Clinically, it manifests as symptoms 

such as lower back and leg pain, intermittent claudication, 

and limited lumbar extension [5-6]. 

For patients with severe conditions and no 

improvement after conservative treatment for three months, 

surgical intervention is necessary to rapidly improve 

clinical symptoms, relieve nerve compression, and control 

disease progression [7]. With the introduction of minimally 

invasive concepts and the improvement of minimally 

invasive techniques, minimally invasive surgery has 

become a trend in the treatment of LSS. Compared to 

traditional open surgery, the incision for endoscopic spinal 

canal decompression is smaller, allowing for maximum 

preservation of muscle tissue attachment points and 

reducing the extent of detachment of the deep fascia and 

multifidus muscles. During the surgery, muscle tissue does 

not need to be in a prolonged stretched state, promoting 

normal peripheral blood flow, reducing intraoperative 

bleeding, and alleviating postoperative pain. Additionally, 

spinal endoscopy can widen the surgical field of view, 

accurately locate the lesion, preserve the integrity of the 

posterior spinal ligaments, maintain the stability of the 

lumbar spine structure, and accelerate postoperative 

recovery [8-10]. 

The results of this study showed that the patients 

treated with unilateral interlaminar approach under spinal 

endoscopy for bilateral decompression had better surgical 

outcomes, CT imaging indicators, treatment efficacy, and 

lower complication rates compared to the control group. 

This finding was consistent with the research reported by 

Li et al [11], confirming the effectiveness and safety of the 

unilateral interlaminar approach under spinal endoscopy 

for bilateral decompression in the treatment of LSS. The 

reason for this can be analyzed as follows. Although the 

transforaminal percutaneous endoscopic approach can 

rapidly decompress the intervertebral foramen, relieving 

the pressure inside the dural sac to release the nerve roots, 

it has a blind spot in dealing with spinal canal stenosis, 

increasing surgical difficulty and duration [12]. In contrast, 

the unilateral interlaminar approach utilizes the interspace 

between the posterior vertebral plates as the puncture point, 

enabling direct penetration of the ligamentum flavum to 

reach the vertebral canal. This approach exposes the 

posterior aspect of the vertebral canal, allowing sequential 

decompression of the neural foramens, lateral recesses, 

and central canal. With endoscopic assistance, this 

approach simplifies the surgical steps, shortens the 

duration, reduces the risk of nerve and dural sac injuries 

associated with the surgical approach, decreases 

intraoperative bleeding and complications, enhances 

surgical safety, improves outcomes, and optimizes CT 

imaging parameters [13].  

The study also found that the lumbar spine function 

scores and pain scores of study group were superior to 

those of control group, similar to the findings reported by 

Guo et al.  [14]. The analysis attributes this to the fact that 

the percutaneous transforaminal approach enters the 

vertebral canal by enlarging the intervertebral foramen and 

may affect surgical outcomes and delay the recovery of 

lumbar function by not completing decompression under 

direct visualization. In contrast, the unilateral interlaminar 

approach achieves better decompression by clearing 

hypertrophic bone within the facet joints and the upper and 

lower vertebral plates while preserving the facet joints. 

This approach is more effective in relieving pressure 



                                           Chin J Clin Res, May 2024, Vol.37, No.5 

within the dural sac, reducing the severity of lumbar pain, 

and improving lumbar function [15]. Although bilateral 

vertebral canal decompression via endoscopy is minimally 

invasive, it still inflicts trauma on the patient's body, 

causing local tissue damage, inflammation, and stress 

reactions, which exacerbate postoperative pain. MCP-1, 

IL-1β, and IL-1α are common clinical inflammatory 

mediators whose expression levels abnormally increase 

when the body undergoes an inflammatory response. MDA, 

SOD, and GSH-Px are oxidative stress indicators; when 

the body undergoes stress reactions, it produces large 

amounts of reactive oxygen species, depleting the levels of 

antioxidant enzymes (SOD and GSH-Px) and generating 

MDA. The study found that 24 h after surgery, the levels 

of inflammatory factors and MDA increased in both groups, 

while SOD and GSH-Px decreased, but the fluctuation 

amplitude in the study group was lower than that in the 

control group. The reason for this is that compared to the 

transforaminal percutaneous endoscopic approach, the 

unilateral interlaminar approach directly and extensively 

decompresses, effectively reducing the compression of 

nerve roots by the working channel, improving patients' 

surgical tolerance, reducing damage to the body, thereby 

alleviating inflammatory and oxidative stress responses, 

and accelerating postoperative recovery. 

In summary, for patients with LSS, performing 

unilateral interlaminar approach under spinal endoscopy 

for bilateral decompression yields good results. This 

approach is beneficial for optimizing surgical and CT 

imaging indicators, improving lumbar spine function, 

alleviating lumbar spine pain symptoms, reducing 

inflammation and oxidative stress injuries within the spinal 

canal, decreasing the occurrence of complications, and 

increasing the MacNab excellent rate. 
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