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Clinical outcomes of unilateral 
biportal endoscopic discectomy 
vs. microdiscectomy in lumbar 
disc herniation

Yi He , Peng-fei Cao , Yin Zhang , Xun-an Xu  and Tong-guang Xu *

Department of Orthopedics, The People’s Hospital of Suzhou New District, Suzhou, China

Background: Lumbar disc herniation (LDH) often causes radiculopathy, resulting 
in unilateral leg pain and lower back discomfort. Minimally invasive techniques 
such as microscopic discectomy (MSLD) and unilateral biportal endoscopic (UBE) 
discectomy are widely used. However, comparative data are limited. This study 
compares the clinical outcomes and complications of UBE and MSLD.
Methods: A single-center, retrospective, non-randomized analysis was con-
ducted on 80 patients with LDH who underwent surgical treatment at People’s 
Hospital of Suzhou New District between January 2021 and September 2023. 
Patients were categorized according to the surgical technique received into a 
microscope group (MG, n = 38) and endoscopic group (EG, n = 42). Pre- and 
postoperative pain (VAS), functional recovery (ODI, JOA), and intervertebral space 
height were assessed. Postoperative efficacy and complication rates were evalu-
ated at a 6-month follow-up.
Results: Compared with MG, the EG group was associated with shorter operation 
and hospitalization times and less intraoperative blood loss (p = 0.03, p = 0.02). 
VAS, ODI, and JOA scores improved over time in both groups, with greater early 
improvements observed in EG at 3 days, 3 months, and 6 months postoperatively 
(p = 0.04, p = 0.01, p = 0.02). At 6 months, EG was also associated with better 
preservation of intervertebral space height (p = 0.04). No statistically significant 
differences were observed between groups in terms of overall clinical efficacy or 
postoperative complication rates (p > 0.05).
Conclusion: Both UBE and MSLD are effective surgical options for the treatment 
of LDH. The findings suggest that UBE may offer advantages in surgical efficiency, 
early pain relief, functional recovery, and intervertebral space preservation. Given 
the retrospective, non-randomized design, selection bias and residual confound-
ing cannot be entirely excluded, so these associative findings require confirma-
tion in prospective studies with longer follow-up.
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1 Introduction

Lumbar disc herniation (LDH) is among the common diseases in spinal surgery, frequently 
resulting in sciatica and low back pain. In severe cases, compression of the cauda equina may 
occur, leading to significant neurological deficits and a substantial decline in patients’ quality 
of life (1, 2). In clinical practice, conservative treatment is typically the first-line approach for 
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managing LDH. However, surgical intervention becomes necessary 
when conservative treatments fail or if there is progressive deteriora-
tion of symptoms. Traditional lumbar discectomy, while effective, has 
several drawbacks including a large incision, reduced stability of the 
iatrogenic lumbar vertebra, and potential complications such as nerve 
root adhesion. These factors can prolong hospitalization and increase 
healthcare costs (3, 4). Recent advances in minimally invasive tech-
niques and spinal instrumentation, microscopic and endoscopic 
approaches have been increasingly adopted in the surgical manage-
ment of LDH. Microscopic discectomy (MSLD) provides a three-
dimensional surgical field, enhances visualization of deep anatomical 
structures, and improves identification of pathological targets while 
minimizing injury to adjacent neural tissues during surgery (5, 6). 
Nevertheless, MSLD typically requires laminar resection, paraspinal 
muscle stripping, and partial bone removal, which may compromise 
the stability of the posterior spinal elements. To reduce the influence 
on the posterior structure of the spine, endoscopy is gradually used in 
the field of spinal diseases. Unilateral biportal endoscopic (UBE) dis-
cectomy via posterior intervertebral plate approach can achieve cen-
tral spinal canal decompression on the one hand and reduce the 
pressure of bilateral nerve roots and lateral recess on the other hand, 
which provides a new choice for LDH treatment. Unilateral biportal 
endoscopic (UBE) discectomy via the posterior intervertebral plate 
approach can achieve central spinal canal decompression on the one 
hand and reduce the pressure of bilateral nerve roots and lateral recess 
on the other hand, offering a promising option for LDH treatment. 
While clinical practice predominantly focuses on evaluating the indi-
vidual efficacy of UBE and MSLD, there remains a dearth of studies 
that compare both techniques in a standardized manner. Our study 
aims to address this gap by focusing on the comparative clinical out-
comes of UBE and MSLD, especially concerning early postoperative 
recovery and intervertebral space preservation. We hypothesized that 
UBE would result in faster recovery and better structural preservation 
compared to MSLD.

While previous studies have shown comparable outcomes in 
terms of overall efficacy, this research provides a detailed evaluation 
of both early and intermediate postoperative intervals, specifically 
addressing the important aspect of intervertebral space preservation 
a factor often overlooked in prior studies. Thus, this study not only 
compares clinical effectiveness and complications but also offers 
insights into the nuances of early functional recovery and anatomical 
preservation. Our findings provide new evidence on the efficacy and 
safety profiles of these two minimally invasive procedures, contribut-
ing valuable data for clinical decision-making.

2 Materials and methods

2.1 Research flow chart

Figure 1 shows the flow chart of this research.

2.2 Research design

This retrospective single-center study included a total of 80 
patients diagnosed with LDH who underwent surgery at the People’s 
Hospital of Suzhou New District, between January 2021 and 
September 2023. Of these, 38 patients had previously received MSLD 

and were categorized into the microscope group (MG), while 42 
patients had undergone UBE and were categorized into the endoscope 
group (EG). Grouping was therefore based on the surgical technique 
received. We prepared this manuscript in accordance with the 
STROBE (Strengthening the Reporting of Observational Studies in 
Epidemiology) checklist for observational studies 
(Supplementary file S1).

The choice of surgical modality (UBE vs. MSLD) was made 
through shared decision-making, considering anatomical feasibility 
and patient preference. Both approaches were regarded as technically 
suitable for single-level LDH with imaging-confirmed nerve root 
compression and failed conservative management. All procedures 
were performed by the same experienced surgical team.

All patients were rigorously screened according to strict inclusion 
and exclusion criteria to ensure cohort uniformity and data integrity. 
Inclusion criteria were as follows: (1) meeting the diagnostic criteria 
for LDH, characterized by radiating pain or numbness in the lower 
extremities, with or without accompanying low back pain, and with 
corresponding sensory and myodynamia deficits in the lower limbs 
(7); (2) Presence of single-segment LDH confirmed via imaging 
modalities such as CT and MRI, with clinical symptoms consistent 
with imaging findings; (3) lack of symptom improvement following 
conservative treatment for more than 90 days; (4) adherence to rele-
vant surgical indications (8, 9), with surgical intervention conducted 
for the first time at our hospital; and (5) a minimum follow-up dura-
tion of ≥ 6 months, having all clinical data at hand. Exclusion criteria 
included: (1) individuals with lumbar spondylolisthesis and compro-
mised lumbar stability; (2) individuals with multiple-segment LDH; 
(3) individuals with a history of previous lumbar surgery; (4) indi-
viduals presenting with other spinal pathologies such as cauda equina 
syndrome, ankylosing spondylitis, spinal deformity, spinal tumor, or 
spinal tuberculosis; and (5) those with lumbar fractures. Additionally, 
patients with severe underlying medical conditions deemed unfit for 
anesthesia or surgery, as well as those with mental illness or cognitive 
impairment, were not included in the study. The study was approved 
by the Ethics Committee of the People’s Hospital of Suzhou New 
District. The need for individual informed consent was waived due to 
the retrospective design.

2.3 Research object

2.3.1 General information

In the microscopic group, a total of 38 patients were enrolled, with 
ages ranging from 41 to 72 years and a mean age of 50.29 ± 5.39 years. 
Among them, 21 patients (55.26%) were male and 17 (44.74%) were 
female. The body mass index (BMI) ranged from 21.29 to 25.51 kg/
m2, with an average BMI of 23.82 ± 1.56 kg/m2. Additionally, 12 
patients (31.58%) reported smoking, and 9 (23.68%) reported alcohol 
consumption. Comorbidities included diabetes mellitus in 12 patients 
(31.58%) and hypertension in 9 patients (23.68%). Two patients 
(5.26%) had a prior history of lumbar sprain. The duration of symp-
toms ranged from 3 to 23 months, with a mean duration of 
7.72 ± 1.28 months. The distribution of lesion segments was as fol-
lows: L3/4: 4 cases (10.53%), L4/5: 21 cases (55.26%), and L5/S1: 13 
cases (34.21%). Regarding education background, 20 patients 
(52.63%) had completed primary or junior high school, 10 (26.32%) 
had completed technical secondary or senior high school, and 8 
(21.05%) had attained a college-level education or higher.
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In the endoscopic group (EG), 42 patients were aged between 41 
and 70 years, with a mean age of 50.32 ± 5.43 years. Of these, 24 
patients (57.14%) were male and 18 (42.86%) were female. The BMI 
ranged from 21.30 to 25.67 kg/m2, with a mean BMI of 23.79 ± 1.47 kg/
m2. Ten patients (23.91%) reported smoking, and 13 (30.95%) 
reported alcohol consumption. Comorbidities included diabetes mel-
litus in 9 patients (21.43%) and hypertension in 11 patients (26.19%). 
Three patients (7.14%) had a history of lumbar sprain. The duration 

of disease ranged from 2.5 to 21 months, with a mean duration of 
7.69 ± 1.26 months. This prolonged duration aligns with clinical prac-
tice in resource-limited settings, where patients often face delays in 
surgical referral due to extended conservative management, limited 
access to specialized care, or reluctance to pursue surgery (10). 
Moreover, the distribution of lesion segments was as follows: L3/4: 3 
cases (7.14%), L4/5: 25 cases (59.52%), and L5/S1: 14 cases (33.33%). 
Regarding education level, 22 patients (52.38%) had completed 

FIGURE 1

Research flow chart.
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primary and middle schools, 11 (26.19%) completed senior high 
schools and secondary schools, and 9 (21.43%) had attained a junior 
college education or higher. There were no statistically significant dif-
ferences in baseline characteristics, including age, sex, BMI, comor-
bidities, symptom duration, lesion level, or educational background, 
between the two groups (p > 0.05), indicating good comparability.

2.4 Methods

2.4.1 MSLD is used in the MG

Patients in the MSLD group underwent standard single-level 
microdiscectomy under general anesthesia. After localization of the 
target segment, a limited laminotomy and flavectomy were performed 
under microscopic visualization to decompress the affected nerve root. 
The procedure followed widely accepted microsurgical principles 
without modification and was performed by the same surgical team in 
all cases, ensuring procedural consistency. Closed-suction drains were 
placed routinely in all cases (UBE and MD) and removed per unit 
protocol at <50 mL over the preceding 24 h with stable neurology (11).

2.4.2 UBE was used in the endoscope group

Following preoperative preparation, patients were placed in the 
prone position after induction of general anesthesia, and vital signs were 
monitored throughout the procedure. The affected intervertebral space 
was localized using fluoroscopy. Two small transverse incisions were 
made approximately 1.5 cm apart, just off the midline. The endoscopic 
working portal was positioned at the lower edge of the upper lamina, 
and the instrumentation portal was placed at the upper edge of the lower 
lamina. The endoscopic entry channel was irrigated with normal saline 
to ensure a clear visual field. Subsequently, soft tissue found on the out-
side of the vertebral lamina was meticulously removed using an electro-
coagulation knife to control bleeding. In order to remove the ligamentum 
flavum and completely clean the top and lower edges of the vertebral 
lamina, rondeurs and high-speed drills were used. Careful manipulation 
allowed for adequate exposure and protection of the nerve root and 
dural sac, facilitating exploration of the spinal canal to identify the pro-
truding nucleus pulposus within the affected segment. Adhesions were 
released, and a retractor was utilized to safeguard the dural sac during 
nucleus pulposus removal. Upon completion, the endoscope and instru-
ments were withdrawn, and each incision was closed with a single suture.

2.4.3 Intraoperative blood loss

Intraoperative blood loss was calculated by measuring the volume 
of blood collected in the suction canister during surgery, as well as by 
accounting for any blood-soaked sponges used during the procedure. 
The total blood loss was determined by adding the measured blood 
collected in the canisters and the blood volume absorbed by the 
sponges, with the latter estimated based on the weight of the sponges 
and the known absorption capacity. All measurements were taken 
immediately after the completion of each procedure to ensure 
accuracy.

2.4.4 Postoperative treatment

All patients followed a standardized routine care per institu-
tional order. Charts showed no systematic differences between 

groups. Usual pain control was paracetamol plus an NSAID/COX-2, 
with short-course opioid rescue if needed; no epidural or local ste-
roid injections were used. Drains were removed when output was 
<50 mL in the prior 24 h or at 48 h, whichever came first. 
Mobilization began post-op day 1 (sit/stand), with assisted walking 
by day 3 and supervised core/back exercises from day 7. Sutures were 
removed on days 12–14. Patients were advised to avoid heavy lifting/
strenuous activity for 12 weeks. Nursing, physiotherapy, and dis-
charge criteria were uniform across cohorts and throughout the 
study period.

2.4.5 Surgeon experience

Surgeon experience was controlled by ensuring that all surgeries 
in this study were performed by a team with standardized training and 
technique. To account for potential variations in surgical proficiency, 
the surgeons’ experience with the procedures was assessed by the total 
number of cases they had performed prior to the study. The lead sur-
geon had performed more than 100 cases of each procedure (UBE and 
MSLD), while the assisting surgeons had completed at least 50 cases 
in total, with a minimum of 20 cases for each technique. This informa-
tion was recorded and used to ensure that all procedures were carried 
out by surgeons with adequate experience.

2.5 Observation index

All patient were followed up for at least 6 months, during which 
the following outcomes were assessed:

	1	 Indications for operation: including total hospitalization time, 
intraoperative blood loss and operation time.

Operation time is the duration from the first skin incision to the 
last skin suture. Intraoperative blood loss was recorded from anesthe-
sia records and operative notes, calculated as (suction canister volume 
− total irrigation) + net gauze weight (1 g = 1 mL). Total hospitaliza-
tion time denotes the period from admission to discharge.

	2	 Pain intensity.

Assessed using the Visual Analogue Scale (VAS) for low back and 
lower limb pain (12). The VAS consists of a 10-cm horizontal line, 
with 0 cm representing “no pain” and 10 cm representing “worst pos-
sible pain.” Patients marked their current pain level on the line, and 
the distance from 0 cm to the mark was measured in centimeters 
(range: 0–10). Assessments were conducted preoperatively and at 
3 days, 3 months, and 6 months postoperatively.

	3	 Functional recovery.

The Oswestry Disability Index (ODI): A 10-item questionnaire 
evaluating disability related to low back pain. Each item is scored from 
0 to 5, yielding a total raw score ranging from 0 to 45. The ODI score 
was calculated as (total raw score / 50) × 100%, resulting in a percent-
age from 0% (no disability) to 100% (maximum disability) (13). The 
nine items assess the following domains: pain severity, ability to per-
form self-care activities in daily life, standing ability, sitting comfort, 
walking ability, lifting ability, quality of sleep, impact on sexual life, 
and participation in social activities.
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Japanese Orthopaedic Association (JOA) score: A 29-point scale 
assessing subjective symptoms (9 points), clinical signs (6 points), and 
activities of daily living (14 points). Higher scores indicate better func-
tion (14).

	4	 Intervertebral space height.

The intervertebral space heights of the two groups were compared 
before operation, 3 days, 3 months, and 6 months after operation. 
Lumbar lateral CT examination was performed at the anterior, poste-
rior, and central position of the vertebral body. The average disc height 
was calculated as [(anterior height + middle height + posterior height) 
/ 3] in millimeters (mm).

	5	 Postoperative curative effect.

At the final follow-up, which occurred 6 months post-operation, 
the modified MacNab score (15) was employed to assess the surgical 
outcomes of the patients. This scoring system categorizes outcomes as 
follows:

Excellent: Patients resumed a normal quality of life, with complete 
relief of symptoms.

Good: Although clinical manifestations and signs of LDH persist, 
patients were able to independently carry out their daily activities 
and work.

Fair: Definite subjective improvement but with significant 
limitations.

Poor: No improvement or worsening of symptoms. Excellent and 
good rate = (number of excellent cases + good cases) / total number 
of cases × 100%.

	6	 Complications.

The complication were recorded within six-month postopera-
tively, including dural tears (16), poor wound healing (17), lumbar 
instability (18), muscle hematomas (19), radicular pain (20), and other 
adverse events. The incidence of complications = the total number of 
cases / total cases of various complications × 100%.

2.6 Blinded radiographic measurements

Radiographic measurements of intervertebral space height were 
performed by two independent assessors who were blinded to the sur-
gical technique used for each patient. Both assessors were experienced 
radiologists with expertise in spinal imaging. The measurements were 
taken from postoperative X-rays obtained at the 6-month follow-up, 
and the average of the two assessors’ readings was used for final analy-
sis to reduce any measurement bias.

2.7 Statistical method

Data were analyzed using SPSS 22.0 (IBM Corp., Armonk, NY, 
USA), and figures were generated using Prism 9.4.1 (GraphPad 
Software, San Diego, CA, USA). Continuous data (e.g., VAS, ODI, 
JOA, intervertebral space height) were expressed as mean ± standard 
deviation (SD) and assumed to follow a normal distribution with 
homogeneous variance. Repeated-measures analysis of variance 
(RM-ANOVA) was used to assess the effects of time, group 
(Endoscopic vs. Microscopic Discectomy), and time × group 

interaction on continuous outcomes. Post-hoc Tukey tests were per-
formed to compare groups at each time point (pre-operative, 3 days, 
3 months, 6 months post-operative), with multiplicity adjustment to 
control the family-wise error rate. Partial η2 was calculated to estimate 
effect sizes for RM-ANOVA interactions. Categorical data (e.g., 
MacNab scores, complications) were expressed as counts and percent-
ages [n (%)] and compared using the χ2 test. A p <0.05 was considered 
statistically significant.

3 Results

3.1 Demographic and baseline 
characteristics of patients

Table 1 summarizes the demographic and baseline clinical char-
acteristics of patients in both groups. There were no statistically sig-
nificant differences between the UBE and MSLD groups in terms of 
age, sex distribution, BMI, smoking or alcohol use, comorbidities 
(diabetes mellitus and hypertension), lumbar sprain history, disease 
duration, or the distribution of herniation segments (L3–L4, L4–L5, 
L5–S1). Education levels were also comparable between groups. All 
p-values exceeded 0.05, confirming baseline comparability and mini-
mizing selection bias.

3.2 Comparison of corresponding 
indications

Compared with MSLD, UBE had shorter operative time (mean 
difference −9.61 min; 95% CI − 13.02 to −6.20; p < 0.001), lower 
blood loss (−46.58 mL; 95% CI − 50.74 to −42.42; p < 0.001), and 
shorter hospital stay (−3.04 days; 95% CI − 3.58 to −2.50; p < 0.001; 
Table 2 and Figure 2).

3.3 Comparison of the degree of low back 
and lower limb pain

There were statistically significant effects of time, group, and time 
× group interaction on the VAS scores for both lower back and lower 
limb pain (p < 0.05). Baseline differences were non-significant (back 
p = 0.941; leg p = 0.908). At 3 days and 3 months, EG reported lower 
VAS than MG for both back and leg pain (all p < 0.001). At 6 months, 
EG remained lower for back pain (p < 0.001) and leg pain (p = 0.0019). 
However, the time × group interaction effect was non-significant due 
to the absence of a consistent trend across all time points. While the 
EG group showed greater pain relief early on, the interaction between 
time and group was not significant across the entire follow-up period. 
These findings are presented in Table 3 and Figure 3.

3.4 Comparison of functional recovery

There was a significant time effect for both ODI and JOA (both 
p < 0.001). The group main effect (ODI: p = 0.095; JOA: p = 0.064) and 
the time × group interaction (ODI: p = 0.295; JOA: p = 0.299) were 
not significant. Baseline values did not differ (ODI p = 0.964; JOA 
p = 0.949). Exploratory between-group contrasts suggested lower ODI 
and higher JOA in the endoscope group at early timepoints, and at 
6 months the endoscope group remained lower for ODI (−2.23 points; 
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TABLE 1  Patient demographic and clinical characteristics.

Characteristics Microscopic (n = 38) Endoscopic (n = 42) t/χ2 P-value

Age (years) 50.29 ± 5.39 50.32 ± 5.43 t = −0.025 0.980

Gender χ2 = 0.000 1.000

 � Male 21 (55.26%) 24 (57.14%)

 � Female 17 (44.74%) 18 (42.86%)

BMI (kg/m2) 23.82 ± 1.56 23.79 ± 1.47 t = 0.088 0.930

Smoking 12 (31.58%) 10 (23.91%) χ2 = 0.277 0.599

Alcohol consumption 9 (23.68%) 13 (30.95%) χ2 = 0.227 0.634

Comorbidities

Diabetes mellitus 12 (31.58%) 9 (21.43%) χ2 = 0.602 0.438

 � Hypertension 9 (23.68%) 11 (26.19%) χ2 = 0.000 1.000

Lumbar sprain history 2 (5.26%) 3 (7.14%) χ2 = 0.000 1.000

Disease duration (months) 7.72 ± 1.28 7.69 ± 1.26 t = 0.105 0.916

Lesion segments χ2 = 0.329 0.849

L3–L4 4 (10.53%) 3 (7.14%)

L4–L5 21 (55.26%) 25 (59.52%)

L5–S1 13 (34.21%) 14 (33.33%)

Education level χ2 = 0.002 0.999

Primary and junior high 20 (52.63%) 22 (52.38%)

Secondary and senior high 10 (26.32%) 11 (26.19%)

College or higher 8 (21.05%) 9 (21.43%)

Data presented as mean ± SD or number (%).

TABLE 2  Comparison of corresponding indications.

Outcome Group Mean ± SD 95% CI t P-value

Operation time (mins) Microscope group (n = 38) 93.82 ± 8.12 91.15–96.49 5.542 <0.001

Endoscope group (n = 42) 84.21 ± 7.39 81.91–86.51

Intraoperative blood loss 

(ml)

Microscope group (n = 38) 99.45 ± 10.81 95.90–103.00 22.316 <0.001

Endoscope group (n = 42) 52.87 ± 7.74 50.46–55.28

Hospital stay (days) Microscope group (n = 38) 9.83 ± 1.29 9.41–10.25 9.495 <0.001

Endoscope group (n = 42) 6.79 ± 1.15 6.43–7.15

FIGURE 2

Comparison of corresponding indications involving the two groupings (*p < 0.05).
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95% CI − 3.13 to −1.33) and higher for JOA (+2.44 points; 95% 
CI + 0.94 to +3.94). These contrasts are presented for descriptive con-
text and do not override the non-significant omnibus Group and 
Interaction tests (p < 0.05, Table 4; Figure 4).

3.5 Comparison of intervertebral space 
height

There was a significant time effect (F = 32.860, p < 0.001) and a 
significant time × group interaction (F = 9.183, p < 0.001), whereas 
the group main effect was not significant (F = 1.448, p = 0.232). 
Between groups, no differences were observed at baseline (p = 0.885), 
3 days (p = 0.941), or 3 months (p = 0.116). At 6 months, disc height 
was better preserved with UBE (difference +1.96 mm; 95% CI + 1.47 
to +2.45; p < 0.001), while both groups showed a decline from baseline 
over time (Table 5; Figure 5).

3.6 Comparison of postoperative curative 
effect

The proportion of patients achieving excellent or good outcomes 
based on the modified MacNab criteria was higher in the UBE group 
than in the MSLD group; however, the difference did not reach statis-
tical significance (p > 0.05, Table 6).

3.7 Comparison of complications

There wasn’t a noticeable variation in the incidence of postopera-
tive complications involving the two groupings (p > 0.05), as shown 
in Table 7.

4 Discussion

Our findings align with recent systematic comparisons showing 
that UBE can offer perioperative advantages over MD, such as reduced 
estimated blood loss and shorter hospital stay, while achieving com-
parable functional outcomes in pain and disability scores (21, 22). 
Unlike many previous analyses that focus on long-term outcomes 
only, this study elucidates clinical trajectories across early and inter-
mediate postsurgical intervals, demonstrating statistically significant 
differences in early pain relief and recovery metrics. This temporal 
granularity is important for clinicians and patients when planning 
postoperative care and managing expectations.

Additionally, our emphasis on intervertebral space preservation 
provides new insights not emphasized in existing meta-analyses. 
While most comparative literature reports overall clinical parity 
between UBE and MD, few studies have systematically addressed 

TABLE 3  Comparison of the degree of low back and lower limb pain.

Outcome Time point Group Mean ± SD 95% CI

Waist and back VAS Before operation Microscope (n = 38) 7.21 ± 1.20 6.82–7.60

Endoscope (n = 42) 7.19 ± 1.22 6.81–7.57

After operation 3d Microscope (n = 38) 3.16 ± 0.92 2.86–3.46

Endoscope (n = 42) 2.14 ± 0.53 1.98–2.30

3 months after operation Microscope (n = 38) 2.25 ± 0.55 2.07–2.43

Endoscope (n = 42) 1.42 ± 0.37 1.30–1.54

6 months after operation Microscope (n = 38) 1.27 ± 0.31 1.17–1.37

Endoscope (n = 42) 0.98 ± 0.22 0.91–1.05

F time/P 88.671/<0.001

F Intergroup/P 1.151/0.287

F Time × intergroup/P 1.632/0.183

Limb VAS Before operation Microscope (n = 38) 6.32 ± 1.16 5.94–6.70

Endoscope (n = 42) 6.29 ± 1.14 5.92–6.66

After operation 3d Microscope 3.27 ± 0.96 2.95–3.59

Endoscope 2.24 ± 0.85 1.98–2.50

3 months after operation Microscope 2.10 ± 0.47 1.95–2.25

Endoscope 1.36 ± 0.32 1.26–1.46

6 months after operation Microscope 1.05 ± 0.29 0.96–1.14

Endoscope 0.87 ± 0.19 0.81–0.93

F time/P 85.571/<0.001

F Intergroup/P 1.252/0.267

F Time × intergroup/P 1.845/0.140

Notes: Data are mean ± SD. Per-timepoint EG vs MG contrasts may be shown for descriptive context but do not override the non-significant omnibus Group and Time × Group tests. RM-
ANOVA summary (Waist/Back VAS): Time: F, partial η2 = 0.532; Group: F, partial η2 = 0.015; Time × Group: F, partial η2 = 0.020. RM-ANOVA summary (Limb VAS): Time: F, partial 
η2 = 0.523; Group: F, partial η2 = 0.016; Time×Group: F, partial η2 = 0.023.
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anatomic outcomes that may influence spinal biomechanics and risk 
of adjacent segment degeneration. By documenting intervertebral 
height preservation over a six-month period, our results add a new 
dimension to assessments of surgical efficacy. Therefore, this study 
contributes not only to quantitative comparisons of clinical outcomes 
but also to a more nuanced understanding of how minimally invasive 
techniques may impact structural integrity post-discectomy.

The pathological essence of LDH is the protrusion of nucleus 
pulposus of lumbar intervertebral- disc or the damage of fibrous ring, 
which can cause the corresponding nerve roots to be compressed or 
stimulated, and induce the clinical manifestations of pain in waist and 
lower limbs, which is the key inducement to lose the ability to work 
and daily self-care (23, 24). The condition is frequently observed in 
individuals aged between 40 and 50 years old, with a lifetime inci-
dence ranging from 13 to 40%. The occurrence of LDH is related to 
many factors, such as heredity, occupation, age, injury, degeneration, 
aseptic inflammation and so on (25, 26). Surgery emerges as the pri-
mary option for LDH when conservative treatments prove ineffective. 
Over time, the landscape of LDH surgical intervention has evolved 
from traditional open procedures towards minimally invasive tech-
niques, with increasing emphasis placed on minimizing surgical 
trauma, perioperative discomfort, optimizing procedural precision, 
and facilitating swift postoperative recovery (26). Presently, minimally 
invasive surgical approaches for LDH, such as MSLD and UBE, are 
commonly employed. However, comprehensive research evaluating 
their specific efficacy and safety protocols remains scarce. Hence, this 
study aims to compare UBE and MSLD as surgical options for LDH.

The two surgical groups were well-matched at baseline and were 
analyzed patient-specific factors that may affect surgical outcomes. In 
line with previous literature, no significant outcome differences were 
observed between surgical levels L4–L5 and L5–S1 in our cohort, con-
sistent with prior studies indicating comparable efficacy for these 
levels (27). Similarly, BMI did not affect postoperative improvement, 
aligning with evidence that obesity does not worsen pain relief or 
complication rates in lumbar discectomy. However, higher BMI may 
increase surgical complexity (28). Although bone mineral density 
(BMD) was not measured, its role is primarily relevant in fusion pro-
cedures. In decompression surgeries, BMD has less direct influence, 
though severely osteoporotic patients may have higher risk of postop-
erative vertebral body changes (29, 30). Overall, aside from slightly 

longer operative durations, obese and non-obese patients achieve 
comparable clinical outcomes with modern discectomy techniques.

UBE is a relatively newer evolution of endoscopic spinal surgery 
that utilizes two portals: one for visualization and the other for instru-
ment access, facilitating broader manipulation using standard surgical 
tools. Though UBE involves two incisions and fluid irrigation, making 
it slightly less percutaneous than the uniportal method, it provides 
greater instrument flexibility and a more accessible learning curve for 
surgeons transitioning from microscopic techniques (31, 32). The 
clinical performance of UBE has been studied in comparison with 
both full-endoscopic and microscopic discectomy techniques (33). 
Multiple high-quality studies, including meta-analyses and random-
ized trials, have shown that UBE offers comparable clinical efficacy to 
MSLD in terms of pain relief, complication rates, and functional out-
comes, while reducing soft tissue disruption and blood loss (34). We 
acknowledge the limitation regarding the sample size in this study. 
While we included a total of 80 participants (approximately 40 per 
group), which was sufficient for detecting differences in primary clini-
cal outcomes such as pain relief, hospital stay, and recovery scores, it 
is possible that the sample size may have been underpowered to detect 
differences in low-frequency events such as complications. This could 
lead to Type II errors in detecting rare but important adverse out-
comes (35).

Future studies should aim for larger sample sizes that can better 
capture the incidence of these less frequent events and ensure statisti-
cal power in assessing safety profiles and long-term complications. A 
sample size calculation should be performed in future studies to 
ensure adequate power to detect both primary and secondary out-
comes, including rare complications. This will help to refine the clini-
cal decision-making process and offer more robust evidence for the 
comparative safety of UBE versus MSLD in lumbar discectomy.

Our findings revealed that the operation time and total hospital 
stay in the EG were shorter, and the intraoperative blood loss was less. 
The VAS scores of the lower back and lower limbs in the EG were 
lower than those in the MG at 3 days, 3 months, and 6 months after 
operation, indicating that UBE was associated with shorter hospital 
stay, intraoperative blood loss, operation time and relieving postop-
erative pain. These findings accord with recent literature: a 2024 meta-
analysis (9 studies; n = 1,001) likewise found UBE had less blood loss, 
shorter hospital stay and operative time, lower early back pain, and 

FIGURE 3

Comparison of pain degree of lower back and lower limbs involving the two groupings (nsP > 0.05, *p < 0.05).
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similar complications (36). In this study, all surgeries were performed 
by the same surgical team, which is a strength of our design in main-
taining procedural consistency. However, as with any surgical tech-
nique, a learning curve may influence early outcomes. Specifically, it 
is possible that operative times and complication rates could have been 
higher in the earlier UBE cases as the surgical team became familiar 
with the technique. Several studies have documented that learning 
curve effects are inherent in the adoption of new surgical methods, 
particularly with minimally invasive approaches like UBE, which 
require precision and specific skill sets (37, 38).

Although our study did not specifically track operative times or 
complication rates across different stages of the learning process, it is 
important to note that the learning curve may have influenced early 
operative performance, particularly during the team’s initial experi-
ence with UBE. In future studies, it would be valuable to analyze 
operative times and complication rates separately for early and late 
cases to determine whether these factors affected the outcomes, and 
to account for any potential confounding associated with surgeon 
experience (39). This would allow for a more robust understanding 
of the impact of surgical expertise on the outcomes of UBE 
versus MSLD.

The advantages of UBE may stem from its small incision, which 
allows for separate observation and operation through two distinct 
independent channels in the affected area. These channels accommo-
date surgical instruments of conventional size, providing greater 

surgical flexibility and significantly enhanced efficiency (40, 41). By 
grinding off part of the lamina to expose ligamentum flavum, dura 
mater and nucleus pulposus, it can avoid the peeling of paravertebral 
muscles during operation, reduce the amount of bone removal and 
continuous perfusion, shorten the operation time, and reduce the 
amount of bleeding during operation (42, 43). The surgical incision of 
MSLD is large, and it is necessary to strip fascia, separate paraspinal 
muscles and remove some bony structures during the operation. The 
use of retractor for a long time may affect the blood circulation func-
tion, damage paraspinal muscles, affect the stability of the posterior 
structure of the spine, increase postoperative chronic pain and pro-
long the total hospitalization time (44, 45). Furthermore, administer-
ing continuous saline irrigation during a UBE procedure helps 
eliminate some inflammatory mediators and pain factors, hence miti-
gating postoperative discomfort after lumbar incision.

In addition to the observed benefits in surgical efficiency, the 
inflammatory prognosis of less invasive procedures like Unilateral 
Biportal Endoscopic (UBE) discectomy warrants consideration. 
Studies have shown that minimizing soft tissue disruption through 
smaller incisions and reduced muscle retraction can lead to lower 
levels of inflammatory cytokines and a faster recovery period postop-
eratively. Specifically, less invasive approaches are associated with a 
reduced inflammatory response, which can contribute to less postop-
erative pain and faster functional recovery. For instance, a recent study 
demonstrated that UBE discectomy leads to significantly lower serum 

TABLE 4  Comparison of functional recovery.

Outcome Time point Group Mean ± SD 95% CI

ODI (%) Before operation Microscope (n = 38) 42.79 ± 4.87 41.22–44.36

Endoscope (n = 42) 42.84 ± 4.89 41.29–44.39

After operation 3d Microscope (n = 38) 25.18 ± 3.14 24.13–26.23

Endoscope (n = 42) 21.34 ± 2.97 20.42–22.26

3 months after operation Microscope (n = 38) 17.37 ± 2.39 16.58–18.16

Endoscope (n = 42) 14.24 ± 2.11 13.59–14.89

6 months after operation Microscope (n = 38) 13.47 ± 2.14 12.78–14.16

Endoscope (n = 42) 11.24 ± 1.97 10.63–11.85

F time/P 91.340/<0.001

F Intergroup/P 2.859/0.095

F Time × intergroup/P 1.242/0.295

JOA score
Before operation

Microscope (n = 38) 17.27 ± 2.75 16.38–18.16

Endoscope (n = 42) 17.31 ± 2.79 16.45–18.17

After operation 3d
Microscope (n = 38) 19.14 ± 2.87 18.24–20.04

Endoscope (n = 42) 20.94 ± 3.02 20.00–21.88

3 months after operation
Microscope (n = 38) 22.45 ± 3.11 21.42–23.48

Endoscope (n = 42) 24.87 ± 3.49 23.77–25.97

6 months after operation
Microscope (n = 38) 24.31 ± 3.32 23.25–25.37

Endoscope (n = 42) 26.75 ± 3.54 25.64–27.86

F time/P 49.080/<0.001

F Intergroup/P 3.520/0.064

F Time × intergroup/P 1.232/0.299

Data are mean ± SD. Baseline EG vs MG: ODI P = 0.964; JOA p = 0.949. Exploratory per-timepoint contrasts (e.g., 6-month ODI Δ = −2.23, 95% CI −3.13 to −1.33; JOA Δ = +2.44, 95% CI 
+0.94 to +3.94). RM-ANOVA summary (ODI): Time: F, partial η2 = 0.539; Group: F, partial η2 = 0.035; Time × Group: F, partial η2 = 0.016; RM-ANOVA summary (JOA): Time: F, partial 
η2 = 0.386; Group: F, partial η2 = 0.043; Time × Group: F, partial η2 = 0.016.
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levels of inflammatory markers such as C-reactive protein (CRP) and 
interleukin-6 (IL-6) when compared to traditional open surgical 
methods. This aligns with the notion that minimizing soft tissue 
trauma results in a more favorable inflammatory profile and faster 
recovery. Moreover, reducing the inflammatory burden may help to 
minimize long-term complications, such as chronic pain and delayed 
healing, which are often associated with more invasive surgeries (46).

The findings further demonstrated that the ODI index in the EG 
was lower than that of the MG on the 3rd day, 3rd month, and 6th 
month after operation, and the JOA score was higher in the EG. This 
pattern is broadly consistent with a meta-analysis, which found UBE 

and microdiscectomy had similar overall efficacy but lower back pain 
at 1–3 days and a small ODI advantage at final follow-up for UBE (no 
pooled ODI difference at 1–3 months), suggesting our 3-month ODI 
benefit is stronger than the pooled estimate while our 6-month advan-
tage aligns with the reported “final follow-up” effect (36). The first 
multicenter randomized trial reported non-inferior 12-month ODI 
and slightly lower 48-h pain with UBE, indicating early pain benefits 
and comparable longer-term function (47). In comparison to MSLD, 
UBE may allow for more complete decompression of the spinal canal. 
Comparative LDH studies show similar functional outcomes at 
12 months (and not clear superiority in “completeness” of decompres-
sion) when UBE is contrasted with microdiscectomy (48). The inclu-
sion of laminectomy during the procedure aids in reducing pressure 
from ossification and hyperplasia of the ligamentum flavum, while 
also efficiently removing detached nucleus pulposus from the spinal 
canal (49, 50). Endoscopy in UBE can adjust the angle and enlarge the 
field of vision, reduce the damage to facet joints and prevent excessive 
resection. The procedure of MSLD involves the stripping of large para-
spinal muscles and the incision of bilateral lamina and medial facet 
joints to reduce the stability of vertebral body and muscle after opera-
tion. During the operation, excessive traction on the nerve root and 
dural sac poses a risk of nerve root and dural sac damage, potentially 
affecting postoperative functional recovery (51, 52). Furthermore, it 
was observed that 6 months post-operation, the height of the diseased 
segmental intervertebral space in the EG was better preserved com-
pared to that in the MG. UBE has shown superior preservation of 
intervertebral space height compared to MG in our study. 
Mechanistically, this might be attributed to the precision of the UBE 
technique, which involves minimal soft tissue disruption and reduced 
bone removal compared to traditional MSLD. The dual-portal 
approach of UBE allows for more targeted decompression with better 
visualization, potentially reducing the risk of damaging the surround-
ing structures, including the facet joints and ligaments, which are 
crucial for maintaining intervertebral stability. This targeted approach 
may help in maintaining the biomechanical integrity of the spine, par-
ticularly in the early postoperative period, where preserving disc 
height and structure is critical to long-term spinal health.

Furthermore, UBE’s ability to avoid excessive stripping of paraspi-
nal muscles and its smaller surgical incision may reduce postoperative 
muscle atrophy and inflammation, both of which can contribute to the 
collapse of the intervertebral space after traditional surgeries. These 

FIGURE 4

Comparison of functional recovery between two groups (nsP > 0.05, *p < 0.05).

TABLE 5  Comparison of the height of diseased segmental intervertebral space between two 

groups (mm).

Time point Group Mean ± SD 95% CI

Before 

operation

Endoscope 

(n = 42)

12.52 ± 1.24 12.13–12.91

Microscope 

(n = 38)

12.48 ± 1.23 12.07–12.89

After operation 

3d

Endoscope 

(n = 42)

12.33 ± 1.21 11.95–12.71

Microscope 

(n = 38)

12.31 ± 1.20 11.90–12.72

3 months after 

operation

Endoscope 

(n = 42)

12.01 ± 1.19 11.63–12.39

Microscope 

(n = 38)

11.59 ± 1.17 11.20–11.98

6 months after 

operation

Endoscope 

(n = 42)

11.24 ± 1.15 10.88–11.60

Microscope 

(n = 38)

9.28 ± 1.07 8.94–9.62

F time/P 32.860/<0.001

F Intergroup/P 1.448/0.232

F Time × intergroup/P 9.183/<0.001

Data are mean ± SD. Post-hoc Tukey tests compared Endoscopic Group (EG) vs. Microscopic 
Discectomy (MG) at each time point, with multiplicity adjustment. RM-ANOVA summary: 
Time: F, partial η2 = 0.296; Group: F, partial η2 = 0.018; Time×Group: F, partial η2 = 0.105.
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factors, combined with less retraction of the nerve roots and reduced 
manipulation of the dura mater, might explain the better preservation 
of the intervertebral space in UBE, as the surrounding tissues and 
structures experience less trauma.

Endoscopic techniques do appear to better preserve structure: a 
3-year study showed smaller loss of disc-height ratio after PELD than 
after MED, and UBE-specific imaging found larger bone-healing areas 
and higher bone-recovery ratios than microscopic discectomy (53). 

FIGURE 5

Comparison of intervertebral space height between two groups (nsP > >0.05, *p < 0.05).

TABLE 6  Comparison of postoperative curative effect.

Group Excellent Good General Poor Excellent and 
good rate

Microscope group 

(n = 38)

19 (50.00) 12 (31.58) 6 (15.79) 1 (2.63) 31 (81.58)

Endoscope group (n = 42) 25 (59.52) 12 (28.57) 5 (11.90) 0 (0.00) 37 (88.09)

Statistical test: χ2 = 0.664, p = 0.415. Effect size: Risk difference (EG vs. MG) = 6.5% (95% CI: −9.2 to 22.3%); Risk ratio = 1.08 (95% CI: 0.90–1.30). Fisher’s exact test gave similar results 
(p = 0.535).

TABLE 7  Comparison of complications.

Complication Microscope group (n = 38) Endoscope group (n = 42)

Dural tear 0 (0.00%) 1 (2.38%)

Lumbar instability 1 (2.63%) 0 (0.00%)

Muscle hematoma 1 (2.63%) 0 (0.00%)

Radiation pain of affected limb 1 (2.63%) 1 (2.38%)

Poor wound healing 1 (2.63%) 0 (0.00%)

Total complications 4 (10.53%) 2 (4.76%)

Statistical test: χ2 = 0.956, p = 0.328. Effect size: Risk difference (EG vs. MG) = −5.8% (95% CI: −17.5 to 5.9%); Risk ratio = 0.45 (95% CI: 0.09–2.33). Due to small cell counts, Fisher’s exact test 
was also performed (p = 0.416).
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Together with a meta-analysis showing discectomy generally reduces 
disc height over time, our finding of better early disc-height preserva-
tion after UBE is plausible (54). This outcome supports the growing 
body of literature suggesting that UBE techniques, due to their precise 
decompression, minimal soft tissue disruption, and preservation of 
bony structures, result in superior anatomical preservation compared 
to MSLD (55, 56). Multiple studies have demonstrated that UBE causes 
less disruption to the intervertebral disc and surrounding structures, 
leading to less postoperative collapse of the disc space (57, 58). The use 
of continuous saline irrigation, limited muscle retraction, and endo-
scopic visualization may contribute to these structural advantages (59). 
This suggests that UBE may offer not only improved short-term recov-
ery but also potential long-term biomechanical benefits by reducing 
postoperative disc collapse and preserving spinal segment stability.

There was no significant difference in the curative effect and the inci-
dence of complications involving the two groupings 6 months after 
operation, which showed that the two methods could achieve good post-
operative curative effect, and there were common complications of the 
two methods after operation. Preoperative motor weakness, present in a 
few patients in both groups, was comparable, but its impact on recovery 
was not analyzed. Literature suggests severe preoperative deficits may 
delay or limit strength recovery (60). Although there are differences in 
pain, functional recovery, and intervertebral space height between UBE 
and MSLD, after both types of surgical treatment, the above indexes sig-
nificantly improved compared to preoperative levels. Both are minimally 
invasive operations with the same purpose. Patients can achieve good 
surgical results through accurate surgical positioning and professional 
operators, as well as professional postoperative nursing and rehabilitation 
training.

Table 7 shows no statistically significant difference in complication 
rates between the UBE and MSLD groups (p > 0.05), indicating that 
the current data cannot distinguish the safety of the two techniques. 
Although UBE was initially suggested to be safer, the lack of statistical 
significance means we cannot definitively conclude one is safer than 
the other. Larger studies with longer follow-up are needed to assess 
complications and safety profiles more accurately. Therefore, we 
should avoid overstating UBE’s safety based on the available evidence.

The complication rates between UBE and MSLD were compara-
ble, with no statistically significant difference observed in our study. 
However, it is important to delve deeper into the specific complica-
tions encountered. Dural tears were observed in a small percentage of 
both groups, which aligns with the reported complication rates in the 
literature for both UBE and MSLD. Dural tears, while often not lead-
ing to major neurological deficits, can cause postoperative CSF leaks 
and prolonged recovery periods. The incidence of dural tears in our 
study was within the range of previously published data, which reports 
rates of approximately 2–5% for both MSLD and endoscopic proce-
dures (61, 62). Similarly, instability was a concern in a few cases, 
though this was primarily seen in patients with pre-existing degenera-
tion of the lumbar spine, and it did not lead to significant postopera-
tive complications. The rate of instability in our cohort was comparable 
to the 3–4% reported in large series of lumbar discectomy (63). While 
UBE’s minimally invasive approach may reduce muscle and bone dis-
ruption, careful attention must still be paid to the possibility of inad-
vertent injury to the dura or nerve roots, especially when performing 
decompression at the lateral recess or near the foraminal space.

In terms of safety, while our study found no significant differences 
between UBE and MSLD in terms of complications, it is crucial to 
recognize that the relatively low complication rates might reflect the 
overall experience of the surgical team. Previous studies have noted 

that complications such as dural tears and instability can vary signifi-
cantly based on the surgeon’s experience with the technique (64). This 
highlights the importance of training and technical proficiency in 
achieving favorable outcomes, particularly in complex cases.

Our study found that the intervertebral space height in the UBE 
group was better preserved compared to the MSLD group at 6 months 
post-operation. This finding is promising, suggesting potential bene-
fits of UBE in preserving spinal biomechanics and minimizing long-
term degeneration. However, we acknowledge that 6 months may not 
be sufficient to draw definitive conclusions about long-term biome-
chanical benefits, especially given the progressive nature of disc 
degeneration. While the early preservation of intervertebral space is 
an important metric, it is critical to recognize that long-term out-
comes may differ as patients continue to recover and the spine under-
goes natural aging processes and wear.

Additionally, measurement error is an important consideration 
when assessing intervertebral space height. While our study utilized 
X-ray imaging, which is standard in clinical practice, variability in 
measurements due to factors such as patient positioning and radio-
graphic technique cannot be entirely excluded. We took steps to mini-
mize error by ensuring that X-rays were performed under standardized 
conditions with consistent positioning. However, we must emphasize 
that radiographic measurements are inherently prone to small varia-
tions due to these factors, and future studies could benefit from 
employing more precise imaging techniques or utilizing three-dimen-
sional imaging to enhance accuracy in assessing intervertebral space 
height and better control for measurement variability.

Given these considerations, we caution against drawing overly 
broad conclusions regarding the long-term biomechanical advantages 
of UBE based solely on 6-month data. While our findings are promis-
ing, they require further validation with longer follow-up periods, and 
future studies should incorporate more robust measurement controls 
and long-term tracking to determine the lasting effects of UBE on 
spine stability and intervertebral disc health.

UBE was associated with faster early recovery (lower blood loss, 
shorter stay, better early pain/function). At 6 months, modified MacNab 
outcomes were similar between groups. This does not establish equiva-
lence; it indicates comparable overall success at 6 months on a four-
category global scale, while early peri-operative advantages favor UBE.

In a single-team, standardized-pathway retrospective cohort of 
single-level LDH, UBE showed the above early advantages and 
better 6-month disc-height preservation. These observational find-
ings are practice-relevant for centers with established UBE exper-
tise: when early discharge and structural preservation are priorities, 
UBE may reasonably be selected as the first-line option, recognizing 
that short-term global success appears comparable to microdiscec-
tomy. These data refine when UBE may be preferred, in experienced 
centers prioritizing early discharge and structural preservation, and 
delineate the outstanding questions (longer-term recurrence/reop-
eration, cost-effectiveness) for future trials. The key next step is a 
prospective, multicenter, preregistered non-inferiority trial of UBE 
versus microdiscectomy for single-level LDH. Power it on the 
10-item ODI at 12–24 months, with leg-pain NRS/PASS, time-to-
recurrence/reoperation, and cost-utility as core outcomes under 
standardized peri-operative care. Analyze with mixed-effects 
models that account for center and surgeon (learning curve), with 
prespecified multiplicity and transparent missing-data handling. If 
randomization is not feasible, a prospective registry using robust 
propensity methods and time-to-event models can still deliver 
decision-grade evidence.
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We acknowledged certain limitations. First, as this was a retrospec-
tive, non-randomized study, potential selection bias and confounding 
(including confounding by indication) cannot be entirely excluded. 
Patients were grouped according to the surgical technique they had 
received rather than by random allocation, and certain clinical details 
may have been incompletely recorded, introducing information bias. In 
addition, potential confounders such as socioeconomic factors, surgeon 
preference, and patient comorbidities may have influenced treatment 
choice and outcomes, but were not fully controlled for in this analysis. 
Our 6-month follow-up captures early recovery but cannot evaluate 
long-term recurrence or stability. Prior studies report mean time-to-
recurrence around 17–24 months (range 6–90 months), indicating that 
many recurrences occur beyond our observation window (65, 66). 
Therefore, future longitudinal studies with follow-up ≥12–24 months are 
necessary to evaluate long-term durability. Moreover, our study did not 
assess BMD, primarily because BMD has greater implications in fusion 
procedures rather than decompressive surgeries, though its role in long-
term outcomes merits future exploration. Additionally, the retrospective 
design, lack of muscle strength and BMD assessments, and limited 
sample size preclude subgroup analyses by surgical level, BMI, or neuro-
logical status. Because modified MacNab is a course 4-level global rating, 
it may miss small differences that appear on continuous PROMs; there-
fore, similar MacNab proportions at 6 months should be read alongside 
the early continuous outcomes. Future prospective studies (≥12–24-
month follow-up) with larger cohorts, and assessments of muscle 
strength and BMD are needed to evaluate sustained efficacy and long-
term outcomes.

5 Conclusion

In conclusion, the findings of this study demonstrate that both 
UBE and MSLD exhibit favorable surgical outcomes in the treatment 
of LDH. While both procedures are associated with common postop-
erative complications and have a certain level of safety, UBE offers 
several advantages including reduced intraoperative bleeding, shorter 
operation duration, decreased postoperative pain, swifter functional 
recovery, and preservation of intervertebral space height. However, 
this study has some limitations. Continued investigations with larger 
patient cohorts, longer-term follow-up, and incorporation of addi-
tional objective measures will be valuable in further validating and 
refining these observations.

Data availability statement

The raw data supporting the conclusions of this article will be 
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of the People Hospital of Suzhou New District. The studies 
were conducted in accordance with the local legislation and institu-
tional requirements. The ethics committee/institutional review board 
waived the requirement of written informed consent for participation 

from the participants or the participants’ legal guardians/next of kin 
because the need for individual informed consent was waived due to 
the retrospective design.

Author contributions

YH: Writing – original draft, Resources, Investigation, Software, 
Visualization, Formal analysis, Validation, Data curation, Methodology, 
Supervision, Conceptualization. P-fC: Writing – original draft, Data 
curation, Visualization, Investigation, Software. YZ: Writing – original 
draft, Formal analysis, Supervision, Methodology. X-aX: Resources, 
Formal analysis, Writing  – review & editing. T-gX: Validation, 
Resources, Visualization, Data curation, Conceptualization, Project 
administration, Formal analysis, Writing  – review & editing, 
Methodology, Software, Supervision, Funding acquisition, Investigation.

Funding

The author(s) declared that financial support was not received for 
this work and/or its publication.

Conflict of interest

The author(s) declared that this work was conducted in the 
absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Generative AI statement

The author(s) declared that Generative AI was not used in the 
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fmed.2026.1758130/
full#supplementary-material

https://doi.org/10.3389/fmed.2026.1758130
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2026.1758130/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2026.1758130/full#supplementary-material


He et al.� 10.3389/fmed.2026.1758130

Frontiers in Medicine 14 frontiersin.org

References
	1.	 Rickers KW, Pedersen PH, Tvedebrink T, Eiskjaer SP. Comparison of interventions for 
lumbar disc herniation: a systematic review with network meta-analysis. Spine J. (2021) 
21:1750–62. doi: 10.1016/j.spinee.2021.02.022

	2.	Cosamalon-Gan I, Cosamalon-Gan T, Mattos-Piaggio G, Villar-Suarez V, Garcia-
Cosamalon J, Vega-Alvarez JA. Inflammation in the intervertebral disc herniation. 
Neurocirugia. (2021) 32:21–35. doi: 10.1016/j.neucir.2020.01.001

	3.	Gadjradj PS, Harhangi BS, Amelink J, van Susante J, Kamper S, van Tulder M, et al. 
Percutaneous transforaminal endoscopic discectomy versus open microdiscectomy for 
lumbar disc herniation: A systematic review and Meta-analysis. Spine. (2021) 46:538–49. 
doi: 10.1097/BRS.0000000000003843

	4.	Abdullah F, Bai A, Sahil F, Kataria D, Abbas M, Ullah F, et al. Lumbar disc herniation: 
comparing pain relief after medical and surgical intervention. Cureus. (2021) 13:e15885. 
doi: 10.7759/cureus.15885

	5.	Hamawandi SA, Sulaiman II, Al-Humairi AK. Open fenestration discectomy versus 
microscopic fenestration discectomy for lumbar disc herniation: a randomized controlled 
trial. BMC Musculoskelet Disord. (2020) 21:384. doi: 10.1186/s12891-020-03396-x

	6.	Meyer G, ID DAR, Cristante AF, Marcon RM, Coutinho TP, Torelli AG, et al. 
Percutaneous endoscopic lumbar discectomy versus microdiscectomy for the treatment 
of lumbar disc herniation: pain, disability, and complication rate-A randomized clinical 
trial. Int J Spine Surg. (2020) 14:72–8. doi: 10.14444/7010

	7.	Spinal Surgery Group. Orthopaedic rehabilitation group, guidelines for the diagnosis 
and treatment of lumbar intervertebral disc herniation (in Chinese). Chin J Orthopedics. 
(2020) 62:187–93.

	8.	Li D, Su Q, Zhang X. Clinical study of the effect of unilateral two-channel spinal endos-
copy technique for degenerative lumbar diseases on postoperative lumbar stability (in 
chinese). Chin. J. Surg. (2024) 62:187–93.

	9.	Li W, Deng Z. Review of surgical indications and efficacy of 235 nuclear pulposus 
extraction (in Chinese). J. Prac. Orthopaedics. (2002) 8:32–3.

	10.	 Gurung I, Jones MS, Jugurnauth P, Wafai AM. The importance of “time to surgery” 
in the management of lumbar disc herniation in patients without progressive neurological 
deficits. J. Spine Surgery. (2023) 9:32. doi: 10.21037/jss-22-68

	11.	 Guo H, Wang B, Ji Z, Gao X, Zhang Y, Yuan L, et al. Closed drainage versus non-
drainage for single-level lumbar discectomy: a prospective randomized controlled study. 
BMC Musculoskelet Disord. (2020) 21:484. doi: 10.1186/s12891-020-03504-x

	12.	 Astrom M, Lwin ZMT, Teni FS, Burstrom K, Berg J. Use of the visual analogue scale 
for health state valuation: a scoping review. Qual Life Res. (2023) 32:2719–29. doi: 
10.1007/s11136-023-03411-3

	13.	 Amjad F, Mohseni-Bandpei MA, Gilani SA, Ahmad A, Waqas M, Hanif A. Urdu 
version of Oswestry disability index; a reliability and validity study. BMC Musculoskelet 
Disord. (2021) 22:311. doi: 10.1186/s12891-021-04173-0

	14.	 Haro H, Ebata S, Inoue G, Kaito T, Komori H, Ohba T, et al. Japanese orthopaedic 
association (JOA) clinical practice guidelines on the management of lumbar disc hernia-
tion, third edition - secondary publication. J Orthop Sci. (2022) 27:31–78. doi: 10.1016/j.
jos.2021.07.028

	15.	 Burke SM, Safain MG, Kryzanski J, Riesenburger RI. Nerve root anomalies: implica-
tions for transforaminal lumbar interbody fusion surgery and a review of the Neidre and 
Macnab classification system. Neurosurg Focus. (2013) 35:E9. doi: 
10.3171/2013.2.FOCUS1349

	16.	 Taylor C, Khan A, Shenouda E, Brooke N, Nader-Sepahi A. Dural tear repair surgery 
comparative analysis: a stitch in time saves nine. Eur Spine J. (2022) 31:575–95. doi: 
10.1007/s00586-021-07081-y

	17.	 Hom DB, Davis ME. Reducing risks for poor surgical wound healing. Facial Plast Surg 
Clin North Am. (2023) 31:171–81. doi: 10.1016/j.fsc.2023.01.002

	18.	 Hauser RA, Matias D, Woznica D, Rawlings B, Woldin BA. Lumbar instability as an 
etiology of low back pain and its treatment by prolotherapy: A review. J Back Musculoskelet 
Rehabil. (2022) 35:701–12. doi: 10.3233/BMR-210097

	19.	 Portella ST, Escudeiro GP, Mansilla R, Freitas BS, de Resende MAC, Fernandes FC, 
et al. Predictive factors for muscle injury after posterior lumbar spinal surgery. World 
Neurosurg. (2019) 129:e514–21. doi: 10.1016/j.wneu.2019.05.197

	20.	 Jeon SH, Yang YM, Lee YJ, Kim MR, Kim EJ, Ha IH. The substantial clinical benefit 
of comprehensively considering low back pain and radiating pain caused by lumbar inter-
vertebral disc herniation. J Back Musculoskelet Rehabil. (2022) 35:323–9. doi: 10.3233/
BMR-200244

	21.	 Feng Z, Zhao Z, Cui W, Meng X, Hai Y. Unilateral biportal endoscopic discectomy 
versus microdiscectomy for lumbar disc herniation: a systematic review and meta-anal-
ysis. Eur Spine J. (2024) 33:2139–53. doi: 10.1007/s00586-023-08116-2

	22.	 Waseem MH, Ul Abideen Z, Ahsan M, Adnan R, Hasan A, Aamir Z, et al. Comparing 
unilateral Biportal endoscopic discectomy versus microdiscectomy for lumbar disc her-
niation: A systematic review and Meta-analysis. Global. Spine J. (2025) 
22:21925682251412289. doi: 10.1177/21925682251412289

	23.	 Schiltenwolf M, Schwarze M. Intervertebral disc-related occupational diseases of the 
lumbar and cervical spines. Internist. (2021) 62:921–7. doi: 10.1007/s00108-021-01107-9

	24.	Hiyama A, Suyama K, Sakai D, Tanaka M, Watanabe M. Correlational analysis of 
chemokine and inflammatory cytokine expression in the intervertebral disc and blood 
in patients with lumbar disc disease. J Orthop Res. (2022) 40:1213–22. doi: 10.1002/
jor.25136

	25.	 Samuelly-Leichtag G, Eisenberg E, Zohar Y, Andraous M, Eran A, Sviri GE, et al. 
Mechanism underlying painful radiculopathy in patients with lumbar disc herniation. 
Eur J Pain. (2022) 26:1269–81. doi: 10.1002/ejp.1947

	26.	 Albert HB, Sayari AJ, Barajas JN, Hornung AL, Harada G, Nolte MT, et al. The impact 
of novel inflammation-preserving treatment towards lumbar disc herniation resorption 
in symptomatic patients: a prospective, multi-imaging and clinical outcomes study. Eur 
Spine J. (2024) 33:964–73. doi: 10.1007/s00586-023-08064-x

	27.	 Okoro T, Sell P. A short report comparing outcomes between L4/L5 and L5/S1 single-
level discectomy surgery. J Spinal Disord Tech. (2010) 23:40–2. doi: 10.1097/
BSD.0b013e3181b38537

	28.	 Bansal P, Vatkar AJ, Baburaj V, Kumar V, Dhatt SS. Effect of obesity on results of 
endoscopic versus open lumbar discectomy: a systematic review and meta-analysis. Arch 
Orthop Trauma Surg. (2023) 143:5589–601. doi: 10.1007/s00402-023-04870-6

	29.	 Bekas KN, Zafeiris C. The role of bone mineral density in a successful lumbar inter-
body fusion: A narrative review. Cureus. (2024) 16:e54727. doi: 10.7759/cureus.54727

	30.	 Bisschop A, Mullender MG, Kingma I, Jiya TU, van der Veen AJ, Roos JC, et al. The 
impact of bone mineral density and disc degeneration on shear strength and stiffness of 
the lumbar spine following laminectomy. Eur Spine J. (2012) 21:530–6. doi: 10.1007/
s00586-011-1968-2

	31.	 Chen Z, Zhang L, Dong J, Xie P, Liu B, Wang Q, et al. Percutaneous transforaminal 
endoscopic discectomy compared with microendoscopic discectomy for lumbar disc 
herniation: 1-year results of an ongoing randomized controlled trial. J Neurosurg Spine. 
(2018) 28:300–10. doi: 10.3171/2017.7.SPINE161434

	32.	 Chen Z, Zhang L, Dong J, Xie P, Liu B, Wang Q, et al. Percutaneous transforaminal 
endoscopic discectomy versus microendoscopic discectomy for lumbar disc herniation: 
two-year results of a randomized controlled trial. LWW. (2020) 45:493–503. doi: 10.1097/
BRS.0000000000003314

	33.	 Phan K, Xu J, Schultz K, Alvi MA, Lu VM, Kerezoudis P, et al. Full-endoscopic versus 
micro-endoscopic and open discectomy: a systematic review and meta-analysis of out-
comes and complications. Clin Neurol Neurosurg. (2017) 154:1–12. doi: 10.1016/j.
clineuro.2017.01.003

	34.	 Özer M, Demirtaş OK. Comparison of lumbar microdiscectomy and unilateral bipor-
tal endoscopic discectomy outcomes: a single-center experience. J Neurosurg Spine. (2024) 
40:351–8. doi: 10.3171/2023.10.SPINE23718

	35.	 Chang DC, Yu PT, Easterlin MC, Talamini MA. Demystifying sample-size calculation 
for clinical trials and comparative effectiveness research: the impact of low-event fre-
quency in surgical clinical research. Surg Endosc. (2013) 27:359–63. doi: 10.1007/
s00464-012-2497-8

	36.	 Feng Z, Zhao Z, Cui W, Meng X, Hai Y. Unilateral biportal endoscopic discectomy 
versus microdiscectomy for lumbar disc herniation: a systematic review and meta-anal-
ysis. Eur Spine J. (2024) 33:2139–53. doi: 10.1007/s00586-023-08116-2

	37.	 McNamee C, Keraidi S, McDonnell J, Kelly A, Wall J, Darwish S, et al. Learning curve 
analyses in spine surgery: a systematic simulation-based critique of methodologies. Spine 
J. (2024) 24:1789–810. doi: 10.1016/j.spinee.2024.05.014

	38.	 McNamee C, Keraidi S, McDonnell JM, Kelly A, Wall J, Darwish S, et al. Learning 
curve analyses in spine surgery: A systematic simulation-based critique of methodologies. 
Spine J. Off. J. North Am. Spine Society. (2024) 24:1789–810. doi: 10.1016/j.
spinee.2024.05.014

	39.	 Ali R, Hagan MJ, Bajaj A, Alastair Gibson JN, Hofstetter CP, Waschke A, et al. Impact 
of the learning curve of percutaneous endoscopic lumbar discectomy on clinical out-
comes: a systematic review. Interdiscipl Neurosurgery. (2023) 32:101738. doi: 10.1016/j.
inat.2023.101738

	40.	 Park DK, Weng C, Zakko P, Choi DJ. Unilateral Biportal endoscopy for lumbar spinal 
stenosis and lumbar disc herniation. JBJS Essent Surg Tech. (2023) 13:20. doi: 10.2106/
JBJS.ST.22.00020

	41.	 Hoffeld K, Lenz M, Egenolf P, Weber M, Heck V, Eysel P, et al. Patient-related risk 
factors and lifestyle factors for lumbar degenerative disc disease: a systematic review. 
Neurochirurgie. (2023) 69:101482. doi: 10.1016/j.neuchi.2023.101482

	42.	 Aygun H, Abdulshafi K. Unilateral Biportal endoscopy versus tubular microendos-
copy in Management of Single Level Degenerative Lumbar Canal Stenosis: A prospective 
study. Clin Spine Surg. (2021) 34:E323–8. doi: 10.1097/BSD.0000000000001122

	43.	 Gandham EJ, Uvaraj NR, Eum JH. Unilateral Biportal percutaneous transforaminal 
endoscopic lumbar foraminal decompression and discectomy: A technical note. Neurol 
India. (2022) 70:510–4. doi: 10.4103/0028-3886.344669

	44.	 Rajamani PA, Goparaju P, Kulkarni AG, Bhojraj SY, Rajasekaran S, Chhabra HS, et al. 
A 2-year outcomes and complications of various techniques of lumbar discectomy: A 
multicentric retrospective study. World Neurosurg. (2021) 156:e319–28. doi: 10.1016/j.
wneu.2021.09.062

	45.	 Ravichandran D, Pillai J, Krishnamurthy K. Genetics of intervertebral disc disease: A 
review. Clin Anat. (2022) 35:116–20. doi: 10.1002/ca.23803

https://doi.org/10.3389/fmed.2026.1758130
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.spinee.2021.02.022
https://doi.org/10.1016/j.neucir.2020.01.001
https://doi.org/10.1097/BRS.0000000000003843
https://doi.org/10.7759/cureus.15885
https://doi.org/10.1186/s12891-020-03396-x
https://doi.org/10.14444/7010
https://doi.org/10.21037/jss-22-68
https://doi.org/10.1186/s12891-020-03504-x
https://doi.org/10.1007/s11136-023-03411-3
https://doi.org/10.1186/s12891-021-04173-0
https://doi.org/10.1016/j.jos.2021.07.028
https://doi.org/10.1016/j.jos.2021.07.028
https://doi.org/10.3171/2013.2.FOCUS1349
https://doi.org/10.1007/s00586-021-07081-y
https://doi.org/10.1016/j.fsc.2023.01.002
https://doi.org/10.3233/BMR-210097
https://doi.org/10.1016/j.wneu.2019.05.197
https://doi.org/10.3233/BMR-200244
https://doi.org/10.3233/BMR-200244
https://doi.org/10.1007/s00586-023-08116-2
https://doi.org/10.1177/21925682251412289
https://doi.org/10.1007/s00108-021-01107-9
https://doi.org/10.1002/jor.25136
https://doi.org/10.1002/jor.25136
https://doi.org/10.1002/ejp.1947
https://doi.org/10.1007/s00586-023-08064-x
https://doi.org/10.1097/BSD.0b013e3181b38537
https://doi.org/10.1097/BSD.0b013e3181b38537
https://doi.org/10.1007/s00402-023-04870-6
https://doi.org/10.7759/cureus.54727
https://doi.org/10.1007/s00586-011-1968-2
https://doi.org/10.1007/s00586-011-1968-2
https://doi.org/10.3171/2017.7.SPINE161434
https://doi.org/10.1097/BRS.0000000000003314
https://doi.org/10.1097/BRS.0000000000003314
https://doi.org/10.1016/j.clineuro.2017.01.003
https://doi.org/10.1016/j.clineuro.2017.01.003
https://doi.org/10.3171/2023.10.SPINE23718
https://doi.org/10.1007/s00464-012-2497-8
https://doi.org/10.1007/s00464-012-2497-8
https://doi.org/10.1007/s00586-023-08116-2
https://doi.org/10.1016/j.spinee.2024.05.014
https://doi.org/10.1016/j.spinee.2024.05.014
https://doi.org/10.1016/j.spinee.2024.05.014
https://doi.org/10.1016/j.inat.2023.101738
https://doi.org/10.1016/j.inat.2023.101738
https://doi.org/10.2106/JBJS.ST.22.00020
https://doi.org/10.2106/JBJS.ST.22.00020
https://doi.org/10.1016/j.neuchi.2023.101482
https://doi.org/10.1097/BSD.0000000000001122
https://doi.org/10.4103/0028-3886.344669
https://doi.org/10.1016/j.wneu.2021.09.062
https://doi.org/10.1016/j.wneu.2021.09.062
https://doi.org/10.1002/ca.23803


He et al.� 10.3389/fmed.2026.1758130

Frontiers in Medicine 15 frontiersin.org

	46.	 Moldovan F. Sterile inflammatory response and surgery-related trauma in elderly 
patients with subtrochanteric fractures. Biomedicine. (2024) 12:354. doi: 10.3390/
biomedicines12020354

	47.	 Park S-M, Lee H-J, Park H-J, Choi J-Y, Kwon O, Lee S, et al. Biportal endoscopic 
versus microscopic discectomy for lumbar herniated disc: a randomized controlled trial. 
Spine J. (2023) 23:18–26. doi: 10.1016/j.spinee.2022.09.003

	48.	 Chang H, Xu J, Yang D, Sun J, Gao X, Ding W. Comparison of full-endoscopic forami-
noplasty and lumbar discectomy (FEFLD), unilateral biportal endoscopic (UBE) discec-
tomy, and microdiscectomy (MD) for symptomatic lumbar disc herniation. Eur Spine J. 
(2023) 32:542–54. doi: 10.1007/s00586-022-07510-6

	49.	 Banno T, Hasegawa T, Yamato Y, Yoshida G, Arima H, Oe S, et al. Condoliase therapy 
for lumbar disc herniation −2 year clinical outcome. J Orthop Sci. (2024) 29:64–70. doi: 
10.1016/j.jos.2022.11.005

	50.	 Sezer C, Acikalin R. Unilateral dynamic stabilization in recurrent lumbar disc hernia-
tion. Turk Neurosurg. (2023) 33:334–40. doi: 10.5137/1019-5149.JTN.42533-22.2

	51.	 Pourabbas Tahvildari B, Masroori Z, Erfani MA, Solooki S, Vosoughi AR. The impact 
of spino-pelvic parameters on pathogenesis of lumbar disc herniation. Musculoskelet Surg. 
(2022) 106:195–9. doi: 10.1007/s12306-020-00693-5

	52.	 Saravi B, Zink A, Ulkumen S, Couillard-Despres S, Wollborn J, Lang G, et al. Clinical 
and radiomics feature-based outcome analysis in lumbar disc herniation surgery. BMC 
Musculoskelet Disord. (2023) 24:791. doi: 10.1186/s12891-023-06911-y

	53.	 Song Z, Ran M, Luo J, Zhang K, Ye Y, Zheng J, et al. Follow-up results of microendo-
scopic discectomy compared to day surgery using percutaneous endoscopic lumbar dis-
cectomy for the treatment of lumbar disc herniation. BMC Musculoskelet Disord. (2021) 
22:160. doi: 10.1186/s12891-021-04038-6

	54.	 Chen X, Sandhu HS, Vargas Castillo J, Diwan AD. The association between pain 
scores and disc height change following discectomy surgery in lumbar disc herniation 
patients: a systematic review and meta-analysis. Eur Spine J. (2021) 30:3265–77. doi: 
10.1007/s00586-021-06891-4

	55.	 Wang YP, Qin SL, Yang S, Xu YF, Han PF. Efficacy and safety of unilateral biportal 
endoscopy compared with microscopic decompression in the treatment of lumbar spinal 
stenosis: A systematic review and updated meta-analysis. Exp Ther Med. (2023) 26:309. 
doi: 10.3892/etm.2023.12008

	56.	 Pao JL. Preliminary clinical and radiological outcomes of the "no-punch" decompres-
sion techniques for unilateral Biportal endoscopic spine surgery. Neurospine. (2024) 
21:732–41. doi: 10.14245/ns.2448376.188

	57.	 Xie X, Zhang G, Liu N. Clinical effect of unilateral biportal endoscopy in the treat-
ment of lumbar diseases: a systematic review and meta-analysis. Wideochir Inne Tech 
Maloinwazyjne. (2022) 17:61–8. doi: 10.5114/wiitm.2021.110413

	58.	 Fang N, Yan S, Yang A. Research advances in unilateral endoscopic spinal surgery for 
the treatment of lumbar disc herniation: a review. J Orthop Surg Res. (2025) 20:643. doi: 
10.1186/s13018-025-06071-w

	59.	 Son S.-K., Kim D.H., Aygün H., The basics and concepts of unilateral biportal endos-
copy, unilateral Biportal endoscopic spine surgery: Basic and advanced technique, Cham 
Springer, 2022, pp. 9–19.

	60.	 Ma X, Li W, Gao S, Cao C, Li C, He L, et al. Comparison of unilateral biportal endo-
scopic discectomy versus percutaneous endoscopic lumbar discectomy for the treatment 
of lumbar disc herniation: A systematic review and meta-analysis. Medicine. (2022) 
101:e30412. doi: 10.1097/MD.0000000000030612

	61.	 Lewandrowski KU, Hellinger S, De Carvalho PST, Freitas Ramos MR, Soriano-
SáNchez JA, Xifeng Z, et al. Dural tears during lumbar spinal endoscopy: surgeon skill, 
training, incidence, risk factors, and management. Int J Spine Surg. (2021) 15:280–94. doi: 
10.14444/8038

	62.	 Yu H, Zhao Q, Lv J, Liu J, Zhu B, Chen L, et al. Unintended dural tears during unilat-
eral biportal endoscopic lumbar surgery: incidence and risk factors. Acta Neurochir. 
(2024) 166:95. doi: 10.1007/s00701-024-05965-8

	63.	 Ju CI, Lee SM. Complications and Management of Endoscopic Spinal Surgery. 
Neurospine. (2023) 20:56–77. doi: 10.14245/ns.2346226.113

	64.	 Kamenova M, Leu S, Mariani L, Schaeren S, Soleman J. Management of Incidental 
Dural Tear during Lumbar Spine Surgery. To suture or not to suture? World Neurosurg. 
(2016) 87:455–62. doi: 10.1016/j.wneu.2015.11.045

	65.	 Kim YG, Yang JC, Kim TW. Risk factors for recurrence of disc herniation after single-
level lumbar discectomy. Asian J. Pain. (2021) 7:3:1. doi: 10.35353/ajp.2021.00003

	66.	 Mariscal G, Torres E, Barrios C. Incidence of recurrent lumbar disc herniation: A nar-
rative review. J Craniovertebr Junction Spine. (2022) 13:110–3. doi: 10.4103/jcvjs.jcvjs_38_22

https://doi.org/10.3389/fmed.2026.1758130
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.3390/biomedicines12020354
https://doi.org/10.3390/biomedicines12020354
https://doi.org/10.1016/j.spinee.2022.09.003
https://doi.org/10.1007/s00586-022-07510-6
https://doi.org/10.1016/j.jos.2022.11.005
https://doi.org/10.5137/1019-5149.JTN.42533-22.2
https://doi.org/10.1007/s12306-020-00693-5
https://doi.org/10.1186/s12891-023-06911-y
https://doi.org/10.1186/s12891-021-04038-6
https://doi.org/10.1007/s00586-021-06891-4
https://doi.org/10.3892/etm.2023.12008
https://doi.org/10.14245/ns.2448376.188
https://doi.org/10.5114/wiitm.2021.110413
https://doi.org/10.1186/s13018-025-06071-w
https://doi.org/10.1097/MD.0000000000030612
https://doi.org/10.14444/8038
https://doi.org/10.1007/s00701-024-05965-8
https://doi.org/10.14245/ns.2346226.113
https://doi.org/10.1016/j.wneu.2015.11.045
https://doi.org/10.35353/ajp.2021.00003
https://doi.org/10.4103/jcvjs.jcvjs_38_22

	Clinical outcomes of unilateral biportal endoscopic discectomy vs. microdiscectomy in lumbar disc herniation
	1 Introduction
	2 Materials and methods
	2.1 Research flow chart
	2.2 Research design
	2.3 Research object
	2.3.1 General information
	2.4 Methods
	2.4.1 MSLD is used in the MG
	2.4.2 UBE was used in the endoscope group
	2.4.3 Intraoperative blood loss
	2.4.4 Postoperative treatment
	2.4.5 Surgeon experience
	2.5 Observation index
	2.6 Blinded radiographic measurements
	2.7 Statistical method

	3 Results
	3.1 Demographic and baseline characteristics of patients
	3.2 Comparison of corresponding indications
	3.3 Comparison of the degree of low back and lower limb pain
	3.4 Comparison of functional recovery
	3.5 Comparison of intervertebral space height
	3.6 Comparison of postoperative curative effect
	3.7 Comparison of complications

	4 Discussion
	5 Conclusion

	References

