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Abstract. – OBJECTIVE: Lumbar spinal ste-
nosis is the most common spinal degenerative 
disease in patients over 60 years, and the uni-
lateral biportal endoscopic (UBE) spine surgery 
treatment of lumbar spinal stenosis (LSS) has 
achieved preliminary clinical results. This sys-
tematic review and meta-analysis aimed to re-
veal the clinical efficacy of UBE for LSS and pro-
vide evidence for clinical practice. 

MATERIALS AND METHODS: PubMed, Em-
base, Web of Science, and Cochrane databas-
es were searched for literature. The papers se-
lected were those published from inception 
till October 2021. The selected pieces of liter-
ature were graded for evidence using the Ox-
ford Centre for Evidence-Based Medicine: Lev-
els of Evidence (March 2009). Outcomes mea-
sures were operation time, blood loss, compli-
cation rate, admission period, Visual Analogue 
Scale (VAS)-back, VAS-leg, and Oswestry Dis-
ability Index (ODI) score, and radiological out-
comes. The mean comparisons were based on 
VAS and ODI scores. 

RESULTS: A total of 823 patients with a sin-
gle LSS segment were included from the select-
ed nine studies. There were nine studies com-
paring UBE clinical outcomes and micro-endo-
scopic unilateral laminotomy for bilateral decom-
pression (M-ULBD). The meta-analysis revealed 
that the UBE group had better VAS-leg and -back 
scores in the first week postoperatively [total: 
mean difference (MD) = -0.96, 95% confidence 
interval (CI): -1.19, -0.74, p < 0.00001; total: MD = 
-1.69, 95% CI: -1.93, -1.45, p < 0.00001], 1st month 
postoperatively (total: MD = -0.35, 95% CI: -0.61, 
-0.08, p = 0.01; total: MD = -0.40, 95% CI: -0.68, 
-0.12, p = 0.005), 6th month postoperatively (total: 
MD = -0.22, 95% CI: -0.35, -0.08, p = 0.002; total: 
MD = -0.24, 95% CI: -0.40, -0.07, p = 0.005), and 
UBE group also performed better in ODI score at 
1st month postoperatively (total: MD = -3.36, 95% 
CI: -4.26, -2.46, p < 0.00001). There was no signif-
icant difference in VAS-leg and -back scores be-
tween both groups at the 3rd and 12th month post-
operatively, and ODI scores did not significantly 
differ between both groups at 3, 6, and 12 months 
postoperatively (all p > 0.05).

CONCLUSIONS: UBE has achieved good pre-
liminary clinical results and may be a minimal-
ly invasive alternative surgery for patients with 
single segmental LSS.
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Introduction

Lumbar spinal stenosis (LSS) is the progres-
sive stenosis of the spinal canal1. LSS is caused 
by pathological spinal stenosis and nerve root 
compression2. The symptoms include claudica-
tion, back and leg pain, and decreased walking 
ability; nonetheless, the typical manifestation is 
intermittent claudication3. According to different 
anatomical positions, lumbar spinal stenosis in-
cludes the central, lateral recess, and interverte-
bral foramina types4. Katz and Harris5 reported 
that lumbar spinal stenosis is a common spinal 
degenerative disease in patients over 60 years.

Open laminectomy surgery had been the tra-
ditional technique for LSS6. Open surgery had 
some disadvantages, such as heavy muscle dama-
ge, long operation time, significant intraoperative 
bleeding, and a high incidence of postoperative 
complications7. Given the disadvantages of open 
decompression surgery for LSS, minimally in-
vasive surgery (MIS) was developed to preserve 
the normal spinal structure, prevent segmental 
instability, and reduce soft tissue damage8. De 
Antoni et al9 first reported arthroscopy results 
using two channels in lumbar spine surgery in 
1996. In 2015, Soliman10 used the irrigation en-
doscopic discectomy (IED) technique in treating 
patients with LSS; patients were followed up for 
28 months, and 87% of the patients were satisfied 
with the clinical results. Furthermore, Eum et 
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al11 reported a percutaneous biportal endoscopic 
decompression (PBED) technique for LSS de-
compression in 2016. Heo et al12 first proposed the 
concept of unilateral biportal endoscopy (UBE) 
and used it in lumbar interbody fusion surgery in 
2017. The UBE technique, which involves using 
one portal for the endoscope and the other for 
the procedure, also produced positive results for 
lumbar discectomy, decompressive laminectomy, 
and foraminotomy11. 

Some studies18-26 have reported the clinical 
outcomes and efficacy of UBE for LSS. There-
fore, this systematic review and meta-analysis 
aimed to reveal the clinical efficacy of UBE for 
LSS and provide evidence for clinical practice.

Materials and Methods

Search Strategy and Inclusion Criteria
This study used the Preferred Reporting Project 

(PRISMA) guidelines for systematic reviews and 
meta-analysis13. We conducted a comprehensive 
search on PubMed, Embase, Web of Science, 
and Cochrane, and the search until October 2021 
on UBE research. The keywords were “UBE”, 
“unilateral biportal endoscopy”, “BESS”, “bi-
portal endoscopic spinal surgery”, “two portal 
endoscopic spinal surgery”, “LSS”, and “lumbar 
spinal stenosis”. The literature inclusion criteria 
included: literature related to UBE treatment of 
LSS, UBE treatment reports, such as VAS-leg, 
VAS-back, and the Oswestry Disability Index 
(ODI) score. The exclusion criteria were reviews 
and case reports, no available technology and re-
search with insufficient statistical reporting, tech-
nical notes, non-English reports, and single-arm 
studies without control groups. The search strate-
gy is illustrated in Figure 1.

Data Extraction 
The basic information of the extracted litera-

ture included the author’s name, publication year, 
research type, number of patients, patient age, fol-
low-up time, and operated levels (Table I). The re-
sults data obtained included VAS-leg, VAS-back, 
ODI score, operation time, hospital stay, and inci-
dence of complications and radiological outcomes. 
All the data were qualitatively summarized.

Quality Assessment
A modified NOS (Newcastle-Ottawa Scale) 

was used to evaluate the selected literature qua-
lity14. NOS includes three classification criteria; 

the highest score is 9 points. “Select” gets a ma-
ximum of 4 points, “Comparability” gets a maxi-
mum of 2 points, and “Result” gets a maximum 
of 3 points. Research with a score of 7-9 is high 
quality, 5-6 is medium quality, and 0-4 is poor 
quality. A summary of the quality assessment 
procedures is listed in Table I. 

Statistical Analysis
All statistical analyses were performed using 

RevMan (Review Manager) version 5.4 softwa-
re (The Nordic Cochrane Centre, Copenhagen, 
Denmark). All the outcome analyses were perfor-
med on an intention-to-treat basis. We used risk 
ratios and their associated 95% confidence inter-
vals to assess outcomes and considered p-values 
of < 0.05 significant. We conducted heterogeneity 
using the I2 test. When I2 < 50%, we used fixed ef-
fects models to pool outcome and random effects 
while I2 ≥ 50%. Publication bias was assessed 
using contour funnel plots.

 

Results 

Study Selection and Characteristics of Study
A preliminary literature search using the PRI-

SMA template yielded 199 articles (see Figure 
1 for details). Nine studies met the inclusion 
criteria. A total of 823 patients with an average 
age of 65.5 years were enrolled. Table I presents 
the characteristics of the included studies18-26. The 
main clinical results were evaluated by analyzing 
VAS-leg and -back pain and ODI scores. Two18,19 
of the included nine studies were first-level evi-
dence, two20,21 were second-level evidence, and 
five22-26 were third-level evidence. 

Meta-Analysis Outcomes
Nine studies compared the clinical outcomes 

of UBE and micro-endoscopic unilateral lami-
notomy for bilateral decompression (M-ULBD). 
Therefore, we made a meta-analysis of these 
nine studies.

Mean Outcomes
Three studies21,22,26 reported the VAS-leg score 

in the first postoperative week, which included 218 
patients. Figure 2 illustrates the key characteristi-
cs of the three studies; in the first week postope-
ratively, the UBE group had a significantly lower 
VAS-leg score than the M-ULBD group [total: 
mean difference (MD) = -0.96, 95% confidence 
interval (CI): -1.19, -0.74, p < 0.00001]. In the first 
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postoperative month, two studies22,25 comprising 
125 patients were included in the meta-analysis. 
Figure 2 illustrates the key characteristics of both 
studies. In the first postoperative month, the UBE 
group had a significantly lower VAS-leg score 
than the M-ULBD group (total: MD = -0.35, 95% 
CI: -0.61, -0.08, p = 0.01). In three months po-
stoperatively, three studies18,22,23 comprising 213 
cases were included in the meta-analysis, and no 
significant difference was observed between both 
groups (total: MD = -0.09, 95% CI: -0.33, 0.16, p 
= 0.49). In six postoperative months, three stu-
dies18,24,25 comprising 310 cases were included in 
the meta-analysis, and the UBE group had a si-
gnificantly lower VAS-leg score than the M-UL-
BD group (total: MD = -0.22, 95% CI: -0.35, 
-0.08, p = 0.002). In 12 months postoperatively, 

four studies18,21,22,26 comprising 282 cases were 
included in the meta-analysis, and no significant 
difference was observed between both groups 
(total: MD = -0.02, 95% CI: -0.19, 0.14, p= 0.78). 

In the first postoperative week, three stu-
dies21,22,26 reported the VAS-back score, which 
included 218 patients. Figure 3 illustrates the key 
characteristics of the three studies. In the first 
postoperative week, the UBE group had a signifi-
cantly lower VAS-back score than the M-ULBD 
group (total: MD = -1.69, 95% CI: -1.93, -1.45, p 
< 0.00001). In the first postoperative month, two 
studies22,25, which included 125 patients, reported 
the VAS-back score. In the first postoperative 
month, the UBE group had a significantly lower 
VAS-back score than the M-ULBD group (total: 
MD = -0.40, 95% CI: -0.68, -0.12, p = 0.005). In 

Figure 1. A flowchart of study selection.



Unilateral biportal endoscopic spine surgery for lumbar spinal stenosis

5001

Table I. Characteristics of included studies.

No.	 Author	 Year	 Country	 Diagnose	 Sample	 Age mean	 Design	 Follow-up	 Operated	 Study
					     size (n)			   period (month)	 levels	 quality

1	 Aygun and 	 2021	 Saudi Arabia	 lumbar canal stenosis	 144	 64.83	 Prospective study	 24	 NR	 7
	 Abdulshafi20	
2	 Kang et al19	 2019	 Korea	 lumbar central stenosis	 62	 66.15	 RCT	 6	 62	 7
3	 Heo et al21	 2018	 Korea	 lumbar central stenosis	 88	 64.7	 Prospective case control study	 14	 88	 9
4	 Park et al18	 2020	 Korea	 lumbar central stenosis	 64	 66.65	 RCT	 12	 64	 9
5	 Ito et al24	 2021	 Japan	 lumbar canal stenosis	 181	 65.65	 Retrospective study	 6	 181	 8
6	 Kim et al22	 2020	 Korea	 lumbar central stenosis	 60	 65.22	 Retrospective study	 12	 60	 8
7	 Min et al23	 2020	 Korea	 lumbar central or canal stenosis	 89	 66.24	 Retrospective study	 2	 88	 7
8	 Chio and Kim25	 2019	 Korea	 Lumbar stenosis	 65	 65.3	 Retrospective study	 6	 65	 8
9	 Heo et al26	 2019	 Korea	 Lumbar stenosis	 70	 65.1	 Retrospective study	 12	 70	 8

NR: not reported, RCT: randomized controlled trial, NE: not evaluated.



H.-X. Zhuang, S.-J. Guo, H. Meng, J.-S. Lin, Y. Yang, Q. Fei

5002

Figure 2. Forest plot of VAS-leg score for the UBE vs. M-ULBD.



5003

Figure 3. Forest plot of VAS-back score for the UBE vs. M-ULBD.
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Figure 4. Forest plot of ODI score for the UBE vs. M-ULBD.
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Figure 5. Forest plot of operation time, blood loss, lengths of hospital stay and CRP for the UBE vs. M-ULBD.
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Figure 6. Forest plot of complications rate for the UBE vs. M-ULBD.

Table II. Radiological outcomes.

Author	 Years	 Surgery	 IVA (°)	 Dynamic IVA (°)	 Slip (%)	 Dynamic slip (%)	 IVD (mm)

Kim and Choi27	 2018	 UBE	 Preop: 6.26 ± 3.54	 Preop: 6.54 ± 3.71	 Preop: 3.76 ± 5.01	 Preop: 2.65 ± 3.37	 Preop: 10.43 ± 2.23
 					     Final follow: 5.58 ± 3.23	 Final follow: 6.76 ± 3.59	 Final follow: 3.81 ± 5.28	 Final follow: 2.76 ± 3.71	 Final follow: 10.0 ± 2.24
					     (p = 0.027) 	 (p = 0.562)	 (p = 0.531)	 (p = 0.985)	 (p = 0.000)
Min et al23	 2020	 UBE vs. M-ULBD	 NR	 Preop: 6.68 ± 3.38 	 Preop: 3.24 ± 4.81	 Preop: 2.12 ± 3.04	 NR
						      vs. 6.54 ± 2.28	 vs. 3.09 ± 3.46	 vs. 2.58 ± 2.44	
						      Postop: 6.79 ± 4.00	 Postop: 3.36 ± 5.02	 Postop: 2.43 ± 3.51	
						      vs. 6.72 ± 2.46 	 vs. 3.27 ± 3.44	 vs. 2.95 ± 2.48

IVA: intervertebral angle, IVD: intervertebral distance, NR: not reported. 
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three months postoperatively, three studies18,22,23 
comprising 213 cases were included in the me-
ta-analysis, and no significant difference was 
observed between both groups (total: MD = -0.07, 
95% CI: -0.31, 0.17, p = 0.57). In the six posto-
perative weeks, three studies18,24,25 comprising 
310 cases were included in the meta-analysis, 
and the UBE group had a significantly lower 
VAS-back score than the M-ULBD group (total: 
MD = -0.24, 95% CI: -0.40, -0.07, p = 0.005). In 
12 months postoperatively, four studies18,21,22,26 

comprising 282 cases were included in the me-
ta-analysis, and no significant difference between 
both groups (total: MD = -0.06, 95% CI: -0.23, 
0.11, p = 0.49).

Furthermore, two studies19,22 reported ODI scores 
in the first postoperative month. Figure 4 illustrates 
the key characteristics of both studies. In the first 
postoperative month, the UBE group had a signifi-
cantly lower ODI score than the MI group (total: MD 
= -3.36, 95% CI: -4.26, -2.46, p < 0.00001). Of the 
nine included studies, four18,19,22,23, three18,19,24, and 
four18,21,22,26 reported outcome data for participants 
at 3, 6, and 12 months postoperatively, respectively. 

No significant associations were observed among 
the study characteristics (all p > 0.05). 

Secondary Outcomes
Seven studies18,19,21-24,26 reported operation ti-

me with the comparison of UBE and M-ULBD. 
Figure 5 presents the key characteristics of the 
seven studies, and no significant difference was 
observed between both groups (total: MD = 0.23, 
95% CI: -1.04, 1.49, p = 0.72). 

Additionally, three studies18-20 reported blood 
loss comparing UBE and M-ULBD. Figure 5 
presents the key characteristics of the three 
studies, and less blood loss was observed in the 
UBE group (total: MD = -6.14 95% CI: -9.32, 
-2.96, p= 0.0002). 

Three studies18,19,23 reported lengths of hospital 
stay with the comparison of UBE and M-ULBD. 
Figure 5 presents the key characteristics of three 
studies, and shorter hospital stay was observed in 
the UBE group (total: MD = -1.97, 95% CI: -2.23, 
-1.71, p < 0.00001). 

In two days postoperatively, two studies22,25 

reported C-reactive protein (CRP). Figure 5 il-

Figure 7. Funnel plots of ODI score.
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lustrates the key characteristics of both studies. 
In two days postoperatively, the UBE group had 
a significantly lower CRP than the M-ULBD 
group (total: MD = -3.80, 95% CI: -4.39, -3.21, p < 
0.00001). In two weeks postoperatively, two stu-
dies22,25 reported CRP. Figure 6 presents the key 
characteristics of both studies and in 2 weeks po-
stoperatively, the UBE group had a significantly 
lower CRP than the M-ULBD group (total: MD = 
-0.39, 95% CI: -0.65, -0.13, p = 0.003). 

Six studies18,21,23-26 reported complications with 
the comparison of UBE and M-ULBD. Figure 6 
presents the key characteristics of the six studies, 
and no significant associations were observed 
among the study characteristics (total: MD = 
0.60, 95% CI: 0.31, 1.18, p = 0.14).

Only two studies23,27 reported the radiologi-
cal UBE outcomes; one reported no significant 
differences in pre- and post-operative dynamic 
intervertebral angle (IVA), percentage of slip, 
and dynamic percentage of slip. However, the 
intervertebral angle and intervertebral distance 
reduced significantly at the last follow-up. The 
other compared the radiological outcomes betwe-
en UBE and M-ULBD, and they observed no 
significant differences in dynamic IVA, slip, and 
dynamic slip in both groups (Table II).

Publication Bias
The funnel plots in Figure 7 illustrate the pu-

blication bias test for the ODI scores. The funnel 
plots are generally symmetrical; nevertheless, sin-
ce most of the literature was published by Korean 
scholars, there may be a publication bias.

Discussion

LSS is the most common reason for spinal 
surgery admission in the elderly (over 65 years)15. 
UBE is an emerging minimally invasive spinal 
procedure used to treat LSS13. Furthermore, all the 
reports in this meta-analysis reported that UBE 
produces good clinical LSS results. Nine studies 
reported the VAS-leg, VAS-back, and ODI scores 
of the UBE and M-ULBD groups, and these sco-
res decreased than the preoperative scores at the 
final follow-up. The meta-analysis revealed that 
the UBE group had better pain control in the early 
postoperative period. However, no significant dif-
ference was observed at the final follow-up. 

The UBE performed better in VAS-back and 
-leg during the first week, first month and sixth 
month postoperatively, and 12 months posto-

peratively, and no significant associations were 
observed between both groups. The UBE group 
had better ODI scores in the first month posto-
peratively and 12 months postoperatively, and no 
significant associations were observed between 
both groups. The UBE group had shorter lengths 
of hospital duration and lesser blood loss volu-
mes. Additionally, no significant difference was 
observed in the complications rate of both groups. 
The UBE group had lower CRP in two days and 
two weeks postoperatively. 

Chronic intermittent claudication is the main 
symptom of lumbar spinal stenosis. However, of 
the nine included studies, three19,21,26 mentioned 
intermittent claudication in their inclusion crite-
ria, and one16 reported the comparison of pre- and 
post-operative walking distances. This means 
that studies are needed to report improvements in 
walking distance.

The UBE technique is under continuous sali-
ne irrigation, providing a clear visual field and 
controlling epidural and bone bleeding and in-
fection16. However, excessive pressure may lead 
to epidural fat and blood vessel damage. Choi 
et al17 reported that 30 mmHg maintains a clear 
surgical view and prevents damage. Due to con-
tinuous saline irrigation, hidden intraoperative 
blood loss is usually overlooked, and research is 
needed concerning this issue. 

Two18,19 of the nine studies were first-level evi-
dence, another two20,21 were second-level evidence, 
and five22-26 were third-level evidence. We discus-
sed according to evidence-based medical grading. 

There were only two first-level evidence stu-
dies18,19, both RCT. Park et al18 reported that 64 
patients were diagnosed with first-level LSS and 
required decompressive laminectomy. They com-
pared the clinical outcomes of UBE and M-UL-
BD. The operation time was 67.2 ± 19.8 min in the 
UBE group and 70.2 ± 22.8 min in the M-ULBD 
group, and the length of hospital stay was 45.6 ± 
16.2 h in the UBE group and 58.4 ± 33.9 h in the 
M-ULBD group. Additionally, seven complica-
tions were reported, and three cases were caused 
by UBE, which included two incidental duroto-
mies and a symptomatic hematoma with revision 
surgery. Four complication cases were caused by 
M-ULBD, which included two incidental duroto-
mies, two symptomatic hematomas with revision 
surgery, and a revision surgery due to recurrent 
pain. After 12 months of follow-up. Furthermore, 
no significant difference was observed between 
groups in ODI, VAS, EQ-5D , and ainDETECT 
for neuropathic pain scores at the 3-, 6-, or 
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12-month follow-up. This meant that biportal en-
doscopic decompressive laminectomy was an al-
ternative to and offered similar clinical outcomes 
as M-ULBD in patients with symptomatic LSS. 
Kang et al19 designed a prospective randomized 
comparative study that involved 70 patients dia-
gnosed with central spinal stenosis who were 
randomized into two groups (the biportal techni-
que/endoscopic and microscopic surgery groups). 
Clinical outcomes were measured using ODI and 
VAS-back scores. After six months of follow-up, 
no significant difference was observed in ODI 
and VAS-back scores. However, the operation 
time was 36 ± 11 min in the UBE group and 54 ± 
9 min in the M-ULBD group per level, the blood 
loss was 25.5 ± 15.8 mL in the UBE group and 
53.2 ± 32.1 mL in the M-ULBD group, the opioid 
usage was 2.3 ± 0.6 T in the UBE group and 6.5 
± 2.5 T in the M-ULBD group, and length of ho-
spital stay was 1.2 ± 0.3 days in the UBE group 
and 3.5 ± 0.8 days in the M-ULBD group. Both 
groups had no failures or postoperative infection 
cases, and each had a revision operation case 
due to postoperative hematoma. This meant that 
the UBE group experienced less pain and had a 
shorter hospital stay than the M-ULBD group; 
therefore, UBE could be an alternative treatment 
for LSS. Based on the above studies, UBE achie-
ved initial clinical results and could become an 
alternative for LSS. However, more RCTs with 
larger sample sizes and prolonged follow-up are 
required to further prove its effectiveness in LSS. 

Two studies20,21 were second-level evidence. 
Aygun and Abdulshafi20 enrolled 144 patients 
and randomized them into UBE and M-ULBD 
surgery groups. The ODI, Zurich Claudication 
Questionnaire (ZCQ), Modified Macnab Criteria 
(MMC), length of hospital stay, operation time, 
and estimated blood loss of both groups were 
compared and followed up for at least 24 months. 
The ODI (84% vs. 79%) and ZCQ (79% vs. 73%) 
were significantly superior in UBE cases at all 

periods, and UBE and TME had 63% and 29% 
excellent results, respectively, in MMC. UBE 
also had a shorter admission period (days: 1.11 
vs. 1.28), shorter operation time (minutes: 57.74 
vs. 65.31), and lesser blood loss (mL: 49.47 vs. 
53.57). This meant that UBE could be an effective 
alternative for LSS with a higher clinical success 
rate. This study revealed that UBE had better 
clinical results because it could provide clearer 
surgical visualization. Heo et al21 compared a 
12-month clinical outcome of UBE to that of 
M-ULBD in managing the single-level lumbar 

central stenosis, and 42 patients were assigned to 
the M-ULBD group and 46 patients to the UBE 
group. The VAS-back score was significantly 
greater in the UBE group on postoperative day 
one. However, no significant differences were 
observed in the VAS-back and -leg and ODI sco-
res at the final follow-up between both groups. 
The operation times were 61.1 ± 5.2 min in the 
UBE group and 58.9 ± 6.9 min in the M-ULBD 
group. The complication rate of UBE was 4.3% 
(2/46), with one case of durotomy and the other 
of postoperative hematoma. On the other hand, it 
was 7.1% (3/42) in the M-ULBD group, with one 
case of durotomy and two cases of postoperative 
hematoma. This study concluded that UBE could 
achieve clinical outcomes like M-ULBD; hence, 
this technique may be safe and effective for lum-
bar degenerative spinal stenosis treatment. 

Five research22-26 were third-level evidence. 
Kim et al22 designed a retrospective study that 
included 60 patients diagnosed with lumbar cen-
tral canal stenosis. The follow-up was a year, the 
operation time was 58.10 ± 6.04 min in the UBE 
group and 62.43 ± 8.09 min in the M-ULBD 
group, the mean blood loss was 53.63 ± 10.08 mL 
in the UBE and 59.47 ± 11.88 mL in the M-UL-
BD group, serum creatine kinase, and CRP were 
lower in the UBE group than in the M-ULBD 
group on the first postoperative day (CK: 130.87 
± 51.49 vs. 331.40 ± 118.09; CRP: 2.36 ± 1.09 vs. 
5.92 ± 1.34); however, serum CRP did not signifi-
cantly differ between both groups at the sixth po-
stoperative day (0.62 ± 0.38 vs. 0.85 ± 0.67). The 
UBE group performed better in the mean VAS, 
ODI, and modified MacNab scores and horizon-
tal displacement degree. Four complication cases 
were reported in this study; two were cerebrospi-
nal fluid leaks, one was a surgical site infection in 
the M-ULBD group, and one was a cerebrospinal 
fluid leak in the UBE group. Min et al23 compared 
the clinical and radiologic outcomes of UBE and 
M-ULBD. The study included 89 patients, and 
follow-up was ≥ 24 months. The UBE group had 
shorter operation time (53.6 ± 6.7 min vs. 58.9 ± 
7.4 min) and shorter hospital stay (4.3 ± 1.2 days 
vs. 7.4 ± 2.6 days) than the M-ULBD group. The 
VAS and ODI scores of both groups improved 
significantly in the final follow-up, and there was 
no significant difference in the VAS and ODI sco-
res of both groups except VAS-back in the second 
postoperative month, in which the UBE group 
was better than the M-UBLD group. Moreover, 
there was no significant difference in the frequen-
cy of complications between both groups. Three 



H.-X. Zhuang, S.-J. Guo, H. Meng, J.-S. Lin, Y. Yang, Q. Fei

5010

complication cases were reported in the UBE 
group and two in the M-ULBD group. There was 
no significant difference in the complication rate 
between both groups. In the UBE group, two 
cases of dural tear and one case of postoperative 
epidural hematoma requiring surgery occurred. 
A case of dural tear and a postoperative epidural 
hematoma occurred in the M-ULBD group. The 
radiological results were reported in this study, 
and no significant difference was observed in the 
radiological findings (dynamic intervertebral an-
gle, slip percentage, and dynamic slip percentage) 
of both groups. Therefore, UBE was considered 
an alternative to M-ULBD in degenerative lum-
bar spinal stenosis. Ito et al24 reported the clinical 
comparison between UBE and M-UBLD. The 
study enrolled 181 patients diagnosed with lum-
ber canal stenosis and followed up for six months. 
The bone resection area and facet preservation 
rate were reported in this study, and the bone re-
section area was 1.0 ± 0.2 cm2 in the UBE group 
and 1.5 ± 0.3 cm2 in the M-UBLD group. The 
facet preservation rate was 78% ± 6% on the ad-
vancing side and 85% ± 4% on the opposite side 
in the UBE group and 86% ± 6% (advancing side) 
and 94% ± 3% (opposite side) in the M-ULBD 
group. No significant difference was observed in 
the lumbago VAS score, VAS-leg pain, and ODI 
scores between both groups. Additionally, no si-
gnificant difference was observed in the compli-
cations between both groups. UBE had no hema-
toma paralysis case and two cases of dura injury. 
In contrast, five cases of hematoma paralysis, 
eight cases of dura injury, and two cases of reope-
ration were observed using M-ULBD. Choi and 
Kim25 reported the clinical benefits of UBE for 
spinal stenosis in comparison to M-ULBD. After 
six months of follow-up, the VAS-back score im-
proved from 6.8 to 2.8 and 6.8 to 3.2 for the UBE 
and M-ULBD groups, respectively; the VAS-leg 
pain improved from 6.3 to 2.2 and 7.0 to 2.5 for 
the UBE and M-ULBD groups, respectively. CRP 
changed from 0.19 to 0.32 and 0.26 to 6.53 in the 
UBE and M-ULBD groups, respectively, in two 
days postoperatively; one week postoperatively, it 
came to 0.17 and 1.68 for the UBE and M-ULBD 
groups, respectively; and two weeks postopera-
tively, it became 0.41 and 0.82 for the UBE and 
M-ULBD groups, respectively. Regarding com-
plications, UBE resulted in three cases, including 
two dural tears and one root injury, whereas in 
the M-ULBD group, it caused two cases of dural 
tears. Heo et al26 reported the clinical outcomes 
of the UBE and M-ULBD groups. The VAS-back 

pain score improved from 7.02 to 1.78 and 6.64 
to 3.39 on the first postoperative day in the UBE 
and M-ULBD groups, respectively; it became 
1.95 and 2.03 at the final follow-up; the VAS-leg 
pain score improved from 8.05 to 1.83 and 7.67 
to 2.30 on the first postoperative day in the UBE 
and M-ULBD groups, respectively; it became 
2.16 and 2.16 in the UBE and M-ULBD groups, 
respectively, at final the follow-up; and the ODI 
score changed from 58.68 to 23.14 and 56.36 to 
22.58 in the UBE and M-ULBD groups, respecti-
vely at the final follow-up. 

There were four studies16,27-29 without control 
groups that only reported the clinical outcomes 
of the UBE group. Nonetheless, the same outco-
mes were reported in these studies. Torudom and 
Dilokhuttakarn16 reported LSS treated via UBE 
in 2016. The study included 30 patients, and fol-
low-up lasted at least two years. The mean VAS-
back pain, VAS-leg pain, and ODI scores dropped 
significantly at every time point compared to the 
preoperative scores. Additionally, the postopera-
tive walking distance was significantly prolonged 
than the preoperative. Preoperatively, 90% (n = 27) 
could walk painlessly for < 400 m and 10% (n = 3) 
for > 400 m but < 1,200 m. Nonetheless, at the final 
review, one patient (3.3%) could walk < 400 m, five 
(16.7%) could walk > 400 m, but less than 1,200 m, 
and 23 (76.7%) could walk > 1,200 m. However, 
the walking distance was related to complications 
(6.6%) in two patients. The conclusion was that 
the UBE had initial benefits; nonetheless, long-
term studies are required to prove its safety and 
effectiveness. Kim et al27 reported the clinical and 
radiological outcomes of UBE decompression. The 
study enrolled 55 patients and the mean follow-up 
period was 29 months. The VAS-leg pain improved 
from 7.7 ± 1.5 preoperatively to 1.7 ± 1.5 (p < 0.01) 
at the 2-year follow-up, and the ODI score impro-
ved from 67.4 ± 11.5 to 19.3 ± 12.1 (p < 0.01) at the 
2-year follow-up. Regarding the radiological results 
in this study, the IVA increased from 6.24° ± 4.27° 
to 6.96° ± 3.58° in one year postoperatively, while 
the dynamic IVA decreased from 6.27° ± 3.12° to 
6.04° ± 2.41°; the preoperative slip percentage was 
3.41% ± 5.24% and increased to 6.01% ± 1.43% 
at the 1-year follow-up; the preoperative dynamic 
slip percentage was 2.90% ± 3.37% and increased 
to 3.13% ± 4.11% in one year postoperatively. Czi-
gleczki et al28 reported initial clinical results using 
UBE for LSS, and the study included 21 patients. 
All the patients achieved satisfactory results after 
surgery. In the early postoperative period, 17 pa-
tients (81%) presented with discomfort, 3 (14%) 
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reported mild pain relieved using analgesics, and 
1 (5%) had postoperative discomfort. However, all 
the patients presented mild symptoms at the last 
follow-up. Song et al29 reported two cases of lumbar 
stenosis treated using biportal endoscopic spinal 
surgery and observed that UBE is a lumbar stenosis 
treatment option.

Limitations
There were several limitations in our review. 

First, most studies were low-quality retrospecti-
ve studies and lacked high-quality randomized 
controlled trials for reference, adding bias to the 
study results. Second, the search was limited 
to English reports, which may have resulted in 
relevant literature not being included. Third, the 
study’s sample size was small and lacked mul-
ticenter studies with large sample sizes. Fourth, 
the studies included had different final follow-up 
periods, which may have impacted the results.

Conclusions

The present study indicates that UBE results 
in a shorter hospital stay and lesser blood loss; 
however, operation time, complication rate, and 
clinical outcome followed up for 12 months, and 
no significant difference was observed in both 
groups. Therefore, UBE may be an alternative 
treatment for patients with LSS.

Conflict of Interest
The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that 
could be construed as a potential conflict of interest.

Authors’ Contributions
Each author made substantial contributions to this work. 
HXZ and QF contributed to the acquisition of study data. 
HXZ contributed to the analysis and interpretation of data. 
QF contributed to the conception and design of the work. 
All authors have drafted the work or substantively revised 
it. All authors contributed to the article and approved the 
submitted version

ORCID ID
H.-X. Zhuang: 0000-0001-6641-2380 
S.-J. Guo: 0000-0002-1237-1105 
H. Meng: 0000-0002-1636-5317
J.-S. Lin: 0000-0002-5692-4849
Y. Yang: 0000-0002-9493-8934 
Q. Fei: 0000-0001-9753-2692

Ethics Approval and Informed Consent
Not applicable.

Funding
No funding was received for this study.

Availability of Data and Materials
All data were sourced from public databases.

References

  1)	 Watters WC 3rd, Baisden J, Gilbert TJ, Kreiner S, 
Resnick DK, Bono CM, Ghiselli G, Heggeness MH, 
Mazanec DJ, O’Neill C, Reitman CA, Shaffer WO, 
Summers JT, Toton JF. Degenerative lumbar spinal 
stenosis: an evidence-based clinical guideline for 
the diagnosis and treatment of degenerative lum-
bar spinal stenosis. Spine J 2008; 8: 305-310.

  2)	 Hall S, Bartleson JD, Onofrio BM, Baker HL, Oka-
zaki H, O’Duffy JD. Lumbar spinal stenosis. Clin-
ical features, diagnostic procedures, and results 
of surgical treatment in 68 patients. Ann Intern 
Med 1985; 103: 271-275.

  3)	 Verbiest H. A radicular syndrome from develop-
mental narrowing of the lumbar vertebral canal. J 
Bone Joint Surg Br 1954; 36-B: 230-237.

  4)	 Schroeder GD, Kurd MF, Vaccaro AR. Lumbar 
Spinal Stenosis: How Is It Classified? J Am Acad 
Orthop Surg 2016; 24: 843-852.

  5)	 Katz JN, Harris MB. Clinical practice. Lumbar spi-
nal stenosis. N Engl J Med 2008; 358: 818-825.

  6)	 Gibson JN, Waddell G. Surgical interventions for 
lumbar disc prolapse: updated Cochrane Review. 
Spine (Phila Pa 1976) 2007; 32: 1735-1747.

  7)	 Weinstein JN, Tosteson TD, Lurie JD, Tosteson 
A, Blood E, Herkowitz H, Cammisa F, Albert T, 
Boden SD, Hilibrand A, Goldberg H, Berven S, 
An H. Surgical versus nonoperative treatment 
for lumbar spinal stenosis four-year results of the 
Spine Patient Outcomes Research Trial. Spine 
(Phila Pa 1976) 2010; 35: 1329-1338.

  8)	 Montano N, Stifano V, Papacci F, Mazzucchi E, 
Fernandez E. Minimally invasive decompression 
in patients with degenerative spondylolisthesis 
associated with lumbar spinal stenosis. Report of 
a surgical series and review of the literature. Neu-
rol Neurochir Pol 2018; 52: 448-458.

  9)	 De Antoni DJ, Claro ML, Poehling GG, Hughes 
SS. Translaminar lumbar epidural endoscopy: 
anatomy, technique, and indications. Arthroscopy 
1996; 12: 330-334.

10)	 Soliman HM. Irrigation endoscopic decompres-
sive laminotomy. A new endoscopic approach for 
spinal stenosis decompression. Spine Journal 
2015; 15: 2282-2289.

11)	 Eum JH, Heo DH, Son SK, Park CK. Percutaneous 
biportal endoscopic decompression for lumbar spinal 



H.-X. Zhuang, S.-J. Guo, H. Meng, J.-S. Lin, Y. Yang, Q. Fei

5012

stenosis: A technical note and preliminary clinical 
results. J Neurosurg Spine 2016; 24: 602-607.

12)	 Heo DH, Son SK, Eum JH, Park CK. Fully endo-
scopic lumbar interbody fusion using a percuta-
neous unilateral biportal endoscopic technique: 
technical note and preliminary clinical results. 
Neurosurg Focus 2017; 43: E8.

13)	 Hutton B, Salanti G, Caldwell DM, Chaimani A, 
Schmid CH, Cameron C, Ioannidis JPA, StrausS, 
Thorlund K, Jansen JP, Mulrow C, Catalá-Lopez 
F, Gøtzsche PC, Dickersin K, Boutron I, Altman 
DG, Moher D. The PRISMA extension statement 
for reporting of systematic reviews incorporating 
network meta-analyses of health care interven-
tions: checklist and explanations. Ann Intern Med 
2015; 162: 777-784.

14)	 Jadad AR, Moore RA, Carroll D, Jenkinson C, 
Gavaghan DJ, McQuay HJ. Assessing the quality 
of reports of randomized clinical trials: is blinding 
necessary? Control Clin Trials 1996; 17: 1-12.

15)	 Bouknaitir JB, Carreon LY, Brorson S, Pedersen CF, 
Andersen MO. Wide Laminectomy, Segmental Bilat-
eral Laminotomies, or Unilateral Hemi-Laminectomy 
for Lumbar Spinal Stenosis: Five-year Patient-report-
ed Outcomes in Propensity-matched Cohorts. Spine 
(Phila Pa 1976) 2021; 46: 1509-1515.

16)	 Torudom Y, Dilokhuttakarn T. Two Portal Percu-
taneous Endoscopic Decompression for Lumbar 
Spinal Stenosis: Preliminary Study. Asian Spine J 
2016; 10: 335-342.

17)	 Choi CM, Chung JT, Lee SJ, Choi DJ. How do I 
it? Biportal endoscopic spinal surgery (BESS) for 
treatment of lumbar spinal stenosis. Acta Neuro-
chir (Wien) 2016; 158: 459-463.

18)	 Park SM, Park J, Jang HS, Heo YW, Han H, 
Joong H, Chang BS, Lee CK, Yeom JS. Bipor-
tal endoscopic versus microscopic lumbar de-
compressive laminectomy in patients with spinal 
stenosis: a randomized controlled trial. Spine J 
2020; 20: 156-165.

19)	 Kang T, Park SY, Kang CH, Lee SH, Park JH, Suh 
SW. Is biportal technique/endoscopic spinal sur-
gery satisfactory for lumbar spinal stenosis pa-
tients? A prospective randomized comparative 
study. Medicine (United States) 2019; 98: e15451.

20)	 Aygun H, Abdulshafi K. Unilateral Biportal Endos-
copy Versus Tubular Microendoscopy in Manage-

ment of Single Level Degenerative Lumbar Canal 
Stenosis A Prospective Study. Clin Spine Surg 
2021; 34: E323-E328.

21)	 Heo DH, Quillo-Olvera J, Park CK. Can Percu-
taneous Biportal Endoscopic Surgery Achieve 
Enough Canal Decompression for Degenera-
tive Lumbar Stenosis? Prospective Case-Control 
Study. World Neurosurg 2018; 120: e684-e689.

22)	 Kim HS, Choi SH, Shim DM, Lee IS, Oh YK, Woo 
YH. Advantages of new endoscopic unilateral 
laminectomy for bilateral decompression (ULBD) 
over conventional microscopic ulbd. Clin Orthop 
Surg 2020; 12: 330-336.

23)	 Min WK, Kim JE, Choi DJ, Park EJ, Heo J. Clin-
ical and radiological outcomes between biportal 
endoscopic decompression and microscopic de-
compression in lumbar spinal stenosis. J Orthop 
Sci 2020; 25: 371-378.

24)	 Ito Z, Shibayama M, Nakamura S, Yamad M, 
Kawai M, Takeuchi M, Yoshimatsu H, Kuraishi K, 
Hoshi N, Miure Y, Ito F. Clinical Comparison of Uni-
lateral Biportal Endoscopic Laminectomy versus 
Microendoscopic Laminectomy for Single-Lev-
el Laminectomy: A Single-Center, Retrospective 
Analysis. World Neurosurg 2021; 148: e581-e588.

25)	 Choi DJ, Kim JE. Efficacy of Biportal Endoscop-
ic Spine Surgery for Lumbar Spinal Stenosis. Clin 
Orthop Surg 2019; 11: 82-88.

26)	 Heo DH, Lee DC, Park CK. Comparative analysis 
of three types of minimally invasive decompressive 
surgery for lumbar central stenosis: biportal en-
doscopy, uniportal endoscopy, and microsurgery. 
Neurosurg Focus 2019; 46: E9.

27)	 Kim JE, Choi DJ. Clinical and radiological out-
comes of unilateral biportal endoscopic decom-
pression by 30° arthroscopy in lumbar spinal ste-
nosis: Minimum 2-year follow-up. Clin Orthop 
Surg 2018; 10: 328-336.

28)	 Czigleczki G, Nagy Z, Padanyi C, Banczerowski 
P. Biportal endoscopic technique in the treatment 
of spinal stenosis: early clinical experiences and 
results. Neurol Res 2020; 42: 1085-1088.

29)	 Song KS, Lee CW, Moon JG. Biportal endoscop-
ic spinal surgery for bilateral lumbar foraminal de-
compression by switching surgeon’s position and 
primary 2 portals: A report of 2 cases with techni-
cal note. Neurospine 2019; 16: 138-147.


