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Abstract

Introduction: Currently, unilateral biportal endoscopy (UBE) as a new minimally invasive technique has been applied
to conventional arthroscopic systems for the treatment of spinal disease.

Aim: To analyze the clinical effect of UBE in the treatment of lumbar diseases.

Material and methods: A systematic review of the literature published up to May 2021 was performed in the English
database PubMed, Embase, and the Chinese database CNKI, Wanfang. There were 9 studies included in this system-
atic review and meta-analysis. The outcomes measured included operative time, Visual Analog Scale (VAS), and the
Oswestry Disability Index (ODI).

Results: A total of 528 patients were collected from the selected 9 articles. The random effects model showed that
the value of pooled effect mean deviation (MD) in each study was 58.62 (95% Cl (57.53, 59.72), p < 0.001). At the
end of postoperative follow-up, the standard mean difference (SMD) VAS scores of legs —4.12 (95% Cl (-5.15, —=3.09),
p < 0.001) and back -3.10 (95% CI (-4.35, —1.84), p < 0.001) were lower than the preoperative values. At the same
time, the results of the random-effects model showed that the SMD of the ODI score was —7.07 (95% CI (-8.69,
—5.46), p < 0.001) and at the end of follow-up was lower than preoperatively.

Conclusions: UBE surgery has a good clinical effect in the treatment of lumbar diseases, and can be widely used in

the treatment of free prolapse lumbar disc herniation (LDH).

Key words: unilateral biportal endoscopy, lumbar disease, lumbar disc herniation, lumbar spinal stenosis.

Introduction

Lumbar discectomy and decompression are the
most commonly used and classic surgical methods
for treatment of lumbar diseases. They have the
advantages of thorough decompression and clear
vision but are associated with many complications,
such as chronic low back pain [1] and spinal in-
stability [2]. Open lumbar microdiscectomy (OLM)
results in increased risks of postoperative spinal
instability and chronic back pain in lumbar disc
herniation [3]. Daisheng et al. studied UBE surgery
for lumbar disc herniation and lumbar spinal ste-

nosis, and obtained high patient satisfaction [4].
Unilateral biportal endoscopic (UBE) surgery has
been used more and more to treat lumbar disc
herniation or lumbar spinal stenosis (LSS), and has
achieved good results [5]. In 2017, Heo et al. first
proposed the concept of UBE spine technique and
successfully applied it in lumbar interbody fusion
surgery [6]. Similar to traditional lumbar interlam-
inar fenestration, the UBE establishes percutane-
ous access through two small cuts on each side.
Operative tools are placed in the operation channel
for various operations inside and outside the spi-
nal canal [7]. A recent study of Eum et al. reported
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the favorable outcomes of UBE after development
of HD endoscopic vision, showing that the ODI
score decreased from 67.2 £1.7 to 24.3 £8.5, and
the VAS for leg pain decreased from 8.3 +1.1 to0 2.4
+1.1[8].

Compared with conventional open lumbar micro-
discectomy (OLM), UBE has advantages of less in-
traoperative blood loss and postoperative back pain
and relatively shorter hospital stay due to the pres-
ervation of the back muscle and a smaller incision.
These advantages extend the scope of lumbar spinal
stenosis, degenerative diseases of the cervical spine,
and even short-level fusion procedures [9]. Howev-
er, Korean researchers compared the results of the
UBE and OLM procedures, and found that patients
who underwent UBE surgery had less intraoperative
blood loss and greater improvement in short-term
back pain, while having similar short-term leg pain,
long-term lumbago and leg pain, DOI, satisfaction,
and complication rates to patients who underwent
OLM [10].

Aim

To better understand the application of UBE
surgery in the treatment of degenerative diseases
of the lumbar spine. Therefore a meta-analysis was

used to measure the effect of UBE on patients after
surgery.

Material and methods
Search of literature

We performed this meta-analysis following PRIS-
MA guidelines. All the prospective or retrospective
studies published from the database inception un-
til May 2021 were searched from two English-lan-
guage databases (PubMed and Embase) and two
Chinese-language databases (China National Knowl-
edge Infrastructure and Wanfang) by 2 reviewers.
Search terms were ((unilateral biportal endoscopy
OR UBE) AND (lumbar disc herniation OR LDH OR
lumbar spinal stenosis OR LSS OR degenerative lum-
bar spinal stenosis OR DLSS)).

Inclusion and exclusion criteria

The inclusion criteria included (1) study popula-
tion: patients with lumbar disc herniation or lumbar
disc stenosis (2) study design: prospective/retro-
spective cohort studies; (3) operation method: uni-
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lateral biportal endoscopy; (4) indicators of clinical
outcomes: operative time, Visual Analog Scale (VAS)
and Oswestry Disability Index (ODI).

The exclusion criteria were (1) duplicated article;
(2) conference summaries, comments, letters, etc.;
(3) animal studies, existing meta-analyses and sys-
tematic reviews; (4) studies on other surgical meth-
ods of treatment.

Data extraction

Data collection proceeded in terms of first author
name, publication years, study type, number of pa-
tients, study period, operation time, diagnosis, and
follow-up period. The collected outcomes were op-
eration time, VAS scores for back and leg, and ODI.
Data were extracted from the literature by the first
reviewer, and accuracy was confirmed by the second
reviewer.

The Newcastle-Ottawa Scale adapted for non-
randomized controlled studies was applied to eval-
uate the quality of the studies. This scale has three
sections: 1 — selection (3 items, maximum score:
3 points), 2 — comparability (1 item, maximum score:
2 points), and 3 —outcome (2 items, maximum score:
3 points). The studies were then assigned to one
of the following categories accordingly: very good
studies: 7-8 scores; good studies: 5-6 scores; satis-
factory studies: 3-2 scores; unsatisfactory studies:
0-1 score.

Statistical analysis

Data analysis was performed using Stata soft-
ware. Standard mean difference (SMD) or mean
deviation (MD) and 95% Cl were used to evaluate
the overall effect of the continuous index. In a sen-
sitivity analysis, we sequentially removed one study
at a time and re-analyzed the data to determine
whether any one study was influencing the results.
There was no bias analysis or subgroup analysis
due to the small number of literature references
included in this study. Based on the heterogeneity
test results, random effects or fixed effects models
were selected to estimate the total effects. The Q
test and /? test were used to estimate inter-study
heterogeneity. When p > 0.1 and />< 50%, the fixed
effects model was adopted. When p > 0.1 and />>
50%, the random effects model was used. P < 0.05
was considered statistically significant, whereas p >
0.05 was considered not significant.
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Results
Study selection

A total of 73 studies were identified through
the database search. Twenty-one duplicate reports
were excluded. After title and abstract screening
that excluded 16 irrelevant studies, 16 reports were
excluded due to irrelevant topics. According to the
inclusion and exclusion criteria, 27 studies were ex-
cluded, while 9 studies met the inclusion criteria.
A specific study flowchart is shown in Figure 1 and
the selected study characteristics are listed in Table I.
The quality score of all included studies was > 6, in-
dicating good quality.

Operation time of UBE

The results of the random effects model showed
that the pooled effect value of the operation time
for the treatment of lumbar diseases with UBE was
58.62 (95% Cl (57.53, 59.72), p < 0.001). Heteroge-
neity exists among studies (1> = 94.1%, p < 0.001,
Figure 2).

Comparison of VAS and ODI scores before
and after surgery

The results of the random-effect model showed
that the VAS score of legs at the end of the follow-up
was lower than that before surgery. At the end of
postoperative follow-up, the standard mean differ-
ence (SMD) VAS score of the legs was —4.12 (95% Cl
(-5.15, =3.09), p < 0.001). Heterogeneity exists
among studies (/= 94.7%, p < 0.001, Figure 3). Af-

73 reports identified through database searching

> 21 duplicate reports were excluded

52 reports reviewed title and abstract

Y

16 reports were excluded for irrelevant topic

Y

36 full-text articles assessed for eligibility

Y

27 full-text articles excluded

9 articles included in the meta-analysis

Figure 1. The process of selecting articles for the
meta-analysis

Videosurgery and Other Miniinvasive Techniques 1, March/2022

Table I. Patients’ demographic data
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VAS — Visual Analog Scale, ODI — Oswestry Disability Index, LDH — lumbar disc herniation, LSS — lumbar spinal stenosis.
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Study ID Operative time

ES (95% ClI) Weight (%) (D + L)

Kim et al. (2018)

Kim et al. (2019)

Kim et al. (2020)

Kim et al. (2018)

Tian et al. (2020)

Tian et al. (2020)

D + L Overall (* = 94.1%, p < 0.001)
I-V Overall

Note: Weights are from random effects analysis.

T
i —%—70.15 (64.58, 75.72) 15.09
- i 48.70 (43.81, 53.59) 15.72
I
oi 58.10 (56.57, 59.63) 18.06
- i 53.00 (50.42, 55.58) 17.54
I
1:+ 62.50 (59.75, 65.25) 17.44
i % 70.29 (65.87, 74.71) 16.15
<> 60.28 (55.16, 65.40) 100.00
()i 58.62 (57.53, 59.72)
|
1
I
1

!
=75.7 0

75.7

Figure 2. The combined effect results of operation time in each study

Study ID VAS for leg

SMD (95% ClI) Weight (%)

Kim et al. (2018)
Kim et al. (2019)
Kim et al. (2018)
Kim et al. (2019)
Pao et al. (2019)
Kim et al. (2018)
Tian et al. (2020)
Tian et al. (2020)
Overall (1> = 94.7%, p < 0.001)

NOTE: Weights are from random effects analysis:

-6.65 (~7.57,-5.73) 12.10
-5.24 (-6.01, —4.47) 12.46
-4.00 (-4.68, -3.32) 12.66
~5.85 (~7.00, —4.69) 1145
-3.92 (-4.45,-3.39) 12.94
-3.78 (-4.23,-3.32) 13.05
~1.46 (-2.08,-0.83) 12.76
-2.36 (-3.07,-1.65) 12.58
~4.12 (~5.15, -3.09) 100.00

!
-7.57

!
7.57

Figure 3. Comparison of combined effects of VAS for leg scores before and after surgery in different studies

ter each study was removed successively, the pooled
effect values were all in the range of 95% (-5.15,
—-3.09), and the study results were stable (Figure 4).
The results of the random-effect model showed that
the VAS score of the back at the end of follow-up
after surgery was lower than that before surgery. At
the end of postoperative follow-up, the SMD VAS
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score of the legs was —3.10 (95% Cl (-4.35, —-1.84),
p < 0.001). Heterogeneity exists among studies (/> =
96.0%, p < 0.001, Figure 5). After each study was re-
moved successively, the pooled effect values were all
in the range of 95% Cl (-4.35, —1.84), and the study
results were stable (Figure 6). The results of the ran-
dom-effects model showed that the SMD of the ODI
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score was —7.07 (95% Cl (-8.69, -5.46), p < 0.001)
and at the end of follow-up was lower than the pre-
operative value. Heterogeneity exists among studies
(I*=96.8%, p < 0.001, Figure 7). After each study was
removed successively, the pooled effect values were
all in the range of 95% Cl (-8.69, —5.46), p < 0.001),
and the study results were stable (Figure 8).

Discussion

Although conventional open laminotomy and
discectomy provide an effective way for symptomat-
ic herniation treatment, muscle and ligament injury
from surgery can lead to postoperative back pain
and muscle atrophy. Therefore, after traditional sur-
gery, patients need more time for functional recov-
ery and pain control. Postoperative back pain follow-
ing mechanical trauma due to OLM has already been
reported. Dvorak et al. reported that 70% of patients
experienced back pain after conventional discec-
tomy during long-term follow-up [11]. Parker et al.
also reported that 32% of patients suffered back
pain after conventional discectomy, and 9% of cases
underwent fusion surgery for pain control [12]. Vodi-
car et al. reported that invasive procedures, including
endplate perforation, decrease vertebral height and
worsen back pain in the postoperative period [13].

In recent years, with the development of endo-
scopic techniques and surgical instruments, UBE

Study ID VAS for back

Kim et al. (2018) ' ©
Kim et al. (2019) ' o
Kim et al. (2018) | ! [
Kim et al. (2019) ' o
Pao et al. (2019) | ! ol |
Kim et al. (2018) | o |
Tian et al. (2020) | ¢ ° 1
Tian et al. (2020) o
-5.48 -5.15 -4.12 -3.09 -2.80
Meta-analysis estimates, given named study
is omitted
I Lower CI Limit o Estimate I Upper Cl Limit

Figure 4. Sensitivity analysis of VAS for leg scores

technique has been successfully applied to a variety
of diseases involving cervical, thoracic and lumbar
vertebrae [14-16]. UBE can achieve high-resolution
visualization at a small muscle dissection and use
almost all laminectomy instruments without restric-
tion. HD endoscopic vision makes disc dissection
easier and ruptured fragment removal and manip-
ulation is possible as in the conventional technique.
Because the same instruments are used while allow-
ing for a more detailed view than in microscopic sur-
gery, favorable radiologic outcomes can be achieved.

UBE is a new method that combines the advan-
tages of interlaminar endoscopy and microscopic

SMD (95% Cl) Weight (%)

T
I
Kim et al. (2018) — :
I
I
Kim et al. (2019) — !
I
Kim et al. (2018) —
I
1
Pao et al. (2019) : ——
]
Tian et al. (2020) | =
|
Tian et al. (2020) —
1

Overall (/> = 96.0%, p < 0.001)

NOTE: Weights are from random effects analysis:

-4.52 (-5.20, -3.84) 16.68
-4.16 (-4.81,-3.51) 16.75
-3.94 (~4.80, -3.08) 16.20
-1.39 (-1.73,-1.04) 17.31
-1.40 (-2.02,-0.78) 16.81
-3.27 (-4.11,-2.43) 16.26
-3.10 (-4.35,-1.84) 100.00
|

I
-5.2

0 5.2

Figure 5. Comparison of combined effects of VAS for back scores before and after surgery in different

studies
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Kim et al. (2018) ' o

Kim et al. (2019) ' o

Kim et al. (2019) i o

Pao et al. (2019) | ¢ o |

Tian et al. (2020) o

Tian et al. (2020) |

-4.92 -4.35 -3.10 -1.84 -1.53
Meta-analysis estimates, given named study
is omitted
I Lower CI Limit o Estimate I Upper Cl Limit

Figure 6. Sensitivity analysis of VAS for back
scores

surgery. UBE surgery is more and more widely used
in clinical treatment. Kambin et al. reported a high
rate of 87% patient satisfaction for arthroscopic
disc surgery [17]. Casey et al. assessed the radio-
logic outcomes of arthroscopic discectomy and
found that the success rates based on CT and MRI
were 88.9% (n = 18) and 85.7% (n = 12), respective-
ly [18]. Kim et al. reported that pre-operative VAS
back was 6.22 +1.5, but post-operative VAS back
was 0.93 0.7 [10]. Pao et al. found that the pa-
tients had the most significant improvement in VAS
score for leg pain, deceasing from 7.3 to only 0.9,

as well as significant improvement in neurological
symptoms and disability status, reflected in the im-
provement of JOA scores and ODI [19]. In Lin et al.’s
systematic review the results showed that the VAS
score and ODI score of the nine studies included
were improved compared with the preoperative
score at the final follow-up, indicating that the
postoperative function of the patients was greatly
improved [20]. Consistent with this conclusion, in
our study, VAS scores of both legs and back were
significantly decreased after UBE surgery compared
with those before surgery. The results of the ran-
dom effects model showed that the ODI score at
the end of follow-up was significantly lower than
that before the operation. The combined effect val-
ue was stable.

The duration of UBE surgery is longer than that of
OLM, so patients experience longer periods of pain.
The time is long because UBE can provide a clearer
approach to the affected site, avoid damage to spinal
stability caused by surgical procedures, and finally
achieve the desired clinical results. Therefore more
clinical studies are needed to prove the advantages
of UBE surgery. The clinical symptoms of 31 patients
were significantly improved after the operation. ODI
and VAS scores were significantly lower than those
before surgery, and continued to decline over time
[21]. UBE surgery causes less damage to the stable

SMD (95% ClI) Weight (%)

-6.59 (~7.50, —5.68) 11.57
-4.07 (-4.76,-3.39) 11.76
-9.26 (-10.99, -7.53) 10.56
-12.16 (-13.75,-10.57) 10.76
-3.13 (-3.59, -2.67) 11.89
-3.72 (-4.17,-3.27) 11.90
~7.96 (-9.46, —6.45) 10.87
-8.67 (~10.50, —6.85) 10.42
-9.35 (-11.26, -7.44) 10.28
~7.07 (~8.69, —5.46) 100.00

Study ID ODI

T
Kim et al. (2018) —i]—
Kim et al. (2018) i -
Kim et al. (2019) —I—i
Kim et al. (2020) — i
Pao et al. (2019) i -
Kim et al. (2018) i -
Tian et al. (2020) _"i—

|
Tian et al. (2020) —I—:-

|
Tian et al. (2020) —-—i
Overall (/> = 96.8%, p < 0.001) @
NOTE: Weights are from random effects analys:ls.

!

T

-13.8 0

!
13.8

Figure 7. Comparison of combined effects of ODI scores before and after surgery in different studies
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Kim et al. (2018)
Kim et al. (2018)
Kim et al. (2019)
Kim et al. (2020)
Pao et al. (2019)
(2018)
(2020)
(2020)
(2020)

Q

Kim et al. (2018
Tian et al. (2020
Tian et al. (2020
Tian et al. (2020

i O 1

i o]

I [}

-9.66 -8.69 -7.07 -5.46 —-4.99
Meta-analysis estimates, given named study
is omitted

I Lower Cl Limit o Estimate I Upper Cl Limit

Figure 8. Sensitivity analysis of ODI

structures of the spine, such as the facet structures.
Postoperative CT showed that the articular process
and contralateral lamina were intact. Postoperative
recovery is fast; the next day the patient can get out
of bed. This method should be accepted and widely
used in more diseases.

Conclusions

The UBE technique has a satisfactory effect in
the treatment of lumbar intervertebral disc disease
and is worth popularizing. It provides a new direc-
tion for the treatment of lumbar disc diseases. The
number of randomized controlled trials and prospec-
tive studies included was too small. Sufficient ran-
domized prospective studies of UBE are needed to
validate the current results. There are some differ-
ences in the surgical techniques used by each doc-
tor. Due to the small number of studies, no subgroup
analysis was performed.
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