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Abstract

Objective This study aimed to compare the efficacy and cost-utility of unilateral biportal endoscopy (UBE) versus
percutaneous endoscopic interlaminar discectomy (PEID) for the treatment of single-level lumbar disc herniation
(LDH).

Methods A retrospective analysis was conducted on 99 patients who underwent either UBE (n=33) or PEID (n=66)
between July 2022 and December 2023 at the Second Xiangya Hospital. Patients were matched 1:2 based on age, sex,
and surgery level to ensure comparability. Clinical outcomes were assessed using Visual Analog Scale (VAS), European
Quality of Life-5 Dimensions (EQ-5D), and Oswestry Disability Index (ODI) scores, with quality-adjusted life years
(QALYs) calculated for cost-utility analysis. Hospitalization costs were analyzed, and the incremental cost-utility ratio
(ICER) was determined.

Results Both UBE and PEID groups demonstrated significant postoperative improvements in VAS, EQ-5D, and ODI
scores (p < 0.05). The operative time, blood loss and nursing cost were significantly higher for UBE compared to PEID
(p<0.05). UBE has higher gained QALY and overall costs, but the differences are not statistically significant (p=0.643
for QALY, p=0.327 for costs). The Incremental Cost-Effectiveness Ratio (ICER) for UBE compared to PEID was calculated
to be $354.5 per QALY gained, indicating that for each additional QALY gained through UBE, an additional cost of
$354.5 is incurred compared to PEID.
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Conclusion In our single-center study conducted in China, both the UBE and PEID procedures have demonstrated
comparable short-term efficacy in alleviating pain and improving functional ability in patients with single-level LDH.
UBE procedure demonstrates greater cost-utility than the PEID procedure in cost-utility analysis, despite its longer
operative time, higher nursing costs and greater blood loss.

Keywords Unilateral biportal endoscopy, Percutaneous endoscopic interlaminar discectomy, Cost-utility analysis,
Lumbar disc herniation

Introduction the backdrop of a growing demand for spinal treatments,
Lumbar disc herniation (LDH) is a globally prevalent the rapid escalation of costs and the limitations of medi-
condition, with recent studies indicating that nearly 80% cal resources underscore the importance of conducting
of adults experience low-back and leg pain, among which ~ economic evaluation studies to determine cost-utility.
approximately 20% are diagnosed with lumbar disc her-  Cost-Utility Analysis (CUA) is an economic methodol-
niation [1]. Its prevalence is around 1%, predominantly — ogy used to assess the economic outcomes of various
affecting males aged between 20 and 40 [2, 3], constitut- medical treatment regimens. Its core concept involves
ing a common cause of low-back pain and radiating leg  comparing the costs of treatment with the correspond-
pain [4]. This represents a serious burden on societal ing benefits, typically measured in Quality-Adjusted Life
resources and constitutes an area of clinical challenge Years (QALYs) [14]. The QALY metric is a measure of
and research value [5]. Currently, mainstream treatment the disease burden on patients, encompassing both the
modalities comprise conservative management, pharma-  quality and quantity of life and it represents the optimal
cological therapy, and surgical intervention [3]. approach for evaluating the benefits of two surgical pro-
With the advancement of endoscopic techniques and  cedures. By integrating cost information, the incremen-
the increasing demand for minimally invasive procedures  tal cost-utility ratio between the two surgical approaches
among patients, percutaneous endoscopic lumbar dis- can be calculated, providing a cost value per QALY: the
cectomy (PEID) and unilateral biportal endoscopic (UBE)  lower the value, the higher the cost-utility of the new
techniques have gradually gained widespread utiliza- strategy [15].
tion globally. As a minimally invasive surgical procedure This study aims to compare the efficacy and cost-utility
via the interlaminar approach, PEID with advantages of of UBE and PELD, providing economic guidance for the
avoiding iliac crest obstruction, quicker puncture posi- selection of surgical procedures by weighing the costs
tioning, shorter operative time, and less intraoperative  and benefits of both approaches. This will help us address
radiation exposure [6], has been proved to have a com-  the relationship between UBE and PEID in terms of costs,
parable clinical efficacy to the traditional open surgery in  outcomes, and utility in our value-based health care sys-
the treatment of LDH [7]. However, PEID has the draw-  tem, hope to make a little contribution to the decision of
backs of a small surgical field, low surgical efficiency, long  treatment approach in single-level LDH.
learning curve and difficulty in mastering [8]. Unilateral
Biportal Endoscopy (UBE) represents a novel minimally Methods
invasive technique for lumbar spine surgery, character- Patient selection and enrollment
ized by its use of two independent working portals, dis-  This retrospective single-center study was conducted at
tinguishing it among various spinal minimally invasive  the department of spine surgery, second Xiangya hospi-
procedures. By employing distinct channels for obser-  tal. The study received approval from the clinical research
vation and operation, which function independently, ethics committee of second Xiangya hospital and
UBE markedly improves endoscopic visualization and  adhered to the Good Clinical Practice guidelines and the
optimizes the surgical instrument workspace [9]. Con-  principles outlined in the Helsinki Declaration. The med-
sequently, UBE presents a more gradual learning curve ical and financial records of inpatients undergoing PEID
relative to other minimally invasive lumbar spine proce-  or UBE for LDH from July 2022 and December 2023 were
dures [10]. However, the use of two portals increases inci-  retrospectively obtained from the hospital's medical and
sion length and operation time [11], leading to increased  financial records departments and reviewed. Inclusion
intraoperative and postoperative blood loss [12]. To date,  criteria were (1) aged over 18 years, (2) Low back pain
the choice between the two surgical approaches primar-  or radiating pain due to lumbar herniated intervertebral
ily depends on the preferences of the operating surgeon, disc confirmed on preoperative MRI. Exclusion criteria
with no relevant studies conducted regarding the eco-  were: (1) patients who underwent prior lumbar surgery,
nomic cost-utility of either approach. (2) thoracic or cervical surgery, (3) not single level sur-
Economic evaluation is increasingly becoming an inte-  gery, (4) follow-up period less than 3 months, (5) with
gral part of the evidential basis in surgery [13]. Against
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concomitant conditions including trauma, tumors, or
infections.

Matching and follow-up

Patients who were lost to follow-up were excluded from
the analysis. Following this, a case-control matching
process was performed to enhance the comparability
between the two groups. Matching was based on age,
sex, and surgery level, with age matching defined as hav-
ing an age difference of less than 10 years between the
paired subjects. We required matched patients to have
the same surgical level and gender, and then select those
with the smallest age difference from the PEID group.
After the exclusion of patients who were lost to follow-
up and the matching process, the final analysis included
33 UBE patients and 66 PEID patients. Each UBE patient
was matched with two PEID patients based on the crite-
ria mentioned above. This approach aimed to reduce the
impact of confounding variables and allow for a more
accurate comparison of the costs and surgical outcomes
between the two groups.

Data were collected from the electronic medical
records of patients, including age at procedure, sex,
surgery level, follow-up time, ASA classification score,
operative time, blood loss, hospital stay duration, and
hospitalization costs. In April 2024, we conducted an
online survey among the 99 patients to record their pre-
operative and postoperative VAS scores, ODI scores,
and EQ-5D scores. Health outcome was quality-adjusted
life-years (QALYs), based on responses from the online
questionnaire. EQ-5D evaluates 5 dimensions: mobility,
self-care, activities of daily life, pain, and anxiety/depres-
sion. Each dimension is described by 3 possible problem
levels (no, mild to moderate, and severe problem). Hence,
this descriptive system contains 243 combinations, or
health states, revised into a healthrelated quality of life
(HRQoL) index with a range from —0.59 to 1.00, where
1.00 indicates full health. QALYs were estimated by com-
bining HRQoL index and time, calculating the area under
the curve using the trapezoidal method.

Treatment alternative

Our Spine Surgery Center has two minimally invasive
spine surgery teams: one specializes in UBE surgery,
and the other specializes in PEID surgery. The sur-
geons at both teams have more than 15 years of spine
surgery experience. The surgical procedure depended
on the patient’s choice between two medical teams. All
patients received UBE or PEID procedure under general
anesthesia. All surgeries were conducted under general
anesthesia with endotracheal intubation. Patients were
positioned prone on a radiolucent table, with the hip and
knee flexed at 45° and 90°, respectively, to optimize the
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interlaminar window space. Following standard prepara-
tion and draping,

PEID

The surgical procedure for PEID has been described pre-
viously [16]. Fluoroscopy is used to identify the center of
the interlaminar window. A 7- to 8-mm skin and muscle
fascia incision is made, and a dilator is gently inserted
dorsoventrally. The working sheath (outer diameter
7.9 mm) is introduced through the dilator with its bev-
eled opening facing the spinous process; its position is
confirmed via fluoroscopy. The dilator is removed, and
the rod-lens endoscope (outer diameter 6.9 mm, Richard
Wolf GmbH) is placed. A low-pressure isosmotic saline
solution is continuously used to maintain a clear surgical
field. The initial step involve identifying the ligamentum
flavum, seen as a smooth ivory-white surface. A micro-
punch is used to incise the ligamentum flavum (3 to
5 mm) for entry into the spinal canal. A high-speed burr
is employed as necessary to remove laminar bone. After
ligamentum flavum incision, the nerve root and its axilla
are exposed, sometimes necessitating partial removal
of sequestrated disc fragments. Bipolar electrocautery
ensure hemostasis and soft tissue release along the lat-
eral recess. The neural structures are retracted and pro-
tected by rotating the beveled opening inward by 180°.
The herniated disc is then exposed and removed using
micropituitary instruments. Successful decompression is
confirmed by ensuring the nerve root could be mobilized
1 cm laterally to medially, no significant bleeding occurre
within the spinal canal, and no free disc fragments are
visible. Final confirmation of the target area is done with
live fluoroscopy. The instruments are removed, and the
incision is closed without the need for drains.

UBE

The target intervertebral space on the left side is identi-
fied with C-arm fluoroscopy. Two incisions, each 1.5 cm
from the midline and spaced 3 c¢cm apart, are centered
over the target intervertebral space. Guide rods are
inserted through these incisions, converging at the junc-
tion of the upper vertebral lamina and lower articular
process, as verified by fluoroscopy. A T-shaped dilator is
utilized for blunt soft tissue dilation. The cranial portal
facilitate endoscope insertion (Stryker, Kalamazoo, MI,
USA) for visualization, while the caudal portal accom-
modate surgical instruments and radiofrequency (RF)
ablation (BONSS, JiangSu, China). RF ablation and pitu-
itary forceps cleare the soft tissue within the visual field,
revealing the upper vertebral lamina and articular pro-
cess. Partial laminectomy is conducted with a grinding
drill (Medaidezr, Guizhou, China) and Kerrison punches
to uncover the ligamentum flavum attachment. The
ligamentum flavum is excised with Kerrison punches,
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exposing the dura mater and nerve roots. The transverse
nerve root is gently retracted medially, and discectomy
is performed with pituitary forceps. Absence of residual
fragments is confirmed with a neural probing hook. After
meticulous hemostasis, the wounds are sutured.

Cost and cost-utility analysis

Total cost contains the direct cost and the indirect cost.
The direct cost was gathered from an electronic medi-
cal record system and were divided into eight major
parts: hospitalization expenses, examination cost, physi-
cian cost, surgical expenses, anesthesia expense, surgi-
cal equipment and materials costs, drug costs, and other
treatment costs. The specific individual costs were sum-
marized in each major item according to the actual con-
ditions of each patient. The indirect cost was a cost to
the patient related to miss time from work or decreased
productivity due to the intervention, which was not cal-
culated because the employment status of each patient
was different. All costs were converted into U.S. dollars
($) at their value during December 2023. The analysis of
costs and health outcomes was presented by the cost-
utility ratios (CERs) and the incremental cost-utility ratio
(ICER) [17].

COSTUBE — COSTPE[D
QALY ypp — QALY ppyp

ICER =

Statistical analysis

Statistical analyses were conducted with SPSS version
23.0 (IBM, Armonk, NY, USA). Categorical variables
were expressed as absolute numbers and percentages,
and their associations were analyzed using Fisher’s exact
test. Continuous variables with normal distributions
were presented as meanststandard deviations (SD)

Table 1 Patients information for two surgical techniques.
Data are means+SD or median (quartile range) or numbers of
subjects and percentages in parentheses

Variable UBE groupn=33 PEID group Pvalue
n=66

Age at procedure (y) 436+£158 447+£129 0.710

Sex

Male 18 (54.5%) 36 (54.5%)

Female 15 (45.5%) 30 (45.5%) 1.000

Surgery level

L4/5 11 (33.3%) 22 (33.3%)

L5/S1 22 (66.7%) 44 (66.7%) 1.000

Follow-up time (m) 8.5(9.8) 84(12.8) 0.844

ASA classification score

I 0 3(4.5%)

I 28 (84.8%) 46 (69.7%)

Il 5(15.2%) 17 (25.8%) 0.193
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and analyzed using independent t-tests. For those did
not follow a normal distribution, data were described as
medians with interquartile ranges and analyzed using
the Mann—Whitney U test. P-value<0.05 was consid-
ered significant. For this study the STROBE statement is
followed.

Result

After applying the inclusion and exclusion criteria, 181
patients were enrolled in the study including 38 UBE
patients and 143 PEID patients. After matching UBE and
PEID in a 1:2 ratio, a total of 99 patients met the inclusion
criteria, with 33 in the UBE group and 66 in the PEID
group. There were no significant differences between the
two groups in terms of age, gender, surgical segment, fol-
low-up time, and ASA scores (Table 1; Fig. 1).

The hospitalization time between the two groups was
not significantly different (p=0.997). However, com-
pared to the PEID group, the UBE group had significantly
increased operation time and intraoperative blood loss
(p<0.05) (Table 2).

Postoperatively, both surgical groups demonstrated
significant improvements in VAS, EQ-5D, and ODI
scores compared to their preoperative baselines (p>0.05)
(Fig. 2); however, the magnitude of these improvements
and the gained QALY did not differ significantly between
the two groups (p<0.001). The median total health-
care costs were comparable between the UBE and PEID
groups ($3113.51 vs. $3078.06, p=0.327). Notably, nurs-
ing and special nursing costs were significantly higher
in the UBE group (p<0.001), while other cost catego-
ries showed no significant differences between the two
groups (p > 0.05) (Tables 3 and 4).

There were no statistically significant differences
between the two groups in terms of cost, utility, and
CERs (p<0.05) (Table 5). The incremental cost-utility
ratio (ICER) of UBE was $354.5/QALY (Fig. 3).

Discussion

Previous study suggested both UBE and PEID procedures
have similar efficacy in alleviating pain and improving
functional ability in patients with LDH [18]. However,
there remains a notable gap in the literature concerning
cost-utility of the two surgical methods. This study was
a retrospective, single-center study that firstly compare
cost-utility of UBE versus PEID for lumbar disc hernia-
tion by using matched samples [19, 20].

As shown in Table 2, the operation time and intraop-
erative blood loss in the UBE group were significantly
higher than those in the PEID group, consistent with pre-
vious studies [11, 21, 22]. Unlike PEID, UBE represents
a combination of open and endoscopic spinal surgery,
requiring the creation of an additional channel, partial
laminectomy, and drain insertion [18]. Those additional
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UBE and PEID cases (n=256)

Inclusion criteria

* Aged over 18 years

* Low back pain or radiating
pain due to lumbar herniated
intervertebral disc confirmed
on preoperative MRI

Exclusion criteria

* Prior lumbar surgery

* Thoracic or cervical surgery

* Not single level surgery

* Follow-up period less than
3 months

Enrolled cases (n=181)

UBE cases (n=38)

PEID cases (n=143)

| Exclude patients who were lost to follow-up |

| Case-control matched by age, sex, surgery level |

UBE cases (n=33)

Fig. 1 Inclusion and Exclusion Process of Patients

Table 2 Operative time, blood loss and hospital stay duration for
two surgical techniques. Data are means=+SD or median (quartile

range)

Variable UBEgroupn=33 PEIDgroup Pvalue
n=66

Operative time (min) 100.8+36.1 86.0+194 0.034

Blood loss 99+34 55+23 <0.01*

Hospital stay duration 7.0 (3.0) 7.0 (2.0) 0.997

“Clinical outcomes showed significant differences before and after surgery
(P<0.05)

procedures not only cause greater soft tissue damage and
bleeding from the cancellous bone, but also cost longer
operation time than PEID [11, 23, 24]. Although these
additional procedures increase the surgical burden, they
indeed provide greater surgical control and wider visual-
ization [18, 25], which is helpful for more comprehensive
neural decompression [26]. The hospitalization duration
for patients in our center includes the time required to
complete preoperative blood tests, electrocardiograms,
and necessary imaging and ultrasound examinations,
which typically takes about three days. As a result, the
hospitalization period is relatively long. According to
China’s medical insurance policies, these tests are only
eligible for insurance reimbursement if the patient is hos-
pitalized. Therefore, patients are admitted in advance to
complete the necessary examinations. There was no sig-
nificant difference in the length of hospital stay between
the two groups, suggesting that both PEID and UBE

|

UBE cases (n=66)

procedures allow for rapid postoperative recovery and a
timely return to normal activities [18].

Multiple studies have shown that both UBE and PEID
surgeries can achieve good clinical short-term outcomes
[27, 28]. In this study, the postoperative scores for Visual
Analog Scale (VAS), European Quality of Life-5 Dimen-
sions (EQ-5D), and Oswestry Disability Index (ODI)
were significantly improved compared to preoperative
scores for both UBE and PEID. The extent of improve-
ment and the increase in Quality-Adjusted Life Years
(QALY) showed no significant difference between the
two surgical methods, which is consistent with previous
studies [27, 29-31]. Regarding hospitalization costs, as
shown in Table 4, there were no significant differences in
most medical expenses between the two groups. How-
ever, nursing costs were significantly higher in the UBE
group, likely due to the more complex postoperative care
requirements. UBE surgery involves longer operation
times and greater muscle trauma [21, 28], necessitating
intraoperative catheterization and drainage placement.
These complex measures increase postoperative nursing
workload and related costs. In contrast, PEID surgery
utilizes single-channel endoscopic technology, resulting
in less intraoperative trauma and bleeding [26], and rela-
tively simpler postoperative care, leading to lower nurs-
ing costs.

The costs, gained QALY, and CER of PEID and UBE
showed no significant differences (Table 5). The incre-
mental cost-utility ratio (ICER) of UBE was $354.5/
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b ODI Scores by Time and Surgery Type
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Surgery Type
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Fig. 2 (a,b,c) Comparison of preoperative and postoperative VAS scores, ODI scores, and EQ-5D scores for two surgical techniques. (d) Comparison of

gained QALYs for two surgical techniques

Table 3 Clinical outcome. Data are means+ SD or median
(quartile range) or numbers of subjects and percentages in

parentheses
Variable UBEgroup PEIDgroup P
n=33 n=66 value
Preoperative VAS 8.0(4) 8.0(3) 0.664
Postoperative VAS 2.0 (2)** 1.5 (1)** 0.688
Mean improvement 6(3) 6(2) 0.665
Preoperative ODI 23.0(13) 235(12) 0.688
Postoperative ODI 7.0 (9)** 6.0 (5)** 0.876
Mean improvement 173163 17.9+85 0.705
Preoperative EQ-5D score 0.16 (0.65) 043 (0.64) 0.794
Postoperative EQ-5D score 1.0 (0.20)** 1.0 (0.15)** 0433
Mean improvement 0.80 (0.55) 048 (0.62) 0.525
Gained QALY 0.46 (0.50) 0.36 (043) 0.643
MacNab criteria (excellent, 32 (97.0%) 63 (95.5%) 1.000
good)

“Clinical outcomes showed significant differences before and after surgery
(P<0.05)

QALY, indicating that each additional quality-adjusted
life year (QALY) requires only an extra $354.5 (Fig. 3).
ICER is the ratio of the additional cost to the additional
benefit. In this study, compared to PEID surgery, each
additional QALY gained from UBE surgery costs an extra

$354.5. According to the World Health Organization
(WHO) definition, we set the willingness-to-pay thresh-
old at three times the per capita GDP of China (USD
30,828 in 2019) [32, 33], The ICER of UBE surgery was
significantly below this threshold, demonstrating bet-
ter cost-utility. The specific reason may be that the dual-
channel technology used in UBE provides a wider field
of view and greater operational space, enabling more
thorough decompression [34, 35]. Additionally, PEID has
a steeper learning curve [16], while the operational pro-
cess of UBE surgery is similar to traditional surgery, with
a gentler learning curve that is easier to master [25, 36].
Based on these advantages, UBE surgery can achieve bet-
ter cost-utility with only a slight increase in cost. There-
fore, UBE surgery can be prioritized for younger patients
in good overall health. For elderly patients with multiple
comorbidities, PEID might be a better choice due to its
smaller trauma, less bleeding, and faster recovery.

Limitation

Firstly, the retrospective design of this single-center study
in China, along with its relatively small sample size, limits
the broader applicability of the findings. Additionally, the
average follow-up period of 8 months is insufficient for
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Table 4 Healthcare cost. Data are median (25% quartile, 75%
quartile). Values represent the mean cost per patient calculated
based on the US dollar/RMB exchange rate in December 2023

Variable UBE group PEID group Pvalue
n=33 n=66
Hospitalization $108.91(97.20, $101.90(87.71, 0.067
147.87) 124.83)
Bed cost $58.87(52.98,92.51) $64.75(55.50, 0.844
80.10)
Nursingand — $47.66(4145,54.14)  $3574(29.75,  <0.001*
special nursing 42.75)
Examination cost ~ $349.52(274.74, $360.32(286.16, 0672
434.63) 464.46)
Laboratory $173.34(146.43, $173.80(138.55, 0.964
expense 197.62) 207.46)
Radiography $144.37(70.08, $136.31(125.09, 0448
185.19) 199.48)
Other $60.27(841,60.27) $28.85(14.00, 0432
65.86)
Physician $7591(52.07,105.84)  $73.47(55.79, 0876
89.05)
Surgery $1487.33(1321.24, $1487.33(1319.06, 0.640
1487.33) 1487.33)
Anesthesia $234.35(203.02, $215.50(20008,  0.102
255.24) 239.36)
Surgical equip- $292.99(268.44, $300.43(242.40, 0.324
ment and medical 386.97) 365.65)
materials
Drugs $392.19(322.00, $383.38(330.39, 0.784
490.35) 458.13)
Other treatment  $154.52(140.23, $156.38(129.54, 0.841
169.64) 194.52)
Total cost $3113.51(2921.93, $3078.06(2908.57, 0327
332852) 3207.84)
“Significant difference (P<0.05)
Table 5 Cost-effectiveness ratios (CERs)
Variable UBE group n=33 PEID group P
n=66 value
Cost $3113.51 (406.59) $3078.06 (299.27) 0.327
Utility (QALY) 0.46 (0.50) 0.36 (0.43) 0.643
CERs $6402.32 (9688.53)/ $8155.45 (8116.59)/ 0.502
QALY QALY
0.46 $/BE Group
0.44
E 0.42
o
2 ICER = $354.5/QALY
E 0.40
0.38
0.36

3085

3090 3095
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Fig. 3 Cost-utility of UBE versus PEID
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a thorough assessment of long-term clinical outcomes.
Finally, the surgical procedure is also determined based
on the patient’s choice, which may introduce a certain
degree of bias in the final outcomes. To achieve a more
comprehensive and accurate analysis of the costs and
clinical outcomes associated with UBE and PEID, future
research should involve multi-center, large-sample, and
long-term follow-up randomized controlled trials. More-
over, this study only evaluated patients with single-level
disc herniation, limiting the applicability of the findings
to those with multi-level disc herniations.

Conclusion

This single-center study conducted in China suggests that
both the UBE and PEID procedures have demonstrated
comparable short term efficacy in alleviating pain and
improving functional ability in patients with LDH. UBE
procedure demonstrates greater cost-utility than the
PEID procedure in cost-utility analysis, despite its longer
operative time, higher nursing costs and greater blood
loss. Overall, the additional cost associated with the UBE
procedure appears to be justified by the increased health
utility it provides.

Abbreviations

UBE Unilateral biportal endoscopy

PEID Percutaneous endoscopic interlaminar discectomy
LDH Lumbar disc herniation

QALYs Quality-adjusted life years

ICER Incremental cost-utility ratio

HRQoL  Healthrelated quality of life

VAS Visual Analog Scale

EQ-5D European Quality of Life-5 Dimensions

ODI Oswestry Disability Index

Acknowledgements
Not applicable.

Author contributions

Y.YF.and Y.JC. designed the research; YJC. and Z.ZW. collected the data. Y.YF.
analyzed the data; Y.JC. and Y.YF. wrote the manuscript. All authors reviewed
and approved the submitted manuscript.

Funding
No funding was received for conducting this study.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethical approval

The study protocol was conducted retrospectively from data obtained for
clinical purposes, which was approved by the Institutional Review Board of
Second Xiangya Hospital of Central South University, Hunan, China.

Consent for publication
Not applicable.

Informed consent
Written informed consent was obtained from each patient for publication of
this study.



Yang et al. Journal of Orthopaedic Surgery and Research

Statement of human and animal rights
There are no experimental procedures involving animals or humans and
statement of human or animal rights is not applicable.

Competing interests
The authors declare no competing interests.

Author details

! Department of Orthopaedics Surgery, west china hospital, No. 37 Guo
Xue Xiang, Chengdu, Sichuan 610041, China

’Department of Spine Surgery, The Second Xiangya Hospital, Central
South University, Changsha, China410011, No. 139 Renminzhong Road,
Hunan

3 Department of Spine Surgery, The First Affiliated Hospital, University of
South China, Hengyang, China

Received: 30 August 2024 / Accepted: 2 November 2024
Published online: 14 November 2024

References

1.

Chen R, Xiong J, Chi Z, et al. Heat-sensitive moxibustion for lumbar disc
herniation: a meta-analysis of randomized controlled trials. J Tradit Chin Med.
2012;32(3):322-8. https://doi.org/10.1016/50254-6272(13)60032-1.

Haro H, Ebata S, Inoue G, et al. Japanese Orthopaedic Association (JOA) clini-
cal practice guidelines on the management of lumbar disc herniation, third
edition - secondary publication. J Orthop Sci. 2022;27(1):31-78. https://doi.or
9/10.1016/}j05.2021.07.028.

Rothoerl RD, Woertgen C, Brawanski A. When should conservative treatment
for lumbar disc herniation be ceased and surgery considered? Neurosurg
Rev. 2002;25(3):162-5. https://doi.org/10.1007/5101430100184.

Amin RM, Andrade NS, Neuman BJ. Lumbar disc herniation. Curr Rev Muscu-
loskelet Med. 2017;10(4):507-16. https://doi.org/10.1007/512178-017-9441-4.
Christensen FB. Lumbar spinal fusion. Outcome in relation to surgical meth-
ods, choice of implant and postoperative rehabilitation. Acta Orthop Scand
Suppl 2004;75(313).

Tang Y, Li H, Qin W, et al. Comparison of percutaneous endoscopic inter-
laminar discectomy and conventional open lumbar discectomy for L4/5

and L5/51 double-segmental lumbar disk herniation. J Orthop Surg Res.
2023;18(1):950. https://doi.org/10.1186/513018-023-04361-9.

Ruetten S, Komp M, Godolias G. A New full-endoscopic technique for the
interlaminar operation of lumbar disc herniations using 6-mm endoscopes:
prospective 2-year results of 331 patients. Minim Invasive Neurosurg.
2006;49(2):80-7.

Hsu H-T, Chang S-J, Yang SS, et al. Learning curve of full-endoscopic lumbar
discectomy. Eur Spine J. 2013;22(4):727-33. https://doi.org/10.1007/500586-0
12-2540-4.

Choi D-J, Jung J-T, Lee S-J, et al. Biportal Endoscopic spinal surgery for recur-
rent lumbar disc herniations. Clin Orthop Surg. 2016;8(3):325-9. https://doi.or
9/10.4055/¢i0s.2016.8.3.325.

Li Z,Yang H, Zhang Y, et al. Percutaneous endoscopic transforaminal discec-
tomy and unilateral biportal endoscopic discectomy for lumbar disc hernia-
tion: a comparative analysis of learning curves. Eur Spine J. 2024;33(6):2154-
65. https://doi.org/10.1007/500586-024-08293-8.

Wu'S, Zhong D, Zhao G, et al. Comparison of clinical outcomes between
unilateral biportal endoscopic discectomy and percutaneous endoscopic
interlaminar discectomy for migrated lumbar disc herniation at lower lumbar
spine: a retrospective controlled study. J Orthop Surg Res. 2024;19(1):21.
https://doi.org/10.1186/513018-023-04484-z.

Zhuang H, Li J, Guo S, et al. Hidden blood loss in three different endo-

scopic spinal procedures for lumbar disc herniation. Ann Med Surg (Lond).
2024;86(2):655-9. https://doi.org/10.1097/MS9.0000000000001644.
Vissapragada R, Bulamu N, Karnon J, et al. Cost-effectiveness in surgery:
concepts of cost-utility analysis explained. ANZ J Surg. 2021;91(9):1717-23.
https://doi.org/10.1111/ans.16586.

Torgerson DJ. Cost-effectiveness analysis and health policy. Nestle Nutr
Workshop Ser Clin Perform Programme. 2009;12. https://doi.org/10.1159/000
235671.

(2024) 19:755

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Page 8 of 9

Al-Khouja LT, Baron EM, Johnson JP, et al. Cost-effectiveness analysis in mini-
mally invasive spine surgery. Neurosurg Focus. 2014;36(6):E4. https://doi.org/
10.3171/2014.4FOCUS1449.

Wang B, LU G, Patel AA, et al. An evaluation of the learning curve for a com-
plex surgical technique: the full endoscopic interlaminar approach for lumbar
disc herniations. Spine J. 2011;11(2):122-30. https://doi.org/10.1016/j.spinee.2
010.12.006.

Choi KC, Kim J-S, Ryu K-S, et al. Percutaneous endoscopic lumbar discectomy
for L5-S1 disc herniation: transforaminal versus interlaminar approach. Pain
Physician. 2013;16(6):547-56.

Wei W-B, Dang S-J, Liu H-Z, et al. Unilateral biportal endoscopic discectomy
versus percutaneous endoscopic interlaminar discectomy for lumbar disc
herniation. J Pain Res. 2024;17:1737-44. https://doi.org/10.2147/JPR.S449620.
Pearce N. Analysis of matched case-control studies. BMJ. 2016;352(1969).
https://doi.org/10.1136/bm;j.i969.

Irinakis E, Aleksejuniene J, Shen'Y, et al. External cervical resorption: a retro-
spective case-control study. J Endod. 2020;46(10):1420-7. https://doi.org/10.1
016/jj0en.2020.05.021.

Choi K-C, Shim H-K, Hwang J-S, et al. Comparison of Surgical Invasiveness
between Microdiscectomy and 3 different endoscopic discectomy tech-
niques for lumbar disc herniation. World Neurosurg. 2018;116:¢750-8. https:/
/doi.org/10.1016/jwneu.2018.05.085.

Heo DH, Lee DC, Park CK. Comparative analysis of three types of mini-

mally invasive decompressive surgery for lumbar central stenosis: biportal
endoscopy, uniportal endoscopy, and microsurgery. Neurosurg Focus.
2019;46(5):E9. https://doi.org/10.3171/2019.2.FOCUS197.

Jiang H-W, Chen C-D, Zhan B-S, et al. Unilateral biportal endoscopic
discectomy versus percutaneous endoscopic lumbar discectomy in the
treatment of lumbar disc herniation: a retrospective study. J Orthop Surg Res.
2022;17(1):30. https://doi.org/10.1186/513018-022-02929-5.

Song SK, Son S, Choi SW, et al. Comparison of the outcomes of Percutaneous
endoscopic interlaminar lumbar discectomy and open lumbar microdiscec-
tomy at the L5-S1 level. Pain Physician. 2021,24(4):E467-75.

Lin G-X, Huang P, Kotheeranurak V, et al. A systematic review of unilateral
Biportal Endoscopic spinal surgery: preliminary clinical results and complica-
tions. World Neurosurg. 2019;125:425-32. https://doi.org/10.1016/jwneu.201
9.02.038.

He D, Cheng X, Zheng S, et al. Unilateral biportal endoscopic discectomy ver-
sus percutaneous endoscopic lumbar discectomy for lumbar disc herniation:
a systematic review and Meta-analysis. World Neurosurg. 2023;173:509-20.
https://doi.org/10.1016/j.wneu.2023.02.087.

He X, Yin H,Wang Y, et al. Study on early efficacy of UBED and PEID in the
treatment of L5/S1 intervertebral disc herniation. Minim Invasive Ther Allied
Technol. 2024;33(1):43-50. https://doi.org/10.1080/13645706.2023.2278059.
Wang L, Li C, Han K; et al. Comparison of clinical outcomes and muscle inva-
siveness between Unilateral Biportal endoscopic discectomy and Percutane-
ous Endoscopic Interlaminar Discectomy for Lumbar Disc Herniation at L5/S1
level. Orthop Surg. 2023;15(3):695-703. https://doi.org/10.1111/0s.13627.
Kang T, Park SY, Park GW, et al. Biportal endoscopic discectomy for high-grade
migrated lumbar disc herniation. J Neurosurg Spine. 2020;33(3):360-5. https./
/doi.org/10.3171/2020.2.SPINE191452.

Xie X, Zhang G, Liu N. Clinical effect of unilateral biportal endoscopy in the
treatment of lumbar diseases: a systematic review and meta-analysis. Wideo-
chir Inne Tech Maloinwazyjne. 2022;17(1):61-8. https://doi.org/10.5114/wiitm
.2021.110413.

Park S-M, Lee H-J, Park H-J, et al. Biportal endoscopic versus microscopic
discectomy for lumbar herniated disc: a randomized controlled trial. Spine J.
2023;23(1):18-26. https://doi.org/10.1016/j.spinee.2022.09.003.

Bertram MY, Lauer JA, Stenberg K; et al. Methods for the Economic Evaluation
of Health Care Interventions for Priority Setting in the Health System: an
Update from WHO CHOICE. Int J Health Policy Manag. 2021;10(11):673-7.
https://doi.org/10.34172/ijhpm.2020.244.

Marseille E, Larson B, Kazi DS, et al. Thresholds for the cost-effectiveness

of interventions: alternative approaches. Bull World Health Organ.
2015;93(2):118-24. https://doi.org/10.2471/BLT.14.138206.

Choi C-M. Biportal endoscopic spine surgery (BESS): considering merits and
pitfalls. J Spine Surg. 2020;6(2):457-65. https://doi.org/10.21037/js5.2019.09.2
9.

Ahn'Y. Current techniques of endoscopic decompression in spine surgery.
AnnTransl Med. 2019;7(Suppl 5):5169. https://doi.org/10.21037/atm.2019.07.
98.


https://doi.org/10.1016/s0254-6272(13)60032-1
https://doi.org/10.1016/j.jos.2021.07.028
https://doi.org/10.1016/j.jos.2021.07.028
https://doi.org/10.1007/s101430100184
https://doi.org/10.1007/s12178-017-9441-4
https://doi.org/10.1186/s13018-023-04361-9
https://doi.org/10.1007/s00586-012-2540-4
https://doi.org/10.1007/s00586-012-2540-4
https://doi.org/10.4055/cios.2016.8.3.325
https://doi.org/10.4055/cios.2016.8.3.325
https://doi.org/10.1007/s00586-024-08293-8
https://doi.org/10.1186/s13018-023-04484-z
https://doi.org/10.1097/MS9.0000000000001644
https://doi.org/10.1111/ans.16586
https://doi.org/10.1159/000235671
https://doi.org/10.1159/000235671
https://doi.org/10.3171/2014.4.FOCUS1449
https://doi.org/10.3171/2014.4.FOCUS1449
https://doi.org/10.1016/j.spinee.2010.12.006
https://doi.org/10.1016/j.spinee.2010.12.006
https://doi.org/10.2147/JPR.S449620
https://doi.org/10.1136/bmj.i969
https://doi.org/10.1016/j.joen.2020.05.021
https://doi.org/10.1016/j.joen.2020.05.021
https://doi.org/10.1016/j.wneu.2018.05.085
https://doi.org/10.1016/j.wneu.2018.05.085
https://doi.org/10.3171/2019.2.FOCUS197
https://doi.org/10.1186/s13018-022-02929-5
https://doi.org/10.1016/j.wneu.2019.02.038
https://doi.org/10.1016/j.wneu.2019.02.038
https://doi.org/10.1016/j.wneu.2023.02.087
https://doi.org/10.1080/13645706.2023.2278059
https://doi.org/10.1111/os.13627
https://doi.org/10.3171/2020.2.SPINE191452
https://doi.org/10.3171/2020.2.SPINE191452
https://doi.org/10.5114/wiitm.2021.110413
https://doi.org/10.5114/wiitm.2021.110413
https://doi.org/10.1016/j.spinee.2022.09.003
https://doi.org/10.34172/ijhpm.2020.244
https://doi.org/10.2471/BLT.14.138206
https://doi.org/10.21037/jss.2019.09.29
https://doi.org/10.21037/jss.2019.09.29
https://doi.org/10.21037/atm.2019.07.98
https://doi.org/10.21037/atm.2019.07.98

Yang et al. Journal of Orthopaedic Surgery and Research (2024) 19:755 Page 9 of 9

36. XulJ,Wang D, Liu J, et al. Learning curve and complications of unilateral . ,
Biportal Endoscopy: cumulative Sum and Risk-adjusted cumulative Sum quHSher s note ) o o
Analysis. Neurospine. 2022;19(3):792-804. httpsy/doi.org/10.14245/ns.21431  SPringer Nature remains neutral with regard to jurisdictional claims in
16.558. published maps and institutional affiliations.


https://doi.org/10.14245/ns.2143116.558
https://doi.org/10.14245/ns.2143116.558

	﻿Comparison of clinical outcomes and cost-utility between unilateral biportal endoscopic discectomy and percutaneous endoscopic interlaminar discectomy for single-level lumbar disc herniation: a retrospective matched controlled study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Patient selection and enrollment
	﻿Matching and follow-up
	﻿Treatment alternative
	﻿PEID
	﻿UBE
	﻿Cost and cost-utility analysis
	﻿Statistical analysis

	﻿Result
	﻿Discussion
	﻿Limitation

	﻿Conclusion
	﻿References


