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Comparison of 0-degree and 30-degree
endoscopes in unilateral biportal endoscopic
decompression for lumbar spinal stenosis:
Which preserves the facet joint better?

Abdullah Merter1 and Mustafa Özyıldıran2

Abstract
Purpose: This study aimed to compare the radiological and clinical outcomes of unilateral biportal endoscopic lumbar
decompression (UBELD) performed with 0-degree and 30-degree endoscopes.
Methods: Patients with single-level lumbar spinal stenosis without instability were included in this single-center retro-
spective study. The patients were categorized into two groups on the basis of the angle of the endoscope used by the
surgeon. Clinical outcome measures included JOA scores, Oswestry Disability Index (ODI), and VAS scores for low back
and leg pain, assessed preoperatively and at 12 months postoperatively. Ipsilateral and contralateral osteotomy angles,
overhang distance, and ipsilateral inferior articular process (IAP) area were measured.
Results: Among the 81 patients who met the inclusion criteria, a 30-degree endoscope was used in 51 patients, while a 0-
degree endoscope was used in 30 patients. The JOA score, VAS-leg score, VAS-low back pain score, and ODI significantly
improved in both groups at the final follow-up period (p < 0.001). Postoperative VAS-low back pain score in the 30-degree
endoscope group was significantly lower than that in the 0-degree endoscope group (1.4 vs 2.9, p < 0.001). Significant
differences were also observed in the ipsilateral osteotomy angle (77.8° vs 87.8°, p < 0.001), overhang distance (�1.16 mm
vs�4.39 mm, p < 0.001), and the postop/preop ratio of ipsilateral IAP area (0.74 vs 0.69, p = 0.006). Radiological parameters
for facet preservation were better in the 30-degree endoscope group.
Conclusion: Successful clinical improvements were achieved with both endoscope angles. However, facet preservation
parameters were more favorable in the 30-degree endoscope group compared to the 0-degree endoscope group.
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Introduction

Lumbar spinal stenosis is a prevalent degenerative disease
characterized by the progressive narrowing of the spinal
canal, typically presenting with neurogenic claudication,
chronic low back pain, and radicular symptoms in the lower
extremities.1–3 Surgical intervention is recommended for
individuals experiencing persistent severe pain or neuro-
logical symptoms that do not improve with conservative
treatments.4,5 For many years, the traditional surgical
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treatment was decompression with laminectomy.2,6 This
technique often leads to chronic low back pain due to ex-
tensive muscle dissection, instability from removing the
posterior ligamentous complex and facet joints, and further
damage to the already atrophic lumbar muscles due to age.
Additionally, instrumented spinal stabilization is commonly
performed to correct iatrogenic instability. Implant-related
postoperative problems, such as adjacent segment disease,
pseudoarthrosis, and infection, are frequently observed in
the postoperative period.2,3,7 To overcome the limitations of
traditional open surgeries, the microscopic unilateral lam-
inotomy for bilateral decompression (ULBD) technique was
first described by Poletti et al. in 1995.8 This technique
allows bilateral decompression through unilateral approach
with minimal dissection, preserving the integrity of posterior
spine structures and facet joints. It provides effective de-
compression without the need for stabilization surgery.9–11

In parallel with the advancement of endoscopic tech-
niques, attempts have been made in recent years to develop
minimally invasive approaches using endoscopes in spinal
decompression surgery.2,4,11 Unilateral biportal endoscopic
lumbar decompression (UBELD) is one of the most com-
mon endoscopic decompression techniques that has gained
popularity in recent years.11–13 UBELD is a biportal en-
doscopic technique that follows the purpose and philosophy
of unilateral laminotomy for bilateral decompression
(ULBD). This technique utilizes two distinct portals: the
cranial portal for the endoscope and the caudal portal for
instruments such as the radiofrequency (RF) ablation probe,
burr, and Kerrison punches.11,14–16 The distinct working and
viewing portals offers a geometric advantage by allowing
independent movement of the surgical instruments and the
endoscope, thereby enhancing the maneuverability of the
instruments.4,11 Unilateral biportal endoscopy (UBE) does
not require a tubular retractor or specialized endoscopy
instruments with channels. One of the key advantages of
UBE is that it is performed using 4.0 mm rigid endoscopes,
which are commonly used in knee and shoulder arthroscopy.
Another advantage is that large-sized traditional instru-
ments, such as Kerrison punches, can also be used in
UBELD.11,14,17

Previous studies have revealed that UBELD is an ef-
fective and safe minimally invasive technique that can
achieve sufficient decompression of lumbar stenosis.2,4,11,13

In the UBELD technique, either a 0-degree or 30-degree
endoscope is used. The 30-degree endoscope is commonly
used in orthopedic arthroscopic procedures and is readily
available in most operating rooms. The 30-degree inclina-
tion angle of the endoscope allows for a wider field of view.
On the other hand, the 0-degree endoscope is predominantly
utilized in otolaryngologic procedures and may not be
readily available in all surgical settings. The absence of an
angled view and the direct forward visualization of the 0-
degree endoscope are believed to facilitate its use, partic-
ularly for surgeons with limited experience in endoscopy.

There are numerous studies in the literature reporting
successful clinical and radiological outcomes with the use of
both.2,4,11–15 However, to the best of our knowledge, there is
no study comparing the clinical and radiological outcomes
of using either 30-degree or 0-degree endoscopes in
UBELD. The question of which endoscope angle should be
preferred in UBELD, as well as the potential advantages it
may offer, is a common point of interest, particularly among
surgeons who are new to this procedure. Therefore, this
study aims to compare the clinical and radiological out-
comes of UBELD performed with 0-degree and 30-degree
endoscopes.

Materials and methods

This study was a retrospective analysis of prospectively
collected data from patients treated between January 2017
and March 2021. Patients with radiologically and clinically
confirmed single-level lumbar spinal stenosis without in-
stability were included in this single-center retrospective
study. This research was conducted following approval from
the ethics committee of our institution. Written informed
consents were obtained from the patients. The study was
performed in accordance with the Declaration of Helsinki.

This research included patients who fulfilled all of the
following inclusion criteria: (1) Single-level lumbar spinal
stenosis confirmed by magnetic resonance imaging (MRI)
findings. (2) Bilateral lower limb neurogenic claudication
with radicular leg pain and comparable leg pain VAS scores
(±1) in both lower limbs. (3) Undergoing UBELD proce-
dures with either a 30-degree or 0-degree endoscope, per-
formed by a surgeon experienced in endoscopic spinal
surgery. (4) A minimum follow-up period of 12 months. The
exclusion criteria were as follows: (1) Multi-level lumbar
spinal stenosis. (2) Previous history of spinal surgeries. 3).
Patients with lumbar instability (10 degrees of angular
motion or 4 mm of translation in dynamic lumbar radiog-
raphies). 4) Patients who had a deformity with a Cobb angle
of >20°. 5) Cases with accompanying foraminal/
extraforaminal stenosis. 6) Cases in which discectomy
was performed during the operation. 7) Patients with space
occupying lesions in the spinal canal. 8) Follow-up period of
less than 12 months 9) Patients whose clinical scores and
radiological measurements were unavailable in the hospital
records.

The study was conducted at a tertiary care university
hospital. All surgical procedures were performed by the
same senior spine surgeon experienced in endoscopic spine
surgery. The patient is positioned in the prone position, and
the preoperatively determined level of stenosis is marked
under fluoroscopic guidance. Two small skin incisions,
approximately 0.5-1 cm in length, are made, and portals are
created using continuous dilators. The unilateral biportal
endoscopic lumbar decompression (UBELD) technique
utilizes two separate unilateral portals for visualization and
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working. A 30-degree or 0-degree, 4.0 mm endoscope (Karl
Storz, Tuttlingen, Germany) is used. In our operating suite,
the number of available endoscopes are limited; thus, the
selection of a 0° or 30° endoscope is determined randomly
by factors such as sterilization status and concurrent use in
other operating rooms, and was independent of patient
characteristics, surgical complexity, or surgeon preference.
The endoscope is advanced through the cranial (viewing)
portal, while instruments such as a radiofrequency (RF)
ablation probe, burr, and Kerrison punches are inserted
through the caudal (working) portal. Lumbar decompression
procedures are conducted in accordance with the principles
of unilateral laminotomy for bilateral decompression
(ULBD). Bilateral decompression is performed until the
lateral edges of both traversing nerve roots and the

intervertebral disc are visualized on the screen. Patients were
retrospectively categorized into two groups according to the
type of endoscope used by the surgeon during the procedure.

Pre- and postoperative radiological imaging data, in-
cluding anteroposterior and lateral flexion-extension ra-
diographs, CT scans, and MRI, were analyzed. Radiological
evaluation of facet preservation was conducted through
measurements of osteotomy angle and overhang distance.
The area of the ipsilateral inferior articular process (IAP)
was also measured to assess the bone resection area. The
preoperative and postoperative measurements of the ipsi-
lateral IAP area were performed using coronal CT scans.
The details of how the measurements were performed were
explained in Figure 1. The osteotomy angle and the over-
hang distance were measured on axial CT images at the level

Figure 1. Measurement of radiological parameters using computed tomography scans. (A) Preoperative area of the ipsilateral inferior
articular process. The measurement is taken on the image where the two laminae are the thickest in the coronal section. The vertical
line represents the midline, while the horizontal line passes through the tip of the superior articular process; (B) Postoperative area of the
ipsilateral inferior articular process; (C) Measurement of ipsilateral osteotomy angle, contralateral osteotomy angle and overhang
distance. The osteotomy angle is the angle between the osteotomy line of the facet and the horizontal line joining the ventral margins of
the superior articular processes. In this illustration, both lines are shown in green, with the ipsilateral osteotomy angle measured as 87.1°
and the contralateral osteotomy angle measured as 56.9°. The overhang distance is the horizontal distance between the dorsal tip of the
resected inferior articular process and the tangent line connecting the surface of the spinous process and the ventral edge of the
resected facet. In this figure, the tangent line is presented in dark blue, while the overhang distance is shown in red.
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at which the facet joint was maximally visualized. The
osteotomy angle is defined as the angle formed between the
osteotomy line of the facet and the horizontal line con-
necting the anterior edges of the superior articular processes.
We recorded the osteotomy angle measurements for both the
approach side, where laminotomy was performed, and the
contralateral side. These measurements were expressed as
ipsilateral and contralateral values (Figure 1(c)). “Overhang
distance”, an index developed by Nakamura et al., is another
parameter used to assess facet preservation.18 In cases where
the spinous process leans toward the approach side or the
lamina is narrow, the osteotomy angle may not be reliable.
Therefore, Nakamura et al. developed “overhang distance”
as a parameter for assessing facet preservation.18 The
overhang distance is the horizontal distance between the
dorsal tip of the resected medial facet and the tangent line
connecting the surface of the spinous process to the ventral
edge of the resected facet. The overhang distance has a
positive value when the dorsal tip of the resected facet is
medial to the tangent line, and a negative value when the
dorsal tip of the resected facet extends lateral to the tangent
line. A smaller overhang distance and a greater osteotomy
angle are considered indicators of worse facet preservation.
All radiological measurements were performed using a
DICOM viewer (POP-net webserver, Image ONE Co.,
Tokyo, Japan). All radiological assessments were performed
twice at a 2-weeks interval by two blinded spine surgeons to
determine intra-observer and inter-observer reliabilities of
the radiological measurements. Intraclass correlation coef-
ficients (ICC) were calculated for all measurements. The
intra-observer ICC values for each observer were 0.92 and
0.90, indicating excellent reliability (ICC ≥0.90). The inter-
observer ICC was 0.88, indicating good reliability (ICC
between 0.75 and 0.90).19 The average of two separate
measurements obtained by a single investigator was used in
the analyses, as these results demonstrated excellent reli-
ability according to Winer’s criteria.20

Clinical improvement was assessed using the Japanese
Orthopaedic Association (JOA) score, the Oswestry Dis-
ability Index (ODI), and the Visual Analog Scale (VAS),
administered preoperatively and at 12 months postopera-
tively. The Visual Analog Scale (VAS) was applied under

two separate subheadings: low back pain VAS and leg pain
VAS. Since we aimed to evaluate decompression in both
lateral recesses, including the approach side (ipsilateral) and
the contralateral side, patients with pain predominantly in
one leg were excluded. Therefore, we only included patients
whose preoperative VAS scores in both legs were close to
each other (within ±1 VAS score). The mean VAS score of
both legs was used for the assessment of leg pain.

Statistical analysis was performed using SPSS v.22.0
(SPSS Inc.,Chicago, IL). Descriptive statistics were used to
characterize demographic variables of patients. Mean,
median and standard deviation values were used to show
descriptive statistics. The Kolmogorov-Smirnov and
Shapiro-Wilk test were used to assess the normality of the
data. Student’s t-test and Mann–Whitney U test were used to
compare the clinical and radiological outcomes of the
groups, depending on whether the data were parametric or
non-parametric. The paired sample t-test and Wilcoxon test
were used to analyze data from dependent groups (pre-post
comparisons). Chi-square and Fisher’s exact tests were used
for categorical variables. Spearman’s test was used to assess
the correlations between radiological parameters and clin-
ical scores. A p-value of less than 0.05 was considered
statistically significant. A post hoc power analysis was
performed with G*Power, version 3.1.9.7 (Heinrich Heine
University, Düsseldorf, Germany). to evaluate the ability of
the current sample size to detect clinically relevant differ-
ences between groups.

Results

During the specified time period, 601 patients underwent
UBELD for single level lumbar spinal stenosis, and
81 patients who met the inclusion criteria were evaluated in
the study. These patients were composed of 30 males
(37.0%) and 51 females (63.0%), with a mean age of
73.4 years. Among the patients who met the inclusion
criteria, the 30-degree endoscope was used in 51 patients,
while the 0-degree endoscope was used in 30 patients. The
patient characteristics were presented in Table 1. The
minimum follow-up period was 12 months.

Table 1. Demographics and patient characteristics.

30° endoscope (n = 51) 0° endoscope (n = 30) Total (n = 81) p value

Age 73.1 (±9.0) 73.9 (±7.9) 73.4 (±8.6) 0.687
Sex Male 19 (37.3%) 11 (36.7%) 30 (37.0%) 0.958

Female 32 (62.7%) 19 (63.3%) 51 (63.0%)
Level L2/3 1 (2.0%) 2 (6.7%) 3 (3.7%) 0.897

L3/4 15 (29.4%) 7 (23.3%) 22 (27.2%)
L4/5 28 (54.9%) 20 (66.7%) 48 (59.3%)
L5/S1 7 (13.7%) 1 (3.3%) 8 (9.9%)

*Student’s t-test was used for numerical data comparison, while the Chi-square test was used for categorical data. Differences with p-values >0.05 were
considered not statistically significant.
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Preoperative and postoperative clinical scores of treat-
ment groups were presented in Table 2. The preoperative
Japanese Orthopaedic Association (JOA) scores in the
groups were 8.8 and 9.7, while these values were observed
to be 21.9 and 21.3 at the postoperative 12th month.
Postoperative improvement in JOA score was observed in
both treatment groups. However, there was no significant
difference in terms of JOA score between the groups during
the preoperative and postoperative periods (p = 0.231 and
p = 0.324, respectively). In terms of the Oswestry disability
Index (ODI), no significant difference was observed be-
tween the groups in the preoperative period and at the 12th

postoperative month. The preoperative ODI scores in the
groups were 79.7 and 81.1, while these values were ob-
served to be 16.0 and 15.3 at the 12th postoperative month.
Postoperative improvement in ODI score was observed in
both treatment groups.

As with the ODI and JOA scores, there was a statistically
significant improvement in leg pain VAS and low back pain
VAS scores in both treatment groups compared to the
preoperative period (p < 0.001). The preoperative leg pain
VAS scores in the groups were 6.8 and 6.9, while these
values were observed to be 1.0 and 1.2 at the 12th post-
operative month. No significant difference was observed
between the groups in terms of leg pain VAS score during
the preoperative and postoperative periods (p = 0.516 and
p = 0.231, respectively). Similarly, no significant difference
was observed between the groups regarding the preoperative
low back pain VAS score (5.1 vs 4.9, p = 0.844). However,
at the 12th postoperative month, it was significantly lower in
the 30-degree endoscope group compared to the 0-degree
endoscope group (1.4 vs 2.9, p < 0.001) (Table 2). Facet
fracture or postoperative instability did not occur in either
patient group during the 12-months follow-up period.

Table 2. Comparison of clinical scores between treatment groups.

30° endoscope (n = 51) 0° endoscope (n = 30) p value

JOA score
Preoperative 8.8 (±4.0) 9.7 (±4.3) 0.231
Postoperative 12th month 21.9 (±3.3) 21.3 (±3.3) 0.324

Oswestry disability index (ODI)
Preoperative 79.7 (±7.1) 81.1 (±6.3) 0.392
Postoperative 12th month 16.0 (±2.8) 15.3 (±2.6) 0.273

Leg pain VAS
Preoperative 6.8 (±1.5) 6.9 (±1.2) 0.516
Postoperative 12th month 1.0 (±0.7) 1.2 (±0.6) 0.231

Low back pain VAS
Preoperative 5.1 (±1.2) 4.9 (±0.6) 0.844
Postoperative 12th month 1.4 (±0.5) 2.9 (±0.5) <0.001

*Student’s t-test was used for parametric data comparison, while the Mann-Whitney U test was used for nonparametric data. p-values <0.05 were
considered statistically significant.
**Abbreviations: JOA: japanese orthopaedic association; ODI: oswestry disability index; VAS: visual analog scale.

Table 3. Comparison of radiological parameters between treatment groups.

30° endoscope (n = 51) 0° endoscope (n = 30) p value

Overhang distance (mm) �1.16 (±1.59) �4.39 (±0.60) <0.001
Ipsilateral osteotomy angle 77.8 (±4.1) 87.8 (±2.8) <0.001
Contralateral osteotomy angle 61.0 (±4.5) 59.8 (±2.4) 0.119

Surface area of the ipsilateral inferior articular process (cm2)
Preoperative 2.24 (±0.29) 2.25 (±0.14) 0.139
Postoperative 1.64 (±0.34) 1.55 (±0.16) 0.009
Postop/Preop ratio 0.74 (±0.12) 0.69 (±0.08) 0.006

*Student’s t-test was used for parametric data comparison, while the Mann-Whitney U test was used for nonparametric data. p-values <0.05 were
considered statistically significant.
**Abbreviations: Preop: preoperative; Postop: postoperative.
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The comparison of radiological parameters between the
groups was presented in Table 3. Overhang distance was
found to be significantly lower in the 0-degree endoscope
group compared to the 30-degree endoscope group
(�4.39 vs �1.16, p < 0.001). Similarly, the ipsilateral os-
teotomy angle was found to be significantly greater in the 0-
degree endoscope group (87.8 vs 77.8, p < 0.001). However,
there was no significant difference regarding the contra-
lateral osteotomy angle between the groups (59.8 vs 61.0,
p = 0.119). The surface area of the ipsilateral inferior ar-
ticular process (IAP) was also evaluated. The preoperative
value was 2.24 cm2 in the 30-degree endoscope group, while
it was 2.25 cm2 in the 0-degree endoscope group. No
significant difference was observed in these preoperative
values (p = 0.139). On the other hand, the postoperative

surface area of the IAP was found to be significantly smaller
in the 0-degree endoscope group (1.55 vs 1.64, p = 0.009).
The postop/preop IAP surface area ratio was also found to be
significantly lower in the 0-degree endoscope group (0.69 vs
0.74, p = 0.006) (Table 3).

Post-hoc power analyses were conducted for the primary
outcome parameters that demonstrated significant differ-
ences between groups. The effect sizes were very large, with
Cohen’s d values of 3.0 for low back pain VAS, 2.69 for
overhang distance, and 2.85 for the ipsilateral osteotomy
angle. All of these comparisons yielded post-hoc statistical
power greater than 0.99, supporting the robustness and
reliability of the observed differences.

We evaluated correlations between radiological param-
eters using the Spearman correlation test and presented the

Figure 2. Pairwise correlations between overhang distance, ipsilateral osteotomy angle, and postoperative/preoperative inferior
articular process (IAP) surface area ratio. (A) Scatter plot depicting the relationship between overhang distance and postoperative/
preoperative inferior articular process surface area ratio; (B) Scatter plot of overhang distance versus ipsilateral osteotomy angle; (C)
Scatter plot showing the correlation between ipsilateral osteotomy angle and postoperative/preoperative inferior articular process
surface area ratio. The red lines represent the linear regression analysis, with the corresponding rho and p-values.

Figure 3. Correlations between radiological parameters and postoperative low back pain VAS scores. (A) Scatter plot depicting the
relationship between ipsilateral osteotomy angle and postoperative low back pain VAS score; (B) Scatter plot of overhang distance
versus postoperative low back pain VAS score; (C) Scatter plot showing the correlation postoperative low back pain VAS score and
postoperative/preoperative inferior articular process surface area ratio. The red lines represent the linear regression analysis, with the
corresponding rho and p-values.
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significant results in Figure 2. The Spearman correlation test
between overhang distance and postop/preop IAP surface
area ratio showed a significant correlation (rho = 0.45, p <
0.001). Significant correlations were also observed, such as
between overhang distance and ipsilateral osteotomy angle
(rho =�0.68, p < 0.001), and between ipsilateral osteotomy
angle and the postop/preop IAP surface area ratio
(rho = �0.31, p = 0.005) (Figure 2).

Correlations between radiological parameters and post-
operative clinical scores were also evaluated, and significant
results were presented in Figure 3. The correlation between
ipsilateral osteotomy angle and postoperative low back pain
VAS score was statistically significant and strong (rho =
0.72, p < 0.001). Significant correlations were also observed
between overhang distance and postoperative low back pain
VAS score (rho = �0.57, p < 0.001), as well as between the
postop/preop IAP surface area ratio and postoperative low
back pain VAS score (rho =�0.32, p = 0.004). These results
show a negative correlation between facet preservation and
low back pain VAS scores (Figure 3).

Discussion

Endoscopy plays a crucial role in modern medical practice.
Although the concept of endoscopy has existed for centu-
ries, it gained an important place in modern medicine as a
result of significant advancements in optical technology
during the last century.21,22 The rigid glass-rod system
described by Harold Hopkins is considered one of the most
important milestones in the development of modern en-
doscopy and surgical optics.21,23 Previous endoscope de-
signs, relied on glass lenses within an air tube to transmit
images. Realizing that the refractive index of glass was
1.5 times greater than that of air, Harold Hopkins developed

a new endoscope designed to improve light conduction. He
replaced air with glass and created a system of glass rods
with air lenses interspersed between them.21,23,24 In 1959,
Hopkins patented his system, which was found to be much
more advantageous than traditional lenses in terms of re-
fractive index, field of view, and light transmission. The
system was later purchased by Karl Storz and began to be
produced as the Hopkins rigid endoscope.24,25 Progressive
improvements in lens and high-definition camera moni-
toring systems have made advanced endoscopic operative
techniques possible in virtually every subfield of medicine,
including laparoscopy, cystoscopy, arthroscopy, ven-
triculoscopy, and spinal endoscopy.24–29

Hopkins rigid endoscopes are manufactured with incli-
nation angles ranging from 0° to 120°, enabling optimized
visualization for various surgical procedures. The inclina-
tion angle, defined as the angle between the axis of the
endoscope and a line perpendicular to the surface of the
optic, can range from 0° to 120°.23,27 The 0° and 30° en-
doscopes are the most commonly preferred standard rigid
optics. The 0-degree endoscope is identified as forward-
viewing, and the 30-degree endoscope as forward-oblique–
viewing.25,27 Rotation of the 30-degree endoscope allows a
much larger field of view to be observed. For lateral axis
visualization, the 30-degree laparoscope is typically con-
sidered superior to the 0-degree scope.23,26,27 On the other
hand, 0-degree forward-viewing endoscopes are easier for
surgeons with limited endoscopy experience to use, as the
visual field remains constant regardless of the axis of ro-
tation on which the endoscope is held.25,26 An illustration
comparing the 0° and 30° endoscopes and their visual fields
was presented in Figure 4.

Unilateral biportal endoscopic lumbar decompression
(UBELD) has gained widespread popularity in recent years

Figure 4. Illustration comparing 0° and 30° endoscopes and their visual fields. (A) 0° endoscope and its visual field; (B) 30° endoscope
and its visual field. Rotating the 30-degree endoscope allows for a much larger field of view.
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as one of the most effective endoscopic techniques for spinal
decompression.11,12,14,28,29 One of the main advantages of
UBELD is the use of 4.0 mm standard Hopkins rigid en-
doscopes, commonly used in knee and shoulder
arthroscopy.4,11,14 The lack of need for a tubular retractor or
a specialized endoscope with a working channel is a sig-
nificant advantage of the UBELD technique, providing
easier and more cost-effective access to the necessary
technical equipment.11,14,17 In the UBELD technique, either
a 0-degree or 30-degree endoscope may be utilized. In the
literature on the UBELD technique, there are many studies
reporting successful clinical outcomes for both types of
endoscope angles.4,11–15,17 However, to our knowledge,
there has been no study that compares the clinical and ra-
diological outcomes of using 0-degree versus 30-degree
endoscopes in the UBELD technique.

There are few clinical studies in the literature comparing
the use of 0-degree and 30-degree endoscopes, most of
which are laparoscopic and cystoscopic studies conducted in
the fields of general surgery, obstetrics, and urology.25,26

Perrone et al. compared the use of 0-degree and 30-degree
endoscopes in laparoscopic urologic surgeries using in vitro
experimental models that simulated prostate dissection from

the rectum, cystic duct clipping, and distal posterior rectum
dissection.25 They reported that the 30-degree rigid optics
were superior to the 0-degree rigid optics in terms of time to
complete each task, operative precision, and subjective
surgeon rating scores.25 Klangsin et al. conducted a pro-
spective cohort study on gynecologic laparoscopies per-
formed at their hospital.26 Three expert surgeons and three
non-expert surgeons evaluated the video recordings for
visualization quality and their confidence in identifying the
inferior epigastric vessel, rectus abdominis muscle, and
bladder dome using both 0-degree and 30-degree laparo-
scopes. They found no significant difference between the
two laparoscope angles regarding visualization quality and
confidence in identifying the anatomical landmarks. How-
ever, in the evaluation of video recordings from surgeries
using the 30-degree laparoscope, it was observed that expert
surgeons reported significantly higher visual rating scale
scores for both visualization quality and confidence level
compared to non-expert surgeons.26

The principal strength of our research is that it is the first
to compare the use of 0-degree and 30-degree endoscopes in
unilateral biportal endoscopic decompression for lumbar
spinal stenosis. We measured the ipsilateral facet osteotomy

Figure 5. Illustrative comparison of the fields of view of the 0° and 30° endoscopes on the approach side (A) 0° endoscope and its field of
view on the approach side during unilateral laminotomy for bilateral decompression (ULBD) procedure; (B) The angle of inclination,
defined as the angle between the axis of the endoscope and a line perpendicular to the lens surface, offers an advantage in visualizing the
ipsilateral facet and lateral recess when using a 30° endoscope.
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angle and overhang distance to assess facet preservation. We
found that the mean osteotomy angle of the ipsilateral facet
joint in the 0-degree endoscope group was significantly
greater than that in the 30-degree endoscope
group. Similarly, the mean overhang distance was smaller in
the 0-degree endoscope group. This finding indicates that a
30-degree endoscope can minimize ipsilateral facet joint
damage while fully decompressing the ipsilateral nerve
roots. Additionally, we observed that the ratio of bone re-
section applied to the inferior articular process during
laminotomy was smaller in the 30-degree endoscope
group. We found a significant correlation between these
radiologic parameters and postoperative low back pain VAS
scores. It was observed that the 30-degree endoscope group
had better results in terms of postoperative low back pain
VAS scores compared with the 0-degree endoscope
group. At the 12th postoperative month, the low back pain
VAS score was significantly lower in the 30-degree endo-
scope group than in the 0-degree endoscope group (1.4 vs
2.9, p < 0.001). There was a 1.5-unit difference in the mean
low back pain VAS scores between the groups. Ostelo et al.,
in their international consensus publication, specified a
minimum clinically important difference (MCID) threshold
of 1.5 points for VAS (equivalent to 15 on a 100-point
scale).30 In our study, the intergroup difference in low back
pain VAS scores met the MCID threshold. However, no
significant difference was observed between the two groups
in terms of other clinical outcome scores. Clinical scores
showed significant improvement in both groups compared
to the preoperative period.

Unlike in laparoscopy and cystoscopy procedures, the
working space during the ULBD procedure is limited, re-
sulting in a very narrow area for maneuvering the endoscope
and other instruments. The 30-degree endoscope, with its
angle of inclination, offers an advantage in visualizing the
ipsilateral facet and lateral recess. Figure 5 presents a
comparison of the fields of view of the 0° and 30° endo-
scopes on the approach side during the unilateral lam-
inotomy for bilateral decompression (ULBD) procedure. We
believe that the 30-degree endoscope is superior to the 0-
degree endoscope in terms of ipsilateral facet and ipsilateral
recess visualization due to its oblique viewing capability and
larger field of view. The radiologic and clinical results of our
study support this hypothesis. On the other hand, the 0-
degree endoscope also has some advantages. It is known that
the 0-degree endoscope provides an advantage in terms of
orientation over angled endoscopes, especially for surgeons
with limited endoscopy experience.26,27,31 Due to their
direct forward-viewing capabilities, 0-degree endoscopes
provide a visual field along the axis of the endoscope. In
contrast, angled endoscopes have oblique viewing capa-
bilities and exhibit image distortion at the periphery, known
as the “fisheye view”, where the peripheral structures appear
more curved and compressed.32,33 To avoid image distortion
in the target area and prevent interference with instruments

advanced through the working portal, the 30-degree en-
doscope should be maintained at an optimal distance from
the target area without getting too close. On the other hand,
the 0-degree endoscope can be advanced to much closer
distances, which, in combination with the effect of irrigation
fluid pressure, enhances visual quality. For these reasons, the
0-degree endoscope can provide ease of use for surgeons
who do not have sufficient arthroscopy experience with the
30-degree endoscope.

This study focused exclusively on patients with single-
level lumbar spinal stenosis who underwent posterior de-
compression via ULBD. Patients who underwent endo-
scopic discectomy during the operation were excluded from
our study. Our study does not include data on patients who
underwent discectomy in addition to posterior decom-
pression during ULBD or those who underwent endoscopic
discectomy alone, as these are subjects of separate studies.
In order to guide future research, we believe it is crucial to
share our insights on this topic, even though we do not have
sufficient data. We believe there are notable differences in
the use of 0-degree and 30-degree endoscopes in patients
who underwent discectomy compared to our patient
group. The 30-degree endoscope provides better visuali-
zation of the ipsilateral facet and recess compared to the 0-
degree endoscope. However, this may be a disadvantage for
cases requiring discectomy. Although a 30-degree endo-
scope enables visualization of the nerve root with minimal
facet resection, it may necessitate more retraction of the
traversing root to reach the disc. Therefore, the risk of nerve
root traction injury and potential development of dysesthesia
should be considered. If discectomy is to be performed, we
recommend the use of a 0-degree endoscope whenever
possible. In cases where discectomy is planned and a 30-
degree endoscope is used, we suggest osteotomizing the
medial facet until the instrument inserted through the
working portal is perpendicular to the lateral border of the
traversing root, in order to minimize root retraction.

Our study has several limitations. First, it was a single-
center, retrospective study with a limited sample size. The
use of a 0° or 30° endoscope was determined randomly by
circumstances such as sterilization status and concurrent use
in other operating rooms, independent of patient charac-
teristics or surgical complexity. Since there were no dif-
ferences in baseline clinical and demographic characteristics
between the groups, we believe that the choice of endoscope
did not introduce selection bias. Nevertheless, the retro-
spective design of our study represents a limitation with
respect to randomization, and a prospective randomized
study would be more informative to ensure that group al-
location does not introduce such bias.

Another limitation of our study is the absence of
quantitative data on the learning curve for 0° versus 30°
endoscopes. The 0° endoscope provides direct forward
viewing, and its visual field remains constant regardless
of the axis of rotation, which facilitates intraoperative
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orientation. Although a greater inclination angle expands
the visual field, it is known that intraoperative orientation
becomes more difficult for less experienced
surgeons.24,31,34 All surgical procedures in our study were
performed by a senior endoscopic spine surgeon who also
had extensive experience with the use of a 30° arthroscope
in shoulder and knee arthroscopy. In the present study, the
operating surgeon’s proficiency with both 0° and 30°
endoscopes minimized the likelihood of differences be-
tween the study groups attributable to endoscopic ex-
perience. However, for novice surgeons without sufficient
endoscopic experience, the use of a 30° endoscope re-
quires a learning process, and the generalizability of our
findings to this group should be interpreted with caution.
A further limitation is that the outcomes were evaluated
only through radiological parameters and clinical out-
come scores, without the use of a visual rating scale for
intraoperative visualization. Another limitation of our
study is that the findings are limited to a 12-months
postoperative follow-up. Additional long-term data are
required to obtain a more comprehensive understanding
of the clinical outcomes. A randomized prospective trial
involving a larger cohort and longer follow-up period
provide more informative and reliable evidence.

Conclusion

The UBELD technique can be effectively performed
using both 0-degree and 30-degree endoscopes. Sufficient
decompression of lumbar stenosis was achieved with both
types of endoscopes, and both groups demonstrated
significant improvement in clinical scores compared to
the preoperative period. However, ipsilateral facet pres-
ervation parameters were found to be more favorable in
the 30-degree endoscope group than in the 0-degree
endoscope group.
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