= ORIGINAL ARTICLE J Turk Spinal Surg 2026;37(4):176-184
.- 176 DOI: 10.4274/jtss.galenos.2026.39206

SPINAL ANESTHESIA FOR UNILATERAL BIPORTAL ENDOSCOPIC
LUMBAR DECOMPRESSION IN PATIENTS WITH SIGNIFICANT
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Objective: The objective of this study is to evaluate the feasibility, perioperative safety,and early clinical outcomes of unilateral biportal endoscopic
lumbar decompression (UBELD) performed under spinal anesthesia in carefully selected patients.

Materials and Methods: A retrospective review was conducted on patients who underwent UBELD under spinal anesthesia between April 2024 and
June 2025. Cases from two different centers were included in the study. The primary outcome was the successful completion of surgery under spinal
anesthesia without conversion to general anesthesia. Secondary outcomes included anesthesia-related adverse events, operative time, surgical
complications, and changes in visual analog scale (VAS) scores for back and leg pain and in Oswestry disability index (ODI) scores.

Results: The mean operative time was 71.5+18.9 minutes. Mild intravenous sedation was required in 10 patients (45.5%). Transient hypotension was
observed in five patients (22.7%), bradycardia in two patients (9.1%), and postoperative nausea in four patients (18.2%). Complications included an
incidental dural tear, a postoperative spinal epidural hematoma requiring surgical evacuation, and transient urinary retention, each in one patient.
Back pain VAS decreased from 7.27+1.76 preoperatively to 2.64+0.85, corresponding to a mean improvement of 4.64 points [95% confidence
interval (Cl), 3.89-5.38; p<0.001]. Leg pain VAS decreased from 8.50+1.50 to 2.1840.85, with a mean improvement of 6.32 points (95% Cl, 5.66-6.98;
p<0.001). ODI decreased from 65.41+14.78 to 13.64+7.29, corresponding to a mean improvement of 51.77 points (95% Cl, 44.38-59.16; p<0.001).
Conclusion: In our study, we observed that UBELD could be performed under spinal anesthesia in a small, carefully selected group of American
Society of Anesthesiologists IlI-V patients, and we completed all procedures without switching to general anesthesia. Our findings should not
be interpreted as evidence that spinal anesthesia is safer than general anesthesia, but rather as evidence of the feasibility of spinal anesthesia in
selected patients.
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ABSTRACT

recovery process by reducing damage to the paraspinal muscles
and bone®. Thanks to early mobilization, minimal postoperative
pain, and the wide range of maneuverability it provides to the
surgeon, the frequency of routine use of minimally invasive
approaches is increasing®19,

Worldwide, UBE lumbar decompression (UBELD) procedures are
generally performed routinely under general anesthesia®!.12,
Some patients with degenerative spinal conditions are
elderly and have comorbidities, which put them at high
risk for anesthesia-related complications. For this group of
patients with cardiac, pulmonary, and neurological problems,
spinal anesthesia is an important alternative for avoiding
complications associated with general anesthesia®*'4,

INTRODUCTION

Degenerative spinal disorders are among the leading causes
of pain, disability, and reduced quality of life in the elderly
population®?, In degenerative conditions such as lumbar
stenosis and lumbar disc herniation, the first-line treatment
is conservative®*, Surgical decompression is indicated for
patients whose symptoms persist despite medical treatment
and physical therapy, or who have progressive neurological
deficits®*®.As in all subspecialties of surgery, minimally invasive
approaches have now become a routine part of spinal surgery?.
Among the popular minimally invasive approaches, unilateral
biportal endoscopic (UBE) surgery accelerates the postoperative
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Spinal/epidural anesthesia is gaining increasing attention in
lumbar spine surgeryfor patients with serious comorbidities®**%),
It has been used for years in cases operated on using a
microsurgical approach, and extensive case series evaluating its
safety and outcomes have been reported®?®. However, evidence
regarding the use of spinal anesthesia during UBELD is limited,
particularly in the elderly and high-risk patient groups. There
are very few studies in the literature that specifically evaluate
the feasibility and perioperative safety of spinal anesthesia for
UBELD in high-risk patients®®,

Although the number of studies is limited, previous studies have
reported that UBELD can be performed under spinal or local
anesthesia in conscious, elderly patients with high-risk medical
conditions. In this study, we aimed to report on the feasibility
of intrathecal spinal anesthesia, early clinical outcomes, and
perioperative events in carefully selected American Society of
Anesthesiologists (ASA) Il1-1V patients.

MATERIALS AND METHODS

This retrospective multicenter study was conducted after
obtaining approval for the multicenter study from the Hitit
University Faculty of Medicine Institutional Ethics Committee
(approval no: 2025-124, date: 03.06.2025). The study was
conducted in accordance with the principles of the Declaration
of Helsinki. Patients who underwent UBELD surgery under
spinal anesthesia at two different centers approved by the
ethics committee between April 2024 and June 2025 were
analyzed retrospectively. The study included adult patients
classified as ASA Il or IV who underwent UBELD under spinal
anesthesia and had at least three months of postoperative
follow-up and patients aged 18 years and older. Patients who
underwent UBELD due to spinal infection, tumor, or traumatic
pathology, as well as those with incomplete medical records or
inadequate follow-up, were excluded from the study. A total of
22 patients met the inclusion criteria and were included in the
final analysis. The cases included in the study do not encompass
all UBELD procedures performed under spinal anesthesia. The
study includes selected cases that met the inclusion criteria.
All patients first underwent routine preoperative cardiac,
neurological, and pulmonary evaluations and were approved
for general anesthesia with an ASA Il or IV score. In UBELD
cases, the decision to administer spinal anesthesia was made
by the anesthesia team in the operating room. When making
this decision, the team evaluated the appropriateness of the
procedure in consultation with the surgical team, taking into
account factors such as the anticipated duration of surgery,
the complexity of the procedure, the number of levels to be
operated on, and the level of cooperation expected from the
patient.

The primary endpoint was procedural feasibility, defined
as completion of UBELD under spinal anesthesia without
conversion to general anesthesia. Secondary endpoints included
operative time,anesthesia-related adverse events (hypotension,
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bradycardia, vasopressor use, postoperative nausea, additional
local anesthetic requirements, and conversion to general
anesthesia), length of hospital stay, and surgical complications.
The overall available postoperative follow-up duration was
recorded separately and was not used as the time point for the
standardized clinical outcome analysis. Clinical relevance was
additionally evaluated using previously established minimum
clinically important difference (MCID) thresholds for lumbar
spine surgery: an improvement of 1.2 points for back pain
visual analog scale (VAS), 21.6 points for leg pain VAS, and
212.8 points for Oswestry disability index (ODI)@7,

Anesthesia Technique

Spinal anesthesia was administered while the patient was in a
sitting position. Following skin preparation and sterile draping,
a 25-gauge Quincke spinal needle was inserted into the L3-L4
or L4-L5 intervertebral space using a midline approach. After
confirming the free flow of clear cerebrospinal fluid,12.5 mg (2.5
mL) of 0.5% hyperbaric bupivacaine was injected intrathecally.
The patients were then placed in the supine position, and the
sensory block was assessed using a needle-prick test. Before
the patients were placed in the prone position and surgery was
initiated, a sensory block level extending to T10 or higher was
confirmed. Hemodynamic parameters were recorded at regular
intervals, and when hypotension or bradycardia occurred, they
were treated according to routine anesthetic practices. The
duration of the sensory block and the time to block resolution
were not recorded.

In cases where the patient's prolonged immobility in the prone
position causes position-related discomfort and psychological
distress, sedoanalgesia was administered to ensure that this
situation did not adversely affect surgical conditions. For this
purpose,a combination of midazolam and fentanyl was chosen.
Sedation was individually titrated to preserve spontaneous
ventilation and airway reflexes. Electrocardiography, non-
invasive blood pressure, and peripheral oxygen saturation were
monitored throughout the procedure.

Antithrombotic Therapy Management

In the management of patients on antithrombotic therapy,
aspirin was not discontinued prior to surgery; clopidogrel
was discontinued 5 days before surgery; and apixaban was
discontinued 72 hours before surgery. Once clopidogrel and
apixaban were discontinued, enoxaparin bridge therapy was
initiated, and the final preoperative dose of enoxaparin was
administered 12 hours before spinal anesthesia. 24 hours after
surgery, patients resumed their regular antithrombotic therapy.

Surgical Technique

All surgeries were performed under spinal anesthesia using a
UBE technique (Figures 1-3). Skin incisions and triangulation
were standardized by modifying a previously defined method
to accommodate the patient's anatomical characteristics and
the surgeon's ergonomic needs®9. Irrigation was provided by
gravity from a saline bag positioned at a height of 1.7 meters.
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Figure 1. Surgical setup and portal configuration for unilateral biportal endoscopic lumbar decompression under spinal anesthesia. (A) Unilateral
biportal endoscopic aprroach a right L4-5 lumbar disc herniation. Two portals were established, the endoscope was handled with the surgeon’s
left hand. The cranial direction is indicated by the red arrow. (B) Intraoperative fluoroscopic view illustrating the triangulation of the viewing and
working portals toward the target surgical level. (C) Postoperative small skin incisions used for the viewing and working portals. (D) Endoscopic
view showing the decompressed nerve root and the herniated disc fragment before discectomy

Figure 2. Right-sided L4-L5 key-hole unilateral biportal endoscopic lumbar discectomy performed using a 30° endoscope. (A, B) Endoscopic views
demonstrating the key-hole laminotomy. A 5x5 mm bony window (5 mm verticalx5 mm horizontal) was created using a high-speed drill. The
ligamentum flavum (LF) was preserved during drilling,and the subsequent flavectomy window was smaller than the laminotomy window. Following
flavectomy, discectomy was performed through this limited exposure while preserving the surrounding osseous structures. (C) Endoscopic view at
the completion of surgery after cessation of irrigation. The paraspinal muscles returned spontaneously to their anatomical position,and the working
portal collapsed spontaneously, demonstrating the muscle-sparing and bone-preserving nature of UBELD. UBELD: Unilateral biportal endoscopic
lumbar decompression

A manual pump was used intermittently as needed to improve
visual clarity. Irrigation pressure was not measured directly.
Potential clinical manifestations associated with increased
irrigation pressure were monitored indirectly by observing
headaches, an increase in systolic blood pressure, hemorrhages
in the epidural space, and pulsations in the dural sac.

In cases where two-level decompression was performed, a
three-portal configuration was used. In left-sided approaches,
to ensure unidirectional (viewing portal -> working portal)

irrigation flow, the caudal level was decompressed first. When
proceeding to the cranial level, the initial viewing portal was
dilated and reused as the working portal, and an additional
portal was created to reestablish the viewing-working portal
configuration. In right-sided approaches, the sequence was
reversed: the cranial level was treated first, followed by the
caudal level. In cases where bilateral decompression was
performed, decompression on the contralateral side was
performed using a unilateral sublaminar approach.
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Figure 3. Right-sided UBELD for L4-L5 lumbar spinal stenosis using a 30° endoscope. (A) Preoperative axial T2-weighted MRI demonstrating severe
central canal stenosis with compression of the thecal sac and bilateral lateral recess stenosis. (B) Six-month postoperative axial T2-weighted
MRI demonstrating adequate decompression of the central canal and bilateral lateral recesses following a right-sided approach. The patient’s
preoperative symptoms resolved completely, and no evidence of fatty degeneration was observed in the paraspinal muscles on the operated (right)
side, indicating preservation of the paraspinal musculature. UBELD: Unilateral biportal endoscopic lumbar decompression, MRI: Magnetic resonance

imaging

Statistical Analysis

IBM SPSS Statistics software version 28.0.1.0 (IBM, SPSS,
Chicago, Illinois,USA) was used for the statistical analysis of this
study data. Numerical variables of patient data were expressed
as mean + standard deviation, whereas categorical variables are
summarized as frequencies and percentages. The distribution of
continuous variables was assessed using the Shapiro-Wilk test.
Changes in normally distributed paired variables were analyzed
using the paired-samples t-test, while non-normally distributed
paired variables were compared using the Wilcoxon signed-
rank test. All statistical tests were two-tailed, and a p-value
<0.05 was considered statistically significant. For each clinical
outcome, the magnitude of improvement was calculated as the
preoperative score minus the 3-month postoperative score and
is reported with its 95% confidence interval (Cl). The proportion
of patients achieving the predefined MCID threshold was
calculated for each outcome and reported as number and
percentage.

RESULTS

The mean age of the patients included in the study was 66.7+8.8
years (range, 55-80 years). Seven patients (31.8%) were male
and 15 (68.2%) were female. Eighteen patients (81.8%) were
classified as ASA 1ll, and four patients (18.2%) were classified
as ASA IV. A high burden of systemic comorbidities was
observed in the study population. Thirteen patients (59.1%) had
hypertension, 14 patients (63.6%) had coronary artery disease,
10 patients (45.5%) had diabetes mellitus,7 patients (31.8%) had
cardiac arrhythmia, 4 patients (18.2%) had a rheumatological
disease, 5 patients (22.7%) had a history of previous stroke,
2 patients (9.1%) had Parkinson's disease, and 2 patients
(9.1%) had myasthenia gravis. Most patients were receiving

antithrombotic therapy prior to surgery. The mean overall
available postoperative follow-up was 7.3+2.7 months, whereas
clinical outcome measures were evaluated at the predefined
3-month assessment point. Detailed baseline characteristics
are summarized in Table 1. The mean operative time in the
study was 71.5+18.9 minutes. Mild intravenous sedation was
required in 10 patients (45.5%) during spinal anesthesia, and
additional paraspinal local anesthetic infiltration was required
in 2 patients (9.1%). Transient hypotension was observed in 5
patients (22.7%), while bradycardia developed in 2 patients
(9.1%). Atropine and ephedrine were administered to 2 (9.1%)
and 5 (22.7%) patients, respectively. Postoperative nausea
was observed in 4 patients (18.2%). Perioperative findings
are summarized in Table 2. Clinical outcomes improved at
the 3-month assessment. Back pain VAS decreased from
7.27+£1.76 preoperatively to 2.64+0.85, corresponding to a
mean improvement of 4.64 points (95% Cl, 3.89-5.38; p<0.001).
Leg pain VAS decreased from 8.50+1.50 to 2.1840.85, with a
mean improvement of 6.32 points (95% Cl, 5.66-6.98; p<0.001).
ODI decreased from 65.41+14.78 to 13.64+7.29, corresponding
to a mean improvement of 51.77 points (95% Cl, 44.38-59.16;
p<0.001). The MCID threshold was reached by all 22 patients
(100%) for both back and leg pain VAS and by 21 patients
(95.5%) for ODI (Table 3).

All patients successfully underwent UBELD under spinal
anesthesia. Of the patients included in the study, 10 (45.5%)
underwent surgery for lumbar disc herniation, while 12 (54.5%)
underwent surgery for lumbar stenosis.Among the patients who
underwent surgery for disc herniation, eight received single-
level UBELD, and two received two-level UBELD. Nine patients
operated on for stenosis underwent single-level UBELD, while
three patients underwent two-level UBELD. A total of 27 levels
were treated. The most commonly treated level was L4-5 (n=15,
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Table 1. Baseline demographic and clinical characteristics of patients undergoing unilateral biportal endoscopic lumbar

decompression under spinal anesthesia

Variable

Overall (n=22)

Age (years), mean = SD

66.7+8.8

Sex, n (%)

Female 15 (68.2%)
Male 7 (31.8%)
ASA, n (%)

ASA 11 18 (81.8%)
ASA IV 4 (18.2%)

Hypertension, n (%)

13 (59.1%)

Diabetes mellitus, n (%)

10 (45.5%)

Coronary artery disease, n (%) 14 (63.6%)
Cardiac arrhythmia, n (%) 7 (31.8%)
Previous stroke, n (%) 5(22.7%)
Myasthenia gravis, n (%) 2 (9.1%)
Rheumatologic disease, n (%) 4 (18.2%)
Parkinson disease, n (%) 2 (9.1%)
Antithrombotic therapy, n (%)

None 4 (18.2%)
Aspirin 9 (40.9%)
Clopidogrel (plavix) 7 (31.8%)
Apixaban (eliquis) 2 (9.1%)
Overall available postoperative follow-up (months), mean * SD 7.3%2.7

Data are presented as mean * standard deviation (SD) for continuous variables and number (%) for categorical variables. ASA: American Society of

Anesthesiologists

Table 2. Operative and perioperative characteristics

Variable

Overall (n=22)

Operative characteristics

Operative time (min), mean * SD 71.5%+18.9
Hospital stay (hours), mean * SD 22.9%6.0
Approach, n (%)

Left-sided 17 (77.3%)
Right-sided 5(22.7%)
Pathology

Disc herniation
Spinal stenosis
Single level 17
Two levels 5

Total levels: 27

10 (45.5%)
12 (54.5%)

Anesthesia-related events

Mild intravenous sedation required, n (%) 10 (45.5%)
Additional local anesthetic infiltration, n (%) 2 (9.1%)
Hypotension, n (%) 5(22.7%)
Bradycardia, n (%) 2 (9.1%)
Atropine administration, n (%) 2 (9.1%)
Ephedrine administration, n (%) 5(22.7%)
Postoperative nausea, n (%) 4 (18.2%)

Data are presented as mean * standard deviation (SD) for continuous variables and number (%) for categorical variables
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Table 3. Clinical outcomes following unilateral biportal endoscopic lumbar decompression

Variable Preoperative  3-month follow-up Mean improvement (95% Cl) MCID achieved, n (%) p-value
Back pain VAS 727+1.76 2.64+0.85 4.64 (3.89-5.38) 22 (100%) <0.001*
Leg pain VAS 8.50+1.50 2.18+0.85 6.32 (5.66-6.98) 22 (100%) <0.001"
oDl 65.41+14.78  13.64+7.29 51.77 (44.38-59.16) 21 (95.5%) <0.001"

Data are presented as mean + standard deviation. Improvement was calculated as the preoperative score minus the 3-month postoperative score. MCID
was defined as an improvement of 21.2 points for back pain VAS, 21.6 points for leg pain VAS, and 212.8 points for ODI, based on previously established

thresholds for lumbar spine surgery. *: Wilcoxon signed-rank test,
Confidence interval, MCID: Minimum clinically important difference

55.6%), followed by L5-S1 (n=6,22.2%), L3-4 (n=3,11.1%), L2-3
(n=2,7.4%),and L1-2 (n=1, 3.7%). The operative descriptive data

for the cases included in the study are presented in Table 4.

Complications were observed in three patients (13.6%). One
patient (4.5%) developed a dural tear, which was repaired with
a sponge graft. One patient (4.5%) developed a postoperative
epidural hematoma; the patient, who had severe radicular
pain, underwent a second UBE procedure to evacuate the
hematoma. One patient (4.5%) developed urinary retention 12
hours postoperatively. Since the patient also had concomitant
prostatic hypertrophy, he was referred to urology and monitored
with a urinary catheter. He returned to normal 10 days later
(Table 5). In the third postoperative month, one patient (4.5%)
underwent a transforaminal steroid injection due to epidural
fibrosis. Subsequently, endoscopic adhesiolysis was performed
because pain relief was insufficient.

DISCUSSION

Our study evaluates the feasibility of performing UBE lumbar
surgery under spinal anesthesia in patients with high perioperative

anesthesia risk due to comorbid conditions and in elderly patients.

Our results demonstrate the feasibility of spinal anesthesia for
UBELD in ASA1lI-IV patients with serious comorbidities. In all cases
included in the study, UBELD was completed without switching to
general anesthesia. The early follow-up results for the patients are
encouraging. The successful management of anesthesia-related
side effects, combined with the procedure's sustainability and
reproducibility, demonstrates that spinal anesthesia is a suitable
option for UBELD in selected patients.

Along with advances in healthcare and the resulting increase in

Table 4. The operative descriptive data of patients

“: Paired samples t-test, VAS: Visual analog scale, ODI: Oswestry disability index, Cl:

life expectancy, the global rise in the elderly patient population
has also affected the average age of patients undergoing spinal
surgery,and the increasing prevalence of comorbidities in these
cases is making procedures increasingly complex®. In these
cases, cardiovascular diseases, diabetes mellitus, neurovascular
diseases, chronic rheumatological diseases, and pulmonary
disorders have significantly increased the risks associated
with perioperative general anesthesia®?. General anesthesia
is the standard protocol in spinal surgery, and the majority of
procedures are performed under general anesthesia. However,
in high-risk patient groups, it can lead to adverse outcomes
such as hemodynamic fluctuations, pulmonary complications,
and the need for intensive care. For example, in one study, the
major and minor complications of minimally invasive surgery
were analyzed in 21 patients over the age of 80, and it was
found that there was a mortality rate of 9.5% due to pulmonary
embolism and sepsis?”. In the study in question, postoperative
confusion was observed in 5 patients (24%), liver failure in
1 patient (5%), and transient hypoxia in 2 patients (10%). In
a meta-analysis evaluating 7.820 cases and including 38
studies, awake spinal anesthesia was compared with general
anesthesia in spinal surgery. It was found that the rates of
overall complications, postoperative retention, nausea, and
vomiting were statistically significantly higher in the group
that received general anesthesia®. In another study involving
438 high-risk patients, when patients who underwent surgery
under spinal anesthesia were compared with those under
general anesthesia, the general anesthesia group was found to
have a longer recovery time, greater postoperative analgesic
requirements, a longer time spent in the operating room, and a
higher overall complication rate®.

Operative IV sedation, Additional local Hypotension, Bradycardia, Nausea,
Subgroup n time, min n (%) anesthesia,n (%) n (%) n (%) n (%)
Disc herniation 10 62.5%12.5 4 (40) 1(10.0) 3 (30) 1(10) 3 (30)
Spinal stenosis 12 79+204 6 (50) 1(8.3) 2 (16.6) 1(8.3) 1(8.3)
Single-level 17 64*11.1 8 (47.1) 2(11.8) 2 (11.8) 2 (11.8) 3 (17.6)
Two-level 5 97179 2 (40) 0 3 (60) 0 1(20)
Unilateral decompression 8 62+13.2 3 (37.5) 0 3 (37.5) 1(12.5) 3 (37.5)
Bilateral decompression 14 76.9%+19.8 7 (50) 2 (14.3) 2 (14.3) 1(7.1) 1(7.1)

IV: Intravenous
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Table 5. Perioperative complications and reinterventions

Variable Overall (n=22)

Overall perioperative or postoperative adverse events, n (%)

No complication 19 (86.4%)

Dural tear 1 (4.5%)
Epidural hematoma 1 (4.5%)
Transient urinary retention 1 (4.5%)

Reinterventions, n (%)

No reintervention 20 (90.9%)

Pain management intervention (algology) 1" (4.5%)

Endoscopic revision surgery 2 (9.1%)

": One patient underwent both pain management intervention and
subsequent endoscopic revision

Although there is no absolute contraindication for general
anesthesia in patients with an ASA score of IlI-IV, the presence
of coronary artery disease or cardiac arrhythmia alone does
not determine the choice of anesthetic technique. Particularly
in patients with limited cardiovascular reserve, the choice
between spinal and general anesthesia should be made on a
case-by-case basis. The findings of our study reflect a carefully
selected patient group and should not be generalized to all
patients with serious systemic disease. Therefore, selecting the
appropriate anesthetic method is essential for high-risk spinal
surgery cases. As demonstrated in our study, there is a growing
need to identify alternative anesthesia strategies for selected
patient groups.

Lumbar surgery under awake spinal anesthesia is considered
a safe method when performed on appropriately selected
patients®>22_ It has been reported to reduce operative time,
length of hospital stay, intraoperative blood loss, postoperative
nausea and vomiting, and the need for analgesics®>?%. Unlike
traditional microsurgery, UBE involves continuous saline
irrigation throughout the endoscopic procedure; this requires
the patient to remain in the prone position without moving
for an extended period of time, making it essential to ensure
the patient's comfort. Studies on the use of spinal anesthesia
during UBE surgery are still limited. However, there are
extensive case series evaluating the use of spinal anesthesia,
epidural anesthesia, and local anesthesia in monoportal
spinal endoscopic surgery®*?). In fact, local anesthesia has
now become the standard practice in monoportal lumbar
disc surgery?-0, There are a few studies in the literature
reporting that UBELD has been performed under sedation
and local anesthesia in elderly and high-risk patients®39, At
the same time, studies evaluating cases in which UBELD was
administered with epidural and spinal anesthesia are quite
rare®®, A distinctive feature of our study is that it includes a
selected patient group, employs a multidisciplinary approach
to patient selection, and focuses on the spinal anesthesia
protocol and perioperative outcomes. However, since the study
lacks a control group receiving general or local anesthesia, it is

difficult to assess the superiority or safety of spinal anesthesia
compared to other methods.

There are concerns among spinal surgeons regarding the use
of spinal anesthesia with UBELD. One of these concerns is that
the UBELD surgery may take longer than a traditional approach,
during which the sensory block may wear off. Another cause
for concern is the potential for disorientation and neural injury
due to patient movement during the procedure. Another cause
for concern is the possibility that, during spinal anesthesia, an
increase in epidural pressure may lead to the flow of irrigation
fluid from the site of the dural puncture into the intracranial
space, resulting in increased intracranial pressure and a
corresponding rise in related complications30-32, Because the
increase in epidural pressure, along with the rise in the level of
anesthesia and the risk of causing respiratory depression in the
patient,was a cause for concern for us, we were undecided about
performing UBELD under spinal anesthesia for an extended
period®®32, During our planning session with the anesthesia
team, to minimize this risk, we positioned the operating table at
an approximate vertical tilt 15-20 degrees and used hyperbaric
agents to prevent an increase in the level of anesthesia.

In our cases, the saline bags were positioned at a height of
1.7 m to provide gravity-driven irrigation. Except in situations
where we have difficulty controlling bleeding due to significant
deterioration in visual clarity, we try to complete the surgery
without using a manual pump whenever possible to avoid
increasing epidural pressure. In the 3 cases where we were
required to use a manual pump, albeit rarely to prevent a loss of
visual clarity due to bleeding, the patients reported pain in the
back of their necks. In this situation, we interpreted the neck
pain as a possible clinical warning sign temporarily associated
with excessive irrigation pressure. To immediately reduce the
irrigation pressure, we extended the fascial incision in the
working canal to facilitate the outflow of fluid and paused
the irrigation. The patient's neck pain gradually subsided, and
the surgery was successfully completed without any further
adverse events. No postoperative neck stiffness was observed.
This finding has been reported in previous studies involving
UBELD performed under sedation and local anesthesia. The
authors noted that they paused irrigation, interpreting this as a
form of "self-monitoring” of increased epidural pressure®?,

In our study, perioperative complications were observed in three
patients (13.6%). One patient (4.5%) developed a dural tear. One
patient (4.5%) developed a postoperative epidural hematoma.
In this patient, the preoperative platelet count, international
normalized ratio, and activated partial thromboplastin time
were normal. In this case, where the patient was taking aspirin,
aspirin administration had not been discontinued during
the preoperative period. Six hours after surgery, the patient
developed radicular pain without motor deficits. A lumbar
magnetic resonance imaging scan performed 10 hours after
surgery revealed a spinal epidural hematoma at the surgical
site. Since no motor deficits were observed, the patient was
closely monitored. Because the pain persisted, a surgical
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drainage procedure was performed 24 hours after the initial
surgery. The patient was subsequently discharged without any
neurological deficits or radicular pain. In one patient (4.5%),
urinary retention developed 12 hours after surgery. This patient
had benign prostatic hypertrophy. The patient was referred to
urology.A urinary catheter was inserted. The patient returned to
normal with medical treatment. Although neuraxial anesthesia
may have contributed to the urinary retention, the underlying
prostate disease and other perioperative factors preclude
attributing this event specifically to spinal anesthesia.

When the observed adverse events were evaluated based
on their timing and possible mechanisms, the dural tear was
determined to be a surgical complication that developed during
the procedure. The epidural hematoma, however, developed in
the decompression site rather than at the site of the neuraxial
puncture and was therefore not specifically attributed to spinal
anesthesia. Postoperative urinary retention was considered a
multifactorial adverse event due to the patient's preexisting
benign prostatic hyperplasia; however, the contribution of
spinal anesthesia to this should not be overlooked. In one case,
recurrent radicular pain developed one month after surgery,
followed by a transforaminal epidural steroid injection due
to epidural fibrosis and subsequent endoscopic adhesiolysis.
Since this event was not related to the anesthetic technique, it
was classified as a delayed postoperative reintervention rather
than a perioperative complication. However, the small size of
the case series and the absence of a control group do not allow
for the exclusion of anesthesia-related complications.

Patient selection is critical for the successful implementation
of UBELD under spinal anesthesia. In our opinion, patients
scheduled for single- or two-level decompression, for whom the
surgical procedure is not expected to be lengthy, and who are
able to cooperate are the most suitable candidates. Conversely,
we have concerns about administering spinal anesthesia to
patients with severe anxiety, those who cannot tolerate the
prone position, and those for whom a prolonged surgical
procedure is anticipated. Therefore, to optimize perioperative
outcomes, we believe that careful preoperative planning
between the surgeon and the anesthesiologist is necessary,
taking into account the patient's compliance, cognitive status,
and social communication skills. In our study, the careful
selection of patients played a significant role in the successful
completion of procedures under spinal anesthesia without the
need to switch to general anesthesia.

Study Limitations

This study has some limitations. The retrospective design of the
study poses a risk of selection bias. The sample size is relatively
small and consists of a selected group of patients. The fact
that the study population included heterogeneous groups and
that the groups were small prevented meaningful statistical
comparisons from being made. This is not a randomized
controlled trial, and there is no control group. Finally, all
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procedures were performed by surgeons with four years of
UBELD experience who had already completed the learning
curve. These findings may not be directly generalizable to
centers that are in the early stages of the learning process
and have no prior UBELD experience. Another limitation of the
study is that the duration of the sensory block and the recovery
time were not recorded. The fact that irrigation and epidural
pressure were not measured directly is also among the study's
limitations.

CONCLUSION

In our study, we observed that UBELD could be performed under
spinal anesthesia in a small group of carefully selected ASA Ill-
IV patients,and we completed all procedures without switching
to general anesthesia. Perioperative or postoperative adverse
events occurred in three patients (13.6%) in this study; however,
we believe these were not directly related to spinal anesthesia.
In one patient, re-intervention was required 1 month after
surgery due to epidural fibrosis. At the three-month follow-up,
significant improvements were observed in terms of pain and
disability. Our findings should not be interpreted as evidence
that spinal anesthesia is safer than general anesthesia, but
rather as evidence that spinal anesthesia is feasible in selected
patients. The results should not be generalized to all ASA Ill-
IV patients. Although our preliminary findings are encouraging,
larger, prospective, and comparative studies are needed to
determine the safety and feasibility of routine use of spinal
anesthesia in endoscopic lumbar spine surgery for elderly
patients and those with high ASA scores.
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