MEDICAL
SCIENCE

CLINICAL RESEARCH

. e-ISSN 1643-3750

© Med Sci Monit, 2024; 30: e943815
MON |TOR DOI: 10.12659/MSM.943815

et Soo4s1s Retrospective Study to Compare
N btahed, 20240316 the Effectiveness of Minimally Invasive
Microscopic Unilateral Laminotomy
with Microscopic Bilateral Laminotomy
for Bilateral Decompression in the Early
Postoperative Period in 142 Patients

with Single-Level Lumbar Spinal Stenosis

Authors’ Contribution: aBrG 1 Biilent Giilensoy 1 Department of Neurosergury, Lokman Hekim University Faculty of Medicine,
Study Design A DE 2 Serkan $|m$Ek Ankara, Turkey
Data Collection B 2 Department of Neurosergury, Medipol University Faculty of Medicine,
Statistical Analysis C Ankara, Turkey

Data Interpretation D
Manuscript Preparation E
Literature Search F
Funds Collection G

Corresponding Author: Biilent Giilensoy, e-mail: bulentgulensoy@hotmail.com
Financial support: None declared
Conflict of interest: None declared

Background: We aimed to compare the effectiveness of microscopic unilateral laminotomy for bilateral decompression
(ULBD) and microscopic bilateral laminotomy for bilateral decompression (BLBD) in the early postoperative pe-
riod among patients with single-level lumbar spinal stenosis (LSS).

Material/Methods: A retrospective cohort study was conducted on patients with LSS who underwent ULBD or BLBD between January
2020 and December 2023, including 94 patients who underwent ULBD and 58 who underwent BLBD. Patient
demographics, comorbidities, smoking status, and data related to LSS were reviewed. Preoperative and post-
operative assessments on day 10 included back pain visual analog scale (VAS), walking distance, and Odom
criteria. Disability was evaluated using the self-assessment Oswestry Disability Index (ODI) preoperatively and
on day 30. Additionally, wound infection, postoperative modified MacNab criteria, and pain (back, leg, and hip)
were recorded.

Results: Age and sex were similar in the 2 groups. Both surgeries significantly reduced low back pain, increased walk-
ing distance, and improved Odom category on day 10, compared with baseline (P<0.001 for all). A significant
decrease in 30-day ODI, compared with baseline, was observed in both groups (P<0.001 for both). The ULBD
group had a significantly higher percentage of patients with wound infection (P=0.014); however, the ODI score
among ULBD recipients was significantly lower (better) on day 30 (P=0.047).

Conclusions: ULBD may represent a less invasive, more effective, and safer surgical alternative than BLBD and classical lam-
inectomy in patients with single-level LSS, but precautions are essential concerning wound infection.
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Introduction

Lumbar spinal stenosis (LSS) is a disabling spinal disease that
causes low back pain, leg pain, and decreased quality of life [1].
Although there is no definitive information on the prevalence
of LSS, it is estimated that approximately 103 million people
have symptomatic LSS worldwide [2]. LSS is often based on
facet joint growth, ligamentum flavum hypertrophy, disc de-
generation, and osteophytes, which can lead to the narrow-
ing of the spinal canal, lateral recess, and neuro-foramen, ul-
timately causing neurovascular compression [1,3-5].

The diagnosis of lumbar spinal stenosis can usually be made
with a careful history and physical examination and is sup-
ported by imaging [2]. Diagnostic improvements have led to
a higher frequency of LSS diagnosis, which has made LSS sur-
gery the most frequently performed spinal surgery in recent
years [1,3]. Surgery is performed in patients with prolonged
symptoms who do not respond to conservative treatment [6].
For decompression, interventions such as total laminectomy,
unilateral laminotomy, bilateral laminotomy, and open-door
laminoplasty are used; however, there is no consensus on the
optimal surgical procedure [1,7]. In theory, the optimal surgical
procedure should provide maximum effect with minimal trau-
ma and should not lead to complications [3]. Therefore, the pri-
mary goals of LSS surgery are to safeguard the nerve roots and
medulla spinalis, limit postoperative morbidity and complica-
tions, and relieve symptoms, while minimizing tissue injury [3].

Compared with conventional laminectomy, the microscopic
laminotomy procedure is a less invasive technique that can
be used for the treatment of LSS [8]. Laminotomy can be per-
formed unilaterally and bilaterally. Microscopic unilateral lam-
inotomy for bilateral decompression (ULBD) is a minimally in-
vasive technique that, in addition to treating symptoms and
improving function, is suggested to shorten operating time,
prevent surgical complications, and reduce instability by pre-
serving the facet joints [9-11]. These claims have been sub-
stantiated by many studies showing that ULBD provides satis-
factory symptomatic and functional improvement in the short,
medium, and long term, with a low risk of complications in
patients with LSS [12-14]. However, ULBT is described to be
a difficult procedure, compared with bilateral laminotomy for
bilateral decompression (BLBD), and has been demonstrated
to prolong operating time, increase bleeding, and elevate risks
for dural sac lesions [15-17]. Therefore, there is an ongoing de-
bate regarding the utility of ULBD compared with that of BLBD;
however, evidence is limited, indicating the need for compar-
ative research focusing on these interventions.

Therefore, in this study, we aimed to compare the micro-
scopic ULBD and BLBD procedures in terms of pain, function-
al outcomes, disability-related recovery, and other clinical
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parameters in the early postoperative period among patients
with single-level LSS.

Material and Methods

Ethics

This study was approved by the local ethics committee, with
the reference number E-53875521-050-21778, dated December
7, 2023. All procedures conducted were in accordance with
the ethical standards of the institutional research committee
and with the Helsinki declaration and its later amendments.
All data were anonymized to maintain the privacy of all par-
ticipants. Since the study was retrospective, the informed con-
sent form was waived.

Study Design and Participants

A retrospective cohort study was performed in patients with LSS
who underwent surgery between January 2020 and December
2023 at the Department of Neurosurgery of Lokman Hekim
University, Ankara, Turkey. The inclusion criteria were indi-
viduals undergoing either ULBD or BLBD procedures for LSS
manifesting at a single vertebral level; age 18 years or old-
er; patients presenting with symptoms indicative of neuro-
genic claudication or radiculopathy, supported by radiological
evidence confirming degenerative LSS; and, to be deemed a
candidate for surgery, patients should have demonstrated a
lack of responsiveness to conservative treatment for a mini-
mum of 3 months.

Exclusion criteria were a history of prior spinal surgery, those
with documented psychiatric disorders, individuals experi-
encing ambulatory challenges attributable to orthopedic is-
sues, and patients presenting with disc prolapse, degenera-
tive listhesis, posterior arthrosis, scoliosis, or facet joint cyst
concomitant with LSS. Furthermore, cases with inflammation-
inducing disease or malignancy, as well as those with known
disorders potentially influencing wound healing (excluding di-
abetes) were excluded.

Data Collection and Definitions

The patients’ age, sex and comorbidity information, smoking
status, and preoperative, operative, and postoperative infor-
mation regarding spinal stenosis were collected retrospectively
from the hospital computerized database and patient charts.

Conservative Treatment

Patients presenting symptoms indicative of LSS underwent a
comprehensive neurological examination, and preoperative
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radiological assessments were conducted for all patients, us-
ing plain X-ray, magnetic resonance imaging (MRI), and com-
puted tomography (CT) imaging. The specific level of spinal
stenosis for each patient was ascertained based on the imag-
ing results. Conservative management, incorporating nonste-
roidal anti-inflammatory drugs, activity limitations, and phys-
ical therapies, was initiated for patients with LSS confirmed
through imaging. Those individuals who did not exhibit a posi-
tive response to a minimum of 3 months of conservative treat-
ment were scheduled for surgical intervention [3,8].

Preoperative Management of LSS and Instruments

Prior to surgery, a standardized neurological and clinical eval-
uation was administered to all patients, assessing the sever-
ity of back pain, general symptoms, walking distance, and
disability. Back pain severity was quantified using a self-as-
sessment 10-point visual analog scale (VAS). The patients were
categorized based on walking distance into 3 groups: 0-100
m, 101-1000 m, and >1000 m. Following the Odom criteria,
patients were classified into 4 groups: excellent, good, fair,
and poor [18]. Preoperative disability was assessed using the
Oswestry Disability Index (ODI), which is a self-report meth-
od, as previously described [19].

Surgical Procedures

Patients underwent either ULBD or BLBD and were grouped
with respect to the surgical process. Surgical intervention was
deemed necessary in cases where there was enduring radicular
leg pain, neurological deficits, or neurogenic intermittent clau-
dication resistant to a minimum of 3 months of conservative
treatment. This decision was based on the presence of mod-
erate to severe canal stenosis, as indicated by MRI findings.

Following induction of general endotracheal anesthesia, all
patients underwent standard microsurgical procedures at our
hospital, with the utilization of equipment from Carl Zeiss Co.
(Oberkochen, Germany). The surgeries were performed with
the patients in the prone position [8,20]. In all procedures,
the use of high-speed burrs, Kerrison rongeurs, and specu-
lum-type retractors was standard practice. Both the ULBD and
BLBD procedures used the undercut technique, involving min-
imal resection of the facet joints. Subsequent to the surger-
ies, postoperative CT imaging was conducted for all patients
to evaluate decompression.

In the BLBD procedure, resection involved the lower section
of the cranial lamina and minimally the upper part of the un-
derlying lamina. Subsequently, flavectomy was performed to
expose the spinal canal. Resection of the medial side of the
facet joint was conducted to alleviate pressure within the lat-
eral recess. Preservation encompassed the spinous process,
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supra- and interspinous ligaments, and a substantial portion
of the lamina [8,20].

In ULBD, the procedure involved ipsilateral laminotomy, dur-
ing which the lower section of the spinous process was cut
using a high-speed milling cutter. Subsequent to ipsilateral
decompression, the microscopic image was angled, and the
contralateral ligamentum flavum and medial aspects of the
contralateral facet joints were resected to achieve contralat-
eral decompression [8].

Postoperative Analyses

The patients’ back pain VAS scores, walking distance ratios,
Odom criteria, modified MacNab classification [21,22], and
the presence of back pain, leg pain, and hip pain were deter-
mined on postoperative day 10. Patients were also evaluat-
ed for the presence of wound infection. Patients who experi-
enced redness, increased temperature, and pain or discharge
at the incision line, and those whose infection was detected in
microbiological examination and had initiation of antimicrobi-
al treatment were considered patients with wound site infec-
tion. ODI scores were re-calculated on postoperative day 30.

Outcomes

The aim of this study was to compare ULBD and BLBD in terms
of preoperative (baseline) and postoperative instrumentations,
and changes in some of them. Additionally, the improvement
success of both surgical procedures in these instruments was
investigated separately.

Statistics

The statistical significance level was set at P<0.05. Analyses
were conducted using IBM SPSS Statistics for Windows, ver-
sion 25.0 (IBM Corp, Armonk, NY, USA). The normal distribution
of variables was assessed through histogram and Q-Q plots.
Descriptive statistics are presented as mean+standard devi-
ation for normally distributed continuous variables, median
(25t-75% percentile) for non-normally distributed continuous
variables, and frequency (percentage) for categorical variables.

Between-group analysis of age was performed with the inde-
pendent sample t test. The Mann-Whitney U test was used
for between-group analysis of VAS scores, while within-group
analysis was performed using the Wilcoxon signed-rank test.
For ODI scores, between-group and within-group analyses
were conducted with the 2-way repeated measures analysis
of variance (ANOVA). The between-group analysis of categor-
ical variables was performed using the chi-square test, Fisher
exact test, or Fisher-Freeman-Halton test, while the within-
group analyses was done with the marginal homogeneity test.
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Results

Demographic Characteristics

The study included 142 patients, with 94 undergoing ULBD
and 58 undergoing BLBD. Table 1 presents all demograph-
ic, clinical, and perioperative characteristics of the patients.
In the ULBD group, the mean age was 67.68+9.93 years, with
65.96% (n=62) being female. The BLBD group had a mean age
of 66.09+12.32 years, with 60.34% (n=35) being female. No
significant differences were observed between the groups re-
garding age (P=0.382) and sex distribution (P=0.599).

Clinical Characteristics

Both groups exhibited a noteworthy reduction in low back
pain VAS scores (Figure 1), a significant increase in walking
distance, and substantial enhancement in Odom category
(Figure 2) on day 10, compared with baseline (P<0.001 for all).
Moreover, both groups demonstrated a significant decrease
in ODI scores on day 30, compared with baseline (P<0.001
for both). The unilateral approach group exhibited a signif-
icantly higher percentage of patients with wound infection
(P=0.014), while no wound infections were reported in the bi-
lateral approach group. Although no significant difference was
found in the baseline ODI scores between the groups, the ODI
score of the unilateral group was significantly lower on day
30 (P=0.047; Figure 3).

Discussion

Surgical intervention becomes imperative when LSS remains
unresponsive to conservative treatment. The primary aim of
surgery for LSS is to restore the width of the spinal canal [3].
However, aggressive decompression, which can occur with some
conventional methods, may lead to iatrogenic spinal instabil-
ity and other complications [1]. Fusion procedures also have
long-term risks, such as pseudoarthrosis and adjacent segment
disease [23,24]. Unilateral and bilateral laminotomies for bi-
lateral decompression have been documented to create good
outcomes [16,25-28]. This study focuses on the early postoper-
ative outcomes of microscopic ULBD and BLBD, offering a com-
parative analysis. Both ULBD and BLBD demonstrated notable
enhancements in back pain VAS scores, walking distance, and
Odom criteria on postoperative day 10, along with improve-
ments in ODI scores on day 30. However, the reduction in ODI
score observed with ULBD on day 30 was significantly great-
er than that of BLBD. Notably, ULBD resulted in a significant-
ly higher incidence of wound site infections than did BLBD.

Hong et al compared unilateral and bilateral laminotomies for
decompression of L4-L5 LSS. They found that both techniques
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provided sufficient decompression of the LSS and significantly
reduced pain. However, unilateral laminotomy exhibited ad-
vantages, with shorter operating times and reduced blood loss.
Additionally, ULBD resulted in less increased translational mo-
tion radiologically, suggesting a lower risk of late instability
than bilateral laminotomy [29]. In another similar retrospec-
tive study, the bilateral and unilateral interlaminar techniques
for bilateral decompression among patients with single-lev-
el degenerative LSS were compared. They showed that there
were no differences in postoperative functional disability and
pain between surgical techniques, that significant differenc-
es in patient satisfaction and reduction in leg symptoms were
unrelated to surgical technique, and that both techniques
were safe and effective options for the treatment of patients
with single-level degenerative LSS [30]. In a prospective study,
the perioperative outcomes of bilateral laminotomy, unilater-
al laminotomy, and laminectomy were compared. Adequate
decompression was achieved in all patients, but the overall
complication rate and residual pain were lowest in those who
underwent bilateral laminotomy, followed by unilateral lami-
notomy. Bilateral laminotomy recipients exhibited the highest
improvement in walking distance and patient satisfaction, fol-
lowed by the unilateral laminotomy group. The study report-
ed that unilateral laminotomy provided successful symptom-
atic relief in 87% of patients at the 9-month follow-up, 82%
at the 1-year follow-up, 70% to 88% at the 18-month follow-
up, 67% at the 2-year follow-up, and 68% at the 4-year fol-
low-up [8]. In the study by Yaman et al, it was concluded that
in both unilateral and bilateral approaches, there was a de-
crease in postoperative waist and leg pain VAS scores, com-
pared with the preoperative period, bleeding in the bilateral ap-
proach, and longer surgery time in the unilateral approach [4].
The use of microscopic imaging made ULBD and BLBD easily
performable. Despite their ease of application, differences in
practice and potential complications exist between the 2 ap-
proaches. BLBD necessitates paraspinal muscle retraction and
partial facet joint destruction on both sides, potentially lead-
ing to iatrogenic muscle atrophy and denervation abnormal-
ities, contributing to poorer outcomes in spinal stenosis de-
compression surgery [31-33]. In contrast, ULBD may minimize
these complications by causing less damage to the spine’s sup-
port structures and preserving the facet joint on the contra-
lateral side. In the present study, both methods provided sig-
nificant symptomatic and disability improvement in a short
time. Although wound infection was more common in ULBD,
improvement in disability was more pronounced.

Various studies have compared ULBD and BLBD with tradition-
al laminectomy. Kayalar et al compared ULBD, ULBD and fu-
sion with unilateral instrumentation, and total laminectomy
and fusion with bilateral instrumentation. Although no signif-
icant differences were found in VAS scores among the groups,
ULBD showed advantages in surgery duration, blood loss, and
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Table 1. Summary of patient characteristics and outcomes with regard to surgical approach.

Surgery Surgery
ULBD (n=94) BLBD (n=58) ULBD (n=94) BLBD (n=58)
Age, years 67.68+9.93 66.09+12.32 Odom criteria
Sex Baseline
Female 62 (65.96%) 35 (60.34%) Excellent 0 (0.00%) 0 (0.00%)
Male 32 (34.04%) 23 (39.66%) Good 0 (0.00%) 0 (0.00%)
Smoking 22 (23.40%) 15 (25.86%) Fair 21 (22.34%) 10 (17.24%)
Diabetes mellitus 30 (31.91%) 20 (34.48%) Poor 73 (77.66%) 48 (82.76%)
Level Day 10
L1-12 1 (1.06%) 1 (1.72%) Excellent 0 (0.00%) 0 (0.00%)
12-13 7 (7.45%) 9 (15.52%) Good 40 (42.55%) 24 (41.38%)
L3-L4 26 (27.66%) 14 (24.14%) Fair 43 (45.74%) 30 (51.72%)
,,,,,,, Lls S0 G3Im 25 (43.10%) Poor 11 (11.70%) 4 (6.90%)
,,,,,,, 1551 R ° (1552%) P (within groups) <0.001 <0.001
Visual Analog Scale Improvement 74 (78.72%) 52 (89.66%)
Score o D L oo
”””””””””””””””””””””””””””””””””””””””””””””””””” Wound site infection 10 (10.64%) 0 (0.00%)
Baseline 7 (6-8) 7 (6-8)
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Modified MacNab
Day 10 2 (1-3) 2 (1-2) criteria
,,,,,,, P(withingroups) <0001 <0001 Excellent 10 (10.64%) 3 (5.17%)
,,,,,,, Decrease 568 5 @6 Good 54 (57.45%) 37 (63.79%)
Walkingdistance [N @ @ @000 Fair 30 (31.91%) 18 (31.03%)
B l. 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
LLweine S 000 Poor 0 (0.00%) 0 (0.00%)
0-100 m 38 (40.43% 22 (37.93%) e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (4043%) 22 (37.93%) Back pain 48 (51.06%) 24 (41.38%)
101-1000 m 56 (59.57%) 36 (62.07%) T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Leg pain 57 (60.64%) 31 (53.45%)
>1000 m 0 (0.00%) 0 (0.00%) B 0 e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Hip pain 27 (28.72%) 21 (36.21%)
Day 10 B 0000 e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Oswestry Disability
0-100 m 2 (2.13%) 0 (0.00%) Index score
101-1000 m 49 (52.13%) 30 (51.72%) Baseline 45.01+10.50 46.99+10.66
>1000 m 43 (45.74%) 28 (48.28%) Day 30 21.52+6.64 23.7246.42
P (within groups) <0.001 <0.001 P (within groups) <0.001 <0.001
Improvement 65 (69.15%) 41 (70.69%) Decrease 23.48+8.09 23.27+7.45

Descriptive statistics were presented by using meanzstandard deviation for normally distributed continuous variables, median
(25t-75t percentile) for non-normally distributed continuous variables and frequency (percentage) for categorical variables.
BLBD - bilateral laminotomy for bilateral decompression; ULBD — unilateral laminotomy for bilateral decompression.
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Figure 1. Visual analog scale scores (box-plot) with regard to
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Figure 2. Improvement in walking distance and Odom criteria on
postoperative day 10 with regard to approach.

time required for return to work [1]. The study of Liu et al study
demonstrated lower rates of atrophy in multifidus cross-section-
al areas and postoperative back pain VAS scores in the ULBD
group than did conventional laminectomy at a 2-year follow-
up [34]. Another study indicated that bilateral spinal canal de-
compression with a unilateral approach reduced surgical trau-
ma, blood loss, complication rates, and hospital stay, compared
with the bilateral approach [35]. The 5-year patient-reported
outcomes for wide laminectomy, segmental bilateral laminot-
omy, or unilateral hemi-laminectomy were presented in a co-
hort study. The results showed no significant differences in pa-
tient-reported outcome measures, reoperation rates, or time
to reoperation between the surgeries [25]. A recent review by
Moughal et al underscored ULBD’s preservation of the osteo-
ligamentous complex, suggesting shorter operating times, less
blood loss, and comparable clinical outcomes to classical lam-
inectomy. However, the review highlights challenges in draw-
ing universally acceptable conclusions due to the retrospec-
tive nature or lack of comparison groups in most studies [26].

Figure 3. Oswestry Disability Index scores (meanzstandard
deviation) with regard to approach.

Ulrich et al compared ULBD with the standard open midline
approach for bilateral decompression, concluding that both
approaches offered effective treatment results at the 3-year
follow-up. Nevertheless, ULBD presented technical challeng-
es in terms of changes in spinal stenosis symptoms and func-
tion [16]. In a prospective, randomized trial comparing ULBD
with open laminectomy for degenerative LSS, short-term fol-
low-up demonstrated that microscopic ULBD was as effective
as open decompression. ULBD provided additional benefits,
including a significantly greater reduction in pain VAS score,
postoperative recovery time, mobilization time, and recovery
time, compared with open surgery [27]. Cheb et al compared
full endoscopic laminotomy and ULBD for bilateral decompres-
sion of the L4-L5 LSS. They demonstrated that the endoscop-
ic approach was comparable to ULBD in terms of clinical and
radiological outcomes, with improved recovery for single-lev-
el LSS, and could further reduce tissue damage and acceler-
ate postoperative recovery [36]. ULBD may have the advantage
of shorter operative time compared to conventional laminec-
tomy in terms of decompression in single-level degenerative
LSS, but this advantage does not appear to translate to supe-
riority in terms of back pain, functional outcome, and quali-
ty of life [28]. Nonetheless, ULBD has been reported to have
better results in terms of postoperative back pain, but in this
study the operation time was longer [37], which may suggest
that surgeon experience and approach can play a large role in
outcomes, as demonstrated previously in studies examining
different approaches to surgical treatment [38,39].

Classical laminectomy poses risks, including damage to supra-
spinous and interspinous ligaments, leading to iatrogenic spi-
nal instability and partial removal of facet joints, resulting in
spondylolisthesis [40,41]. ULBD, with its more limited damage
to these structures, presents a lower risk of iatrogenic insta-
bility. Reported advantages of ULBD include shorter operating
time, shorter postoperative hospital stay, earlier ambulation,
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lower risk of adjacent segment degeneration, and lower risk
of muscle atrophy due to unilateral opening of paravertebral
muscles compared to bilateral opening, causing less blood loss
and reducing the time to initiate mobilization. Additionally,
the ULBD approach has been reported to provide better visu-
alization of the contralateral recess and to allow for bilateral
discectomy if necessary [17,31,35,42,43]. While our study did
not compare classical laminectomy and microscopic laminoto-
my, the collective results from our study and previous research
suggest that ULBD and BLBD can achieve satisfactory success
in patients with LSS requiring bilateral decompression, with-
out exposing patients to the potential high complication risks
of laminectomy. ULBD may be more successful than BLBD in
improving disability. However, some researchers assert that
ULBD is technically more challenging, has a longer learning
curve, presents a higher risk of dural sac lesions and liqueu-
ric fistula due to instrument manipulation through a small
portal, has a poorer view of the contralateral recess, and has
higher rates of recurrence and reoperation due to inadequate
decompression, compared with open surgery or the bilater-
al approach [15-17]. Our study also indicated that ULBD can
pose a higher risk for wound infection than BLBD. This disad-
vantage could potentially be mitigated as surgeons gain more
experience with ULBD, leading to fewer traumatic manipula-
tions and shorter operating times. Comprehensive longitudi-
nal studies are necessary to establish generally accepted con-
clusions regarding the advantages and disadvantages of ULBD
over BLBD and classical laminectomy, enabling patients with
LSS to improve their symptoms and quality of life with a less
traumatic procedure.

The study has inherent limitations typically associated with
retrospective studies. Being a single-center study with a rela-

tively small number of participants, conclusions regarding the
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efficacy of these approaches are not generalizable. It is possi-
ble that the use of different approaches to the surgeries and
different experience levels among surgeons could alter the out-
comes of the interventions. Additionally, some parameters in-
vestigated in previous studies comparing LSS procedures, such
as LSS pathological types, radiological degree of canal stenosis,
surgery times, bleeding amounts, complications, long follow-
up periods, ambulation time, and surgeon experience, were
not examined. However, the primary objective of the study
was to assess the 2 methods and provide evidence regarding
their outcomes among patients with single-level LSS who did
not benefit from conservative treatment. Therefore, the pres-
ent data are valuable to report as a single-center experience.

Conclusions

To summarize, we demonstrated that both the ULBD and BLBD
procedures demonstrated significant improvement in pain and
disability among patients with single-level LSS at short-term
follow-up. While there was no significant difference in pain re-
duction success between the 2 procedures, ULBD provided sig-
nificantly greater improvement in disability. However, the risk
of developing wound infection was greater among ULBD re-
cipients. ULBD appears to be a less invasive, more successful,
and potentially safer surgical alternative to BLBD and classical
laminectomy for patients with single-level LSS, provided extra
precautions are taken regarding wound infection.
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