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with degenerative lumbar spinal stenosis
presenting bilateral lower limb symptoms:
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Abstract

Background Posterolateral decompression and fusion with internal fixation is a commonly used surgical approach
for treating degenerative lumbar spinal stenosis (DLSS). This study aims to evaluate the impact of preserving a portion
of the unilateral facet joint during decompression on surgical outcomes and long-term recovery in patients.

Methods This study analyzed 73 patients with DLSS accompanied by bilateral lower limb neurological symptoms
who underwent single-level L4/5 posterolateral decompression and fusion surgery from January 2022 to March 2023.
Patients were categorized into two groups based on the type of surgery received: Group A comprised 31 patients
who underwent neural decompression without facet joint preservation, while Group B consisted of 42 patients who
underwent neural decompression with preservation of partial facet joints on one side. Regular follow-up evaluations
were conducted, including clinical and radiological assessments immediately postoperatively, and at 3 and 12 months
thereafter. Key patient information was documented through retrospective chart reviews.

Results Most patients in both groups experienced favorable surgical outcomes. However, four cases encountered
complications. Notably, during follow-up, Group B demonstrated superior 1-year postoperative interbody fusion
outcomes (P<0.05), along with a trend towards less interbody cage subsidence and slower postoperative
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intervertebral disc height loss. Additionally, Group B showed significantly reduced postoperative hospital stay

(P<0.05).

Conclusion Under strict adherence to surgical indications, the posterior lateral lumbar fusion surgery, which
preserves partial facet joint unilaterally during neural decompression, can offer greater benefits to patients.

Keywords Degenerative lumbar spinal stenosis, Posterolateral lumbar decompression and fusion, Facet joint, Stability

Introduction

DLSS is characterized by degenerative changes in the
central vertebral canal, neural root canal, lateral recesses,
or intervertebral foramina of the lumbar spine. These
changes result in abnormal morphology and volume
of bony and/or fibrous structures, leading to narrow-
ing of the lumbar spinal canal. This narrowing reduces
the space available for neural and vascular tissue activ-
ity, resulting in a clinical syndrome characterized by pain
in the lumbosacral region or lower extremities, with or
without accompanying radicular symptoms [1, 2]. This
disease is more common in middle-aged and elderly indi-
viduals over the age of 40, with a gradual onset. Patients
often have a history of chronic low back pain, with pain
recurring frequently. Central type spinal canal stenosis
primarily manifests as pain in the lumbosacral or gluteal
region, with rarely any radiating pain in the lower limbs.
The most typical presentation in this type of patient is
neurogenic intermittent claudication. While, symptoms
of lateral recess stenosis and neural foraminal stenosis are
generally similar, presenting as corresponding symptoms
of nerve root irritation or compression. Radicular pain is
often more severe than that seen in lumbar disc hernia-
tion, radiating from the lower back and buttocks down-
wards, often being continuous, exacerbated after activity,
with less pronounced effects from changes in posture
compared to the central type, and intermittent claudica-
tion being atypical [3, 4]. For patients with lumbar spinal
stenosis presenting with radiating pain or numbness in
both lower extremities, the majority exhibit more severe
symptoms on one side compared to the other. This study
focuses on surgical interventions and their efficacy in
such patients.

Early-stage lumbar spinal stenosis patients are typi-
cally advised conservative treatment. However, for those
who do not respond well to conservative measures, com-
mon surgical options at present include posterior lumbar
interbody fusion (PLIF), transforaminal lumbar inter-
body fusion (TLIF), and spinal endoscopic surgery [5]. In
recent years, with the continuous advancement of spinal
endoscopic technology, the scope of surgical indications
has gradually expanded. Some patients with lumbar spi-
nal stenosis are able to choose spinal endoscopic surgery
and achieve desirable outcomes [6, 7]. However, not all
patients with lumbar spinal stenosis are suitable candi-
dates for spinal endoscopic surgery, such as those with

spinal instability, multi-level lesions, severe neural com-
pression, or vertebral fractures [8]. For patients with lum-
bar spinal stenosis requiring spinal fusion surgery and
presenting with significant bilateral lower limb pain and
numbness, surgeons typically employ thorough laminec-
tomy and complete facetectomy techniques to achieve
optimal neural decompression of the intervertebral
foramina and central spinal canal. However, extensive
bony structure resection inevitably results in more loss
of spinal stability. Although robust pedicle screw fixation
systems and interbody fusion can provide effective post-
operative spinal stability [9], theoretically preserving uni-
lateral facet joint structures as much as possible is likely
to benefit patients’ postoperative recovery.

The aim of this study is to investigate the impact of
preserving partial facet joint on the less symptomatic
side while performing central canal and bilateral neural
foraminal decompression in patients with severe DLSS
accompanied by significant bilateral lower limb neuro-
logical symptoms, primarily on one side. This investiga-
tion aims to assess its effect on the surgical outcome and
long-term recovery efficacy.

Materials and methods

Patient population

Following institutional review board approval, we con-
ducted a retrospective analysis of data collected from
patients with DLSS who underwent lumbar fusion sur-
gery at the Department of Spinal Surgery, Affiliated Hos-
pital of Qingdao University, between January 2022 and
March 2023. Due to the retrospective nature of the study,
written informed consent was waived. The inclusion cri-
teria for this study were as follows: (1) age>40 years, (2)
single-segment lumbar fusion surgery performed at the
L4/5 level, (3) preoperative presence of bilateral lower
limb neurological symptoms, with one side being more
severe, (4) a minimum follow-up period of 1 year post-
operatively, and (5) preoperative magnetic resonance
imaging (MRI) showing Schizas Grade C or D (severe
spinal stenosis, with the cross-sectional area of the spi-
nal canal between 25% and 50% or less than 25%) [10].
The exclusion criteria for this study included: (1) revision
surgery, (2) lack of complete preoperative and postop-
erative imaging data (preoperative X-ray, 3D CT, MRI,
postoperative X-ray), (3) absence of clinical assessments
at preoperative or 3 months or 1 year postoperatively, (4)
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presence of scoliosis, and (5) presence of spondylolisthe-
sis. According to the aforementioned criteria, this study
enrolled a total of 73 patients, all of whom underwent
posterior approach lumbar decompression, interbody
fusion, and instrumentation. Based on the extent of neu-
ral decompression, patients were categorized into two
groups: 31 patients underwent complete removal of the
spinous process, lamina, and bilateral facet joints (Group
A, bilateral facetectomy group), while the remaining 42
patients underwent complete removal of the spinous
process, lamina, and unilateral facet joints, with simul-
taneous partial resection of the contralateral facet joints
(Group B, unilateral facetectomy group). The facetecto-
mies were performed according to the TLIF. All surgeries
employed a single interbody fusion cage and underwent
thorough interbody bone grafting.

Demographic and perioperative data collection

This study acquired patient demographic profiles, peri-
operative data, and radiological records by querying our
hospital’s internal medical records management system.
The demographic characteristics of the patients included
in this study encompassed age, gender, height, weight,
body mass index (BMI), and the degree of lumbar spinal
canal stenosis. Perioperative variables include preop-
erative symptom duration, surgical duration, estimated
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intraoperative blood loss, drainage volume within the
first three days postoperatively, time of drainage tube
removal, postoperative hospital stay duration, as well as
complications occurring both intraoperatively and within
one year postoperatively.

Surgical procedures

Before the surgery, all participants were fully informed
about the procedural steps and provided their informed
consent for the surgical interventions.

Group A: These patients all underwent complete spi-
nous process and lamina resection, as well as bilateral
resection of the inferior articular processes. The superior
edge and medial edge of the superior articular processes
were also removed. Additionally, we performed internal
fixation with a pedicle screw and rod system, and fully
grafted bone into the intervertebral space along with the
insertion of a single interbody fusion cage (Fig. 1). After
surgery, patients were permitted to walk once the drain-
age tubes were removed. They were instructed to wear
lumbar braces for three months to support the surgical
site during the initial healing phase.

Group B: We performed complete resection of the spi-
nous process for these patients, followed by the removal
of the entire lamina, inferior articular process, and the
superior edge and medial edge of the superior articular
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Fig. 1 A 72-year-old male was diagnosed with DLSS at the L4/5 level with bilateral lower limb neurological symptoms. He underwent traditional pos-
terior lateral lumbar decompression, bone grafting, and internal fixation without facet joint preservation. A, B Preoperative X-rays showed no lumbar
spondylolisthesis or scoliosis. C, D, E, F Preoperative MRl and CT showed severe DLSS at the L4/5 level, compressing the dural sac and L5 nerve root. G, H
Postoperative X-rays showed posterolateral decompression and fixation surgery at L4/5 without preserving the facet joints. A single interbody cage was
inserted, and extensive bone grafting was performed in the intervertebral space. I, J Postoperative X-ray at 1-year follow-up showed excellent outcomes
with evidence of bony fusion in the intervertebral space, and no signs of instrumentation failure or displacement
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process on the side with more severe lower limb nerve
symptoms. On the other side, we removed part of the
lamina, inferior articular process, and the medial edge of
the superior articular process, while preserving the lat-
eral part of the lamina isthmus and part of the facet joint.
Additionally, internal fixation with a pedicle screw and
rod system was performed, and the intervertebral space
was fully grafted with bone along with the insertion of a
single interbody fusion cage (Fig. 2). Following surgery,
patients were allowed to begin walking once the drainage
tubes were removed. They were advised to wear lumbar
braces for three months to support the surgical site dur-
ing the initial healing phase.

Clinical and radiological outcomes

In assessing clinical outcomes, the Oswestry disability
index (ODI) was utilized to evaluate lumbar degenerative
diseases. The ODI score was measured preoperatively,
immediately postoperatively, at 3 months postoperatively,
and at 1 year postoperatively. Additionally, patients’ lum-
bar visual analog scale (VAS) scores and lower limb VAS
scores were assessed preoperatively, immediately post-
operatively, at 3 months postoperatively, and at 1 year
postoperatively.
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The radiographic assessment includes an evaluation
of spinal canal stenosis based on preoperative MRI, as
well as assessment of intervertebral disc height, lum-
bar lordosis angle, and fusion status based on preopera-
tive, immediate postoperative, 3-month follow-up, and
1-year follow-up X-ray examinations. The average inter-
vertebral disc height is obtained by measuring the ante-
rior and posterior disc heights separately at the fusion
segment while the patient is in a standing position, and
then calculating the average [11]. The segmental lordotic
angle (SLA) of the lumbar spine was measured via lateral
lumbar X-rays, defined as the angle formed between the
lines passing through the inferior endplate of the upper
vertebra and the superior endplate of the lower verte-
bra within the target intervertebral space [12]. Postop-
erative intervertebral fusion status is evaluated on X-ray
images obtained at the 1-year follow-up, assessed by a
board-certified spine surgeon trained in specialized pro-
cedures. “Fusion” indicates the presence of a continuous
bony bridge at the surgical segment. “Doubtful fusion”
refers to suboptimal fusion quality at the surgical seg-
ment, including fusion masses obscured by instrumen-
tation. “Nonunion” signifies a definite lack of fusion at
the surgical segment [13]. Additionally, the study inves-
tigates intervertebral cage subsidence. Cage subsidence

IR

Fig.2 A 67-year-old female was diagnosed with DLSS at the L4/5 level with bilateral lower limb neurological symptoms. She underwent posterior lateral
lumbar decompression, bone grafting, and internal fixation, with preservation of partial facet joint on the side with milder neurological symptoms. A, B
Preoperative X-rays showed no lumbar spondylolisthesis or scoliosis. C, D, E, F Preoperative MRl and CT showed severe DLSS at the L4/5 level, compress-
ing the dural sac and L5 nerve root. G, H Postoperative X-rays revealed posterolateral decompression and fixation surgery at the L4/5 level, with partial
preservation of the facet joint on one side during the procedure. A single interbody fusion cage was implanted in the intervertebral space, accompanied
by extensive interbody bone grafting. I, J At 1-year postoperative follow-up, X-rays demonstrated excellent outcome with evidence of intervertebral bony
fusion, and no signs of failure or displacement of the pedicle screw instrumentation
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is defined as a descent of the intervertebral cage into the
vertebral endplates by more than 2 millimeters on lateral
X-ray images taken at 1 year postoperatively compared to
immediate postoperative X-ray images [5].

Consistency verification

Imaging parameters were independently measured by
two spine surgeons. The results from both measur-
ers were thoroughly examined to ensure inter-rater
consistency.

Statistical analysis

All data are presented as meanztstandard deviation.
Intra-class correlation coefficients (ICCs) were used to
assess the consistency between measurements by dif-
ferent raters, with consistency results categorized into
poor (0—0.39), fair (0.4—0.74), and excellent (0.75—-1)
levels. For continuous variables, intergroup comparisons
between the two patient groups were first performed
by assessing normality using the Shapiro-Wilk test and
evaluating homogeneity of variances using Levene’s test.
Upon confirmation of normal distribution and equal vari-
ances, the standard independent samples t-test was con-
ducted to compare the two groups. For data that do not
follow a normal distribution (duration of preoperative

Table 1 Demographic and surgical data among groups

Group A Group B P
value

Number of patients 31 42 -
Sex 0.722
Male 12 18
Female 19 24
Age (Years) 59.19+£11.44 58.74+11.05 0.864
Height(m) 1.64+0.08 1.66+0.09 0438
Weight(kg) 67.06+8.73 67.50+£8.36 0.830
B!\/H(kg/mz) 2494 +2.83 24.78+2.67 0.813
Severity of lumbar spinal 0.304
canal stenosis
A 0 0
B 0 0
C 26 31
D 5 Il
Duration of preoperative 23.68+24.62 24.29+42.61 0.204
symptoms
Surgical duration 139.68+26.89 13560+2576 0513
Estimated intraoperative 164.52+12055 15952+9122 0613
blood loss
Drainage volume in the first  151.02+62.03  159.14+87.60 0.532
three postoperative days
Timing of drainage tube 361+1.09 3434131 0.376
removal
Incidence of complications 3 1 0.305
Postoperative hospital stays  6.16£2.31 493+203 0.000*

*P value<0.05
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symptoms, estimated intraoperative blood loss, drain-
age volume in the first three postoperative days, timing of
drainage tube removal, and postoperative hospital stays),
the Mann-Whitney U test was used to compare differ-
ences between the two groups. Although the preopera-
tive lumbar segmental lordosis angle data from the two
groups conformed to normal distribution, they did not
meet the homogeneity of variances assumption; there-
fore, Welch’s t-test was used for comparison. For compar-
ing data obtained from different follow-up time points
within the same group of patients, repeated measures
ANOVA was used to analyze differences among multiple
variables. For pairwise comparisons of data with homo-
geneous variances, the Bonferroni test was used; for data
with non-homogeneous variances (lumbar segmental
lordosis angle), the Tamhane’s T2 test was employed. For
categorical variables, the chi-square test was employed. A
statistical significance level was set at p<0.05. All analy-
ses were performed using SPSS version 23.0 (IBM Corpo-
ration, Armonk, NY, USA).

Results

Between January 2022 and March 2023, following the
application of specified inclusion and exclusion criteria,
our study examined 73 patients (30 males, 43 females)
diagnosed with DLSS who underwent single-segment
postero-lateral lumbar decompression and fusion with
internal fixation surgery at the L4/5 level in the Spine
Surgery Department of the Affiliated Hospital of Qin-
gdao University. The average age of these patients was
60.2219.38 years, with ages ranging from 41 to 81 years.
The patients were divided into two groups based on the
surgical methods: Group A consisted of 31 patients, and
Group B consisted of 42 patients. Detailed descriptions
of the surgical procedures can be found in the Methods
section. The baseline characteristics, including age, gen-
der, height, weight, BMI, severity of lumbar spinal canal
stenosis, duration of preoperative symptoms, surgical
duration, estimated intraoperative blood loss, drainage
volume in the first three postoperative days, timing of
drainage tube removal, and incidence of complications,
were similar between the groups, with no significant
differences observed. However, in terms of postopera-
tive hospital stay, Group B was significantly shorter than
Group A, with a statistically significant difference
between the two groups (P<0.05) (Table 1).

Most patients experienced positive surgical out-
comes, although four cases did encounter complications.
Detailed clinical results presented in Table 2 demon-
strate significant reduction in postoperative back and
leg pain, as well as enhanced functional improvements
throughout the follow-up period. There were no statis-
tically significant differences between the two groups in
terms of postoperative pain relief and functional scores.
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Table 2 Comparison of clinical treatment results among groups

Group A Group B Pvalue
VAS for lumbar pain
Preoperative 7.10£1.04 6.83+£1.38 0.356
Postoperative 6.39+0.96 6.05+0.99 0.145
3-month follow-up 345+£1.028 3.33+£1.028 0.628
12-month follow-up 145+0.81 143+0.70 0.897
VAS for leg pain
Preoperative 7.13+£0.99 6.9+1.06 0.360
Postoperative 3.74+1.00 3.83+1.08 0.713
3-month follow-up 1.77+0.67 1.64+0.66 0.405
12-month follow-up 0.87+0.568 0.64+0.49 0.068
oDl
Preoperative 67.55+9.79 66.95+0.77 0.809
Postoperative 43.00£1091 43.35+8.59 0.881
3-month follow-up 20.06+£592 2252+6.19 0.092
12-month follow-up 748+331 8.14+391 0450
VAS: Visual analog scale; ODI: Oswestry disability index
Table 3 Comparison of imaging data among groups

Group A Group B P
value

Disc height(mm)
Preoperative 7.31+1.64# 7.27 £1.84# 0917
Postoperative 10.75+1.47# 10.74+138# 0977
3-month follow-up 9.78+1.26# 9.83+£1.298 0.872
12-month follow-up 8.98+ 1.00# 9.19+1.25# 0.441
Segmental Lordosis Angle(®)
Preoperative 2.93+1.94# 325+281# 0.567
Postoperative 897+1.82#  9.07+£209 0822
3-month follow-up 812+ 1.68# 841+ 1.83# 0.496
12-month follow-up 750+1.65#  795+£1.74#  0.263
Postoperative subsidence of 0415
interbody fusion devices
Subsidence 14(45.16%) 15(35.71%)
No subsidence 17(54.84%) 27(64.29%)
Interbody fusion status 0.046*
Grade 1 6 2
Grade 2 6 4
Grade 3 19 36

*P value<0.05; #Repeated measures ANOVA within groups indicated a
statistically significant difference (P<0.05)

The study did not observe any serious neurological com-
plications, infections, or implant fractures. The analysis
of the ICC indicates excellent consistency in the radio-
graphic measurements between the two observers. Spe-
cifically, the ICC values for intervertebral disc height
were 0.890 preoperatively, 0.873 postoperatively, 0.881
at 3 months postoperatively, and 0.834 at 1 year postop-
eratively. For segmental lordosis angle, the ICC values
were 0.935 preoperatively, 0.813 postoperatively, 0.791 at
3 months postoperatively, and 0.791 at 1 year postopera-
tively. Analysis of radiographic data showed no statisti-
cally significant differences between the groups in terms
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of intervertebral disc height before and after surgery,
segmental lordosis angle before and after surgery, and
postoperative subsidence of interbody fusion devices.
Notably, although not statistically significant, the rate of
postoperative subsidence of interbody fusion devices was
notably lower in Group B compared to Group A. Mean-
while, although the differences did not reach statistical
significance, the disparity in intervertebral disc height
between the two groups gradually increased over time
postoperatively, with Group B exhibiting greater disc
height compared to Group A. Additionally, there was a
statistically significant difference between the two groups
in the interbody fusion status at one-year follow-up, with
Group B demonstrating superior fusion status compared
to Group A (P<0.05) (Table 3).

Furthermore, the within-group comparisons of inter-
vertebral disc height and segmental lordosis angle at vari-
ous postoperative follow-up points for the two patient
groups revealed significant statistical differences in both
groups. Subsequent pairwise comparisons within each
group were then conducted. For Group A, the pairwise
comparisons of intervertebral disc height showed sig-
nificant statistical differences between the following
time points: preoperative vs. immediate postoperative,
preoperative vs. 3 months postoperative, preoperative
vs. 1 year postoperative, immediate postoperative vs.
3 months postoperative, and immediate postoperative
vs. 1 year postoperative. For lumbar segmental lordo-
sis angle in Group A, significant statistical differences
were found between the following time points: preop-
erative vs. immediate postoperative, preoperative vs. 3
months postoperative, preoperative vs. 1 year postopera-
tive, and immediate postoperative vs. 1 year postopera-
tive (Table 4). For Group B, the pairwise comparisons of
intervertebral disc height showed significant statistical
differences between the following time points: preop-
erative vs. immediate postoperative, preoperative vs. 3
months postoperative, preoperative vs. 1 year postopera-
tive, immediate postoperative vs. 3 months postoperative,
and immediate postoperative vs. 1 year postoperative.
For lumbar segmental lordosis angle in Group B, sig-
nificant statistical differences were found between the
following time points: preoperative vs. immediate post-
operative, preoperative vs. 3 months postoperative, and
preoperative vs. 1 year postoperative (Table 5).

Discussion

DLSS is a common spinal disorder among the elderly
population, characterized by narrowing of the lumbar
spinal and nerve root canals, resulting in compression
of neural and vascular structures within these passage-
ways. Currently, it is the most frequent indication for
spinal surgery in elderly patients [14]. If symptoms per-
sist or worsen despite conservative therapy, surgical
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Immediate 3 months 1 year Immediate 3 months 1 year
Preoperative Preoperative
postoperative postoperative postoperative postoperative postoperative postoperative
Preoperative . Preoperative .
Immediate Immediate
postoperative postoperative
3 months 3 months
postoperative postoperative
1 year 1 year
postoperative postoperative
Legend Legend

Intervertebral disc height

- . Lumbar segmental lordosis angle

p<0.05 p>0.05

Table 4 Follow-up comparison of intervertebral disc height and segmen-
tal lordosis angle in Group A patients

intervention may be considered [15]. The goal of sur-
gery is decompression of the central spinal canal and
nerve foramina to relieve pressure on the nerve roots.
The Spine Patient Outcomes Research Trial (SPORT)
study has shown that symptomatic patients with lum-
bar spinal stenosis who undergo surgery experience sig-
nificantly greater pain relief and functional improvement
over a 4-year follow-up compared to those managed non-
surgically [16]. The standard surgical procedure is open
laminectomy, which involves a single larger incision into
the spine, as employed in the SPORT study. This surgi-
cal process entails removal of bone, spurs, and ligaments
compressing the nerves, and may involve one or multiple
spinal segments. Fusion may be necessary based on vari-
ous factors, including pre-existing spinal instability prior
to surgery [16]. Some studies suggest that there may be
a risk of iatrogenic spondylolisthesis or increased spon-
dylolisthesis following decompression surgery in patients
with degenerative spinal conditions. This risk arises
from potential destabilization of spinal segments due
to the surgical approach itself, particularly during more
extensive decompression procedures where ligamentous
disruption is greater or multiple segments are involved,
increasing the likelihood of excessive motion. In fact,
postoperative instability after laminectomy or spinal

Intervertebral disc height

- - Lumbar segmental lordosis angle

p<0.05 p>0.05

Table 5 Follow-up comparison of intervertebral disc height and segmen-
tal lordosis angle in Group B patients

fusion is one of the most common reasons for subsequent
surgery following decompression procedures [17-20]. In
theory, preserving more of the posterior bony structures
of the spine should enhance spinal stability postopera-
tively and potentially improve patient outcomes, espe-
cially for those with bilateral lower limb neurological
symptoms due to DLSS. However, current research has
yet to focus extensively on this aspect.

In recent years, for patients with preoperative bilat-
eral lower limb neurological symptoms predominantly
affecting one side who undergo posterior lateral lumbar
fusion surgery, we have increasingly employed a surgi-
cal decompression approach that preserves part of the
facet joints on the less affected side. However, systematic
research and analysis comparing the advantages of this
approach to traditional laminectomy with bilateral facet
joint resection for decompression have not yet been con-
ducted. Therefore, in this study, we systematically com-
pared the surgical approach that preserves part of the
facet joints with the traditional approach that does not
preserve the facet joints. This comparison involved vari-
ous aspects such as operative time, blood loss, length of
hospital stays, postoperative symptom recovery, changes
in imaging parameters, and postoperative follow-up
outcomes. The results of the study showed significant
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differences between the two groups in terms of postop-
erative hospital stay and intervertebral fusion status at
one-year post-surgery. Patients who had part of their
facet joints preserved experienced shorter postoperative
hospital stays and better intervertebral fusion status at
one year. Additionally, although not statistically signifi-
cant, patients with partial facet joint preservation had a
lower incidence of cage subsidence at one year postoper-
atively. Furthermore, while both groups showed a gradual
decrease in intervertebral height post-surgery, the degree
of intervertebral height reduction was less in the group
with partial facet joint preservation compared to the con-
trol group. Although there were no significant differences
between the two groups in terms of postoperative relief
of low back pain and lower limb neurological symptoms,
and despite the presence of various confounding factors
affecting discharge timing, the shorter postoperative hos-
pital stay for patients with partial facet joint preservation
suggests that this surgical approach has certain advan-
tages in accelerating postoperative recovery. Notably, the
pairwise comparisons of lumbar segmental lordosis angle
at various follow-up time points within groups revealed
that Group A had a significant difference between imme-
diate postoperative and 1 year postoperative, whereas
Group B showed no significant difference between these
two time points. Therefore, the differences in imaging
measurements both between and within groups indi-
cate that preserving part of the facet joint can effectively
enhance postoperative lumbar stability. This, in turn,
promotes interbody bone graft fusion and potentially
reduces cage subsidence, and may also slow the loss of
intervertebral height post-surgery [21, 22]. In addition to
the stability of internal fixation devices and the extent of
bony structure preservation, several other factors influ-
ence the efficiency of lumbar interbody fusion. These
factors include postoperative cross-sectional area of the
lumbar erector spinae muscles, insulin levels, hormonal
factors, vitamins, corticosteroids, anemia, nonsteroi-
dal anti-inflammatory drugs, smoking, vascular factors,
osteoporosis, among others [23, 24]. Failure of interbody
fusion can lead to persistent low back pain or worsening
symptoms, functional impairment of the lumbar spine,
and an increased likelihood of reoperation [25]. There-
fore, in the absence of significant differences in other fac-
tors, preserving part of the facet joint’s bony structure as
much as possible plays a crucial role in improving long-
term outcomes for patients undergoing lumbar fusion
surgery.

Limitations

Several limitations should be noted. First, as a retrospec-
tive study, our data collection depended on extraction
from electronic medical records. These data were non-
randomized and sourced from a single center, so a larger,
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multicenter study might produce different results. Sec-
ond, the decision to discharge patients to their homes
may have been influenced by personal preferences or
hospital policies related to the severity of their post-
operative condition. Third, certain factors, such as the
extent of decompression performed, trainee involvement,
and the type of implant system used, were not accounted
for. These factors could impact operative time, estimated
blood loss, and patient-reported outcomes, but were not
controlled for in our regression analyses. Future research
with larger sample sizes and longer follow-up periods is
necessary to validate these results and potentially adjust
treatment protocols based on long-term outcomes.

Conclusions

This study compared two different surgical approaches
for treating DLSS with bilateral lower limb neurological
symptoms, predominantly affecting one side: the tradi-
tional posterior lateral lumbar fusion without bilateral
facet joint preservation and the posterior lateral lum-
bar fusion preserving part of the facet joint on the less
symptomatic side. The results showed that preserving
the unilateral partial facet joint not only ensures effec-
tive decompression but also has significant clinical ben-
efits, including shorter postoperative hospital stays
and improved interbody fusion efficiency. Therefore,
under the strict adherence to surgical indications, this
approach, which preserves a portion of the facet joint,
can provide greater benefits to patients.
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