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Abstract
Background:Most degenerative lumbar spinal stenosis (DLSS) patients primitively received the conservative treatment to control
symptoms. In order to develop an optimal surgical treatment strategy, it is very significant to understand how the degenerative lumbar
spondylolisthesis (DS) affects the effect of decompression in the DLSS. Thus, the aim of this current study was to explore whether the
concomitant DS would affect the effect of decompression alone in the patients with DLSS.

Methods: The current study was carried out at our hospital and it was approved through our institutional review committee of
General Hospital of Ningxia Medical University. During the period from January 2015 to December 2017, in our study, we identified
consecutive patients who received the minimally invasive laminectomy to treat the DLSS. The inclusion criterion included radicular leg
pain or neurogenic claudication with the neurological symptoms associated with DLSS syndrome, magnetic resonance imaging of
the lumbar spine reveals at least 1 level of serious stenosis, the conservative treatment failed for at least 3 months, and patients
agreed to provide the postoperative details. The major outcomes of this present research was Oswestry Disability Index. Secondary
outcomes of this current study involved visual analog score, short form-36, surgical revision rate as well as complications.

Results: We assumed that previous DS possessed a negative effect on the postoperative results of the DLSS patients.

Trial registration: researchregistry5943.

Abbreviations: DLSS = degenerative lumbar spinal stenosis, DS = degenerative lumbar spondylolisthesis, SF-36 = short form-
36.
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1. Introduction

Degenerative lumbar spinal stenosis (DLSS) is a disease that
narrows the intervertebral foramen, lateral recess, or central
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spinal canal causes the compression of vascular structures and
nerve, leading to disability (especially the decline of walking
ability), leg and back pain and a significant reduction in health-
related life quality.[1–4] Degenerative lumbar spondylolisthesis
(DS) is a condition in which a vertebral moves forward relative to
the vertebral body below it.[5–7] It affects lower lumbar spine
most commonly, which can be seen on the radiographs of some
DLSS patients. Some spine surgeons consider this sign of
instability to be a mandatory indication of the fusion surgery.[8]

Most DLSS patients primitively received the conservative
treatment to control symptoms. Nevertheless, surgical treatment
is recommended in the case of serious neurological deficits or failure
or progression of conservative treatment.[9–11] The minimally
invasive laminectomy with similar retractor or tubular is a recently
utilized alternative to the DLSS decompression. The key to this
technique is to preserve the posterior elements of spine, for instance,
intervertebral joints, intraspinal ligaments, supraspinatus ligaments,
and paraspinalmuscles, andmay facilitate the preservation of stable
spinal ligaments and the bone structures.[12–16] Because the
preservation of the posterior component can minimize the damage
to instability or scoliosis after the decompression, indications are
extended to the lumbar diseases, involving DS or DLSS. Neverthe-
less, there is no consensus on these indications.[17–20]

In order to develop an optimal surgical treatment strategy, it is
very significant to understand how the DS affects the effect of
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Table 1

Postoperative outcomes.

Outcomes Group A Group B P value

ODI
Short form-36
Visual analog score
Revision rate
Complications
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decompression in the DLSS. If there is no difference between DS
patients and non-DS patients after the simple decompression
surgery, it is doubtful whether some patients will need to undergo
fusion. Thus, the aim of this current study was to explore whether
the concomitant DS would affect the effect of decompression
alone in the patients with DLSS. We assumed that previous DS
possessed a negative effect on the postoperative results of the
DLSS patients.
ODI=Oswestry Disability Index.

2. Materials and methods

2.1. Trial design

The current study was carried out at our hospital and it was
approved through our institutional review committee of General
Hospital of Ningxia Medical University (DX2020-07-31).
During the period from January, 2015 to December, 2017, in
our study, we identified consecutive patients who received the
minimally invasive laminectomy to treat the DLSS. The data for
this retrospective case series were obtained from the hospital
database collected prospectively. All of trial surgeons were senior
consultants with extensive experience in the implementation of
both trial interventions. This study scheme has been registered
with research registry (researchregistry5943).
2.2. Patient population

The inclusion criterion included radicular leg pain or neurogenic
claudication with the neurological symptoms associated with
DLSS syndrome, magnetic resonance imaging of the lumbar spine
reveals at least 1 level of serious stenosis, the conservative
treatment failed for at least 3 months, and patients agreed to
provide the postoperative details. Patients were excluded for
these reasons: with the history of lumbar spinal surgery for the
instability or lumbar stenosis, the degenerative lumbar scoliosis
(the angle of Cobb greater than 20 degrees), stenosis due to the
disc herniation, neurological disease, cancer, and ankylosing
spondylitis, or the history of the vertebral compression fractures
of the affected segments.

2.3. Operative techniques

After the patient was placed in prone position, conducting the
midline skin incision, and then unilateral access to the relevant
interlaminar space. Laminectomy was carried out at the insertion
site of ligamentum flavum, and the articular process resectionwas
conducted with the trumpeted means until the medial side of
pedicle, and the microscope was slightly tilted laterally. The basal
part of the spinous process of the caudal half of the cranial lamina
and a small cranial portion of the caudal lamina were removed
through utilizing a high-speed drill. After removing yellow
ligament, the decompression of contralateral nerve root was
conducted; and the effectiveness of decompression was confirmed
by observing the process on the medial side of the pedicle.
conducted; and the effectiveness of decompression was demon-
strated through observing the process on the medial side of
pedicle.

2.4. Data collection

Part of the baseline data was interviewed, managed and then
recorded via the research coordinator. The other questionnaires
were self-filled questionnaires and filled via patients themselves.
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All the data were harvested during baseline and after 1, 2, and 3
years. The research coordinator checked the integrity of all the
questionnaires. In the case of data loss, he would call the patient
and attempt to retrieve the lost data. The data was independently
input, repeated in 2 databases and cross checked. Any
discrepancies in the primary document were reviewed.
2.5. Outcome measures

The major outcomes of this present research was Oswestry
Disability Index. Oswestry Disability Index includes 10 items
about the severity of leg or back diseases that influence the
ability to manage daily living. These 10 components include the
daily functions and pain (containing personal hygiene, pain
intensity, sitting, walking, lifting, sleeping, standing, and
traveling, sexual activity, as well as social activity). Each item
will be scored on a 6-point scale (0–5); the higher the score,
the higher the degree of disability associated with the lower
back pain.
Secondary outcomes of this current study involved visual

analog score, short form-36 (SF-36), surgical revision rate as well
as complications. The SF-36 determines 8 indicators: physical
pain, role physiology, physical function, social function, vitality,
and general health, mental health, and role emotional. We chose
the SF-36 average bodily pain score and average physical score to
perform the analysis (Table 1).
2.6. Statistical analysis

The paired t-test, Mann–Whitney U test, and Chi-squared test,
the Spearman rank correlation coefficient, as well as the Pearson
product-moment correlation coefficient were utilized for the
statistical analyses. The comparison of demographic character-
istics between the two groups was carried out through utilizing
the descriptive statistics method. All the analyses were imple-
mented with the software of StatView-J 5.0 (SAS Institute, Inc.).
The value of P< .05 was considered as significant.
3. Discussion

DLSS is a familiar degenerative spondylotic disease in the elderly.
The symptoms of DLSS involve leg and back pain along with
claudication. In DLSS cases, the leg and back pain associated with
intermittent claudication are caused by ischemia and compres-
sion of nerve root or cauda equina. DS is a condition in which a
vertebral moves forward relative to the vertebral body below it,
which can be seen on the radiographs of some DLSS patients.
Whether the DS is present or not, there is insufficient evidence
that more complex decompression combined with the fusion is
more advantageous than the decompression alone. In addition,
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the long-term clinical advantages of the microendoscopic
laminotomy for parents with LSS combined with DS are unclear.
Thus, the aim of this current study was to explore whether the
concomitant DS would affect the effect of individual decompres-
sion in the patients with DLSS. We assumed that previous DS
possessed a negative effect on the postoperative results of the
DLSS patients. Our research required the retrospective data
collection and the analysis, which may lead to patient selection
confusion and bias.
Author contributions

Conceptualization: Yueliang Chang, Zili Wang.
Data curation: Yueliang Chang, Fubiao Zhou, Le Fei
Formal analysis: Yueliang Chang, Fubiao Zhou, Le Fei.
Funding acquisition: Zili Wang.
Investigation: Yueliang Chang, Fubiao Zhou, Le Fei.
Methodology: Zili Wang.
Project administration: Zili Wang.
Resources: Zili Wang.
Software: Le Fei
Supervision: Zili Wang.
Validation: Fubiao Zhou
Validation: Le Fei.
Visualization: Le Fei, Fubiao Zhou.
Writing – original draft: Yueliang Chang.
Writing – review & editing: Zili Wang.
References

[1] Li X, Liu T, Fan J, et al. Outcome of lumbar lateral recess stenosis with
percutaneous endoscopic transforaminal decompression in patients 65
years of age or older and in younger patients. Medicine (Baltimore)
2020;99:e21049.

[2] Lee SH, Son DW, Lee JS, et al. Relationship between endplate defects,
modic change, facet joint degeneration, and disc degeneration of cervical
spine. Neurospine 2020;17:443–52.

[3] Fu C, Chen T, Yang Y, et al. Clinical efficacy and radiographic K-rod
stabilization for the treatment of multilevel degenerative lumbar spinal
stenosis. BMC Musculoskelet Disord 2020;21:437.

[4] Burgstaller JM, Steurer J, Gravestock I, et al. Long-term results after
surgical or nonsurgical treatment in patients with degenerative lumbar
spinal stenosis: a prospective multicenter study. Spine (Phila Pa 1976)
2020;45:1030–8.

[5] Zhong W, Liang X, Luo X, et al. Complications rate of and risk factors
for the unplanned reoperation of degenerative lumbar spondylolisthesis
in elderly patients: a retrospective single-centre cohort study of 33
patients. BMC Geriatr 2020;20:301.

[6] Cheng XK, Chen B. Percutaneous transforaminal endoscopic decom-
pression for geriatric patients with central spinal stenosis and
3

degenerative lumbar spondylolisthesis: a novel surgical technique and
clinical outcomes. Clin Interv Aging 2020;15:1213–9.

[7] Li J, Zhang D, Shen Y, et al. Lumbar degenerative disease after oblique
lateral interbody fusion: sagittal spinopelvic alignment and its impact on
low back pain. J Orthop Surg Res 2020;15:326.

[8] Goh GS, Tay YWA, Yue WM, et al. what are the patient-reported
outcomes, complications, and radiographic results of lumbar fusion for
degenerative spondylolisthesis in patients younger than 50 years? Clin
Orthop Relat Res 2020;478:1880–8.

[9] Alimi M, Hofstetter CP, Pyo SY, et al. Minimally invasive laminectomy
for lumbar spinal stenosis in patients with and without preoperative
spondylolisthesis: clinical outcome and reoperation rates. J Neurosurg
Spine 2015;22:339–52.

[10] Chang HS, Fujisawa N, Tsuchiya T, et al. Degenerative spondylolisthesis
does not affect the outcome of unilateral laminotomy with bilateral
decompression in patients with lumbar stenosis. Spine (Phila Pa 1976)
2014;39:400–8.

[11] Dohzono S, Matsumura A, Terai H, et al. Radiographic evaluation of
postoperative bone regrowth after microscopic bilateral decompression
via a unilateral approach for degenerative lumbar spondylolisthesis. J
Neurosurg Spine 2013;18:472–8.

[12] Kato M, Namikawa T, Matsumura A, et al. radiographic risk factors of
reoperation following minimally invasive decompression for lumbar
canal stenosis associated with degenerative scoliosis and spondylolis-
thesis. Global Spine J 2017;7:498–505.

[13] Kelleher MO, Timlin M, Persaud O, et al. Success and failure of
minimally invasive decompression for focal lumbar spinal stenosis in
patients with and without deformity. Spine (Phila Pa 1976) 2010;35:
E981–7.

[14] Minamide A, Yoshida M, Yamada H, et al. Clinical outcomes after
microendoscopic laminotomy for lumbar spinal stenosis: a 5-year follow-
up study. Eur Spine J 2015;24:396–403.

[15] Nomura H, Yanagisawa Y, Arima J, et al. Clinical outcome of
microscopic lumbar spinous process-splitting laminectomy: clinical
article. J Neurosurg Spine 2014;21:187–94.

[16] Jang JW, Park JH, Hyun SJ, et al. Clinical outcomes and radiologic
changes after microsurgical bilateral decompression by a unilateral
approach in patients with lumbar spinal stenosis and grade I degenerative
spondylolisthesis with a minimum 3-year follow-up. Clin Spine Surg
2016;29:268–71.

[17] Tanaka N, Nakanishi K, Kamei N, et al. Clinical results of microsurgical
bilateral decompression via unilateral approach for lumbar canal
stenosis with multiple-level involvement. Eur J Orthop Surg Traumatol
2015;25:S191–8.

[18] Laratta J, Carreon LY, Buchholz AL, et al. Effects of preoperative obesity
and psychiatric comorbidities on minimum clinically important differ-
ences for lumbar fusion in grade 1 degenerative spondylolisthesis:
analysis from the prospective quality outcomes database registry. J
Neurosurg Spine 2020;1–8.

[19] Ulrich NH, Gravestock I, Held U, et al. Does preoperative degenerative
spondylolisthesis influence outcome in degenerative lumbar spinal
stenosis? Three-year results of a swiss prospective multicenter cohort
study. World Neurosurg 2018;114:e1275–83.

[20] Bhalla A, Schoenfeld AJ, George J, et al. The influence of subgroup
diagnosis on radiographic and clinical outcomes after lumbar fusion for
degenerative disc disorders revisited: a systematic review of the literature.
Spine J 2017;17:143–9.

http://www.md-journal.com

	The effect of preoperative degenerative spondylolisthesis on postoperative outcomes of degenerative lumbar spinal stenosis
	1 Introduction
	2 Materials and methods
	2.1 Trial design
	2.2 Patient population
	2.3 Operative techniques
	2.4 Data collection
	2.5 Outcome measures
	2.6 Statistical analysis

	3 Discussion
	Author contributions
	References


