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ABSTRACT

Introduction Lumbar spinal stenosis (LSS) is a

common lumbar degenerative disease in the elderly,
usually requiring surgery if conservative treatment fails.
Microscopic decompressive laminectomy (MDL) and
percutaneous endoscopic decompressive laminectomy
(PEDL) have been widely used to treat LSS. This study
aims to provide a protocol for the evaluation and
comparison of the efficacy, safety and applicability
between MDL and PEDL.

Methods and analysis We will search for randomised
controlled trials (RCTs) comparing MDL and PEDL for
treating LSS from inception to December 2019 in the
following databases: PubMed, The Cochrane Library, Web
of Science, Embase and China Biology Medicine. The
quality of included studies will be assessed using the risk
of bias tool recommended by the Cochrane Handbook
5.2.0. Subsequently, a meta-analysis will be performed
using RevMan 5.3 software.

Ethics and dissemination Given the nature of this study,
no ethical approval will be required. The protocol will be
disseminated via a peer-reviewed journal.

PROSPERO registration number CRD42020164765.

INTRODUCTION

Lumbar spinal stenosis (LSS) occurs predom-
inantly in the elderly, with an incidence rate
of 10.3%-11.2% in individuals aged over 70
years. Itis divided into central spinal stenosis,
lateral crypt stenosis and neural root canal
stenosis. LSS is mainly caused by congenital
spinal dysplasia or acquired factors, such as
bone hyperplasia, disc herniation, ligament
hypertrophy, spinal trauma, lumbar spon-
dylolisthesis and iatrogenic LSS. A typical
symptom of LSS is neurogenic intermittent
claudication; in severe cases, patients may also
show symptoms of cauda equina syndrome,
which requires emergency surgery.'™

Strengths and limitations of this study

» This study will first systematically evaluate the effi-
cacy, safety and applicability of microscopic decom-
pressive laminectomy and percutaneous endoscopic
decompressive laminectomy.

» The research results will provide a reference for cli-
nicians to choose an appropriate minimally invasive
surgery for lumbar spinal stenosis.

» This study provides improved clinical applicability
and comparability of derived results through sub-
group analysis.

» The results of this study may change and need to
be updated when new high-quality randomised con-
trolled trials are reported.

» We only include English and Chinese literatures,
which may lead to a selection bias.

The gold standard procedure for LSS is
open decompressive laminectomy, but in
recent years, minimally invasive decom-
pressive laminectomy (MIDL) procedures
such as microscopic decompressive laminec-
tomy (MDL) and percutaneous endoscopic
decompressive laminectomy (PEDL) using
smaller incisions have become more popular
due to reportedly satisfactory results.”™ A
number of randomised controlled trials
(RCTs) comparing MDL and PEDL for LSS
have been published,6 810 put high-quality
systematic reviews (SRs) are lacking. There-
fore, this study uses a meta-analysis method
to systematically evaluate and compare the
efficacy, safety and applicability between
MDL and PEDL provide a basis for spinal
surgeons to choose an appropriate surgical
procedure.
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METHODS

Inclusion criteria

Type of study

Only RCTs comparing MDL with PEDL for treating LSS
will be included in this SR. Patients should be randomly
assigned into MDL and PEDL groups. The language of
the literature will be limited in English or Chinese.

Participants

This study includes patients diagnosed with LSS according
to the criteria defined by the North American Spine
Society.! Patients with lumbar surgery history, epidural
injection history, specific or non-specific infection and
tumour will be excluded.

Interventions

The MDL procedure is briefly described as follows:
after confirming the target level, a small skin incision
(3-4cm) is made approximately 1.5cm lateral to the
spinous process, placing the tubular retractor on a series
of tubular dilators through the intermuscular space for
retraction. Following this, laminectomy, flavectomy and
partial facet resection are performed to achieve spinal
canal decompression with the aid of a microscope.
Further, contralateral decompression can be performed
by tilting the operating table and microscope.’''™"?

The PEDL procedure is briefly described as follows:
a working sheath and working-channel endoscope are
inserted through a lcm incision, 0.5-1cm lateral to
the spinous process. Instruments for laminectomy are
inserted through the working channel. An endoscopic
laminectomy is identical to a microscopic laminectomy
but under continuous saline irrigation. The surgical field
is visualised using a monitor system.”®?

Cointervention, conventional open techniques
using loupe magnification and lumbar decompression
combined with lumbar interbody fusion will be excluded.

Outcomes

The primary outcomes will include lower back and leg
pain intensity measurement via a Visual Analogue Scale
(VAS) or a Numerical Rating Scale (NRS) within 2 weeks
after surgery. Oswestry Disability Index (ODI) and Euro-
pean Quality of Life-5 Dimensions (EQ-5D) score will be
collected within 1year after surgery. Secondary outcomes
will include operation time, intraoperative blood loss,
postoperative drainage and serum creatine phosphoki-
nase level at 2 days after surgery, and adverse events (eg,
dural tear, nerve root injury, incomplete decompression,
reoperation and epidural hematoma).

Data sources

We will search PubMed, The Cochrane Library, Web of
Science, Embase and China Biology Medicine databases
from inception to December 2019.

Search strategy
We will use the following English search terms to build
our search strategy: (((spin* OR lumb* OR “nerve

root canal” OR “lateral recess” OR “lateral crypt”) AND
stenos*) OR “intermittent claudication” OR LSS OR
DLSS OR LSCS OR LCS) AND (decompressi* OR mini-
mally OR micro* OR laminectom* OR MISS OR full-
endoscop* OR endoscop*) AND (random* OR blind*
OR “controlled clinical trial*”). Besides, we will search
for Medical Subject Headings (MeSH) terms as follows:
(“Spinal Canal”’[Mesh] OR “Lumbar Vertebrae”[Mesh]
OR “Spinal Diseases”[Mesh] OR “Constriction, Patho-
logic”’[Mesh] OR “Spinal Stenosis”[Mesh] OR “Lumbar
Stenosis, Familial”[Supplementary Concept] OR “Spinal
Osteophytosis”[Mesh] OR “Spondylosis”[Mesh])
AND (“Decompression”’[Mesh] OR “Decompression,
Surgical’[Mesh] OR “Minimally Invasive Surgical
Procedures”’[Mesh] OR “Microsurgery’[Mesh] OR
“Endoscopes”[Mesh] OR “laminectomy”’[Mesh]) AND
(“Randomized Controlled Trials as Topic”’[Mesh] OR
“Randomized Controlled Trial’[Publication Type]
OR “Controlled Clinical Trial”[Publication Type] OR
“Controlled Clinical Trials as Topic”(Mesh) OR “blind-
ness”(Mesh)) (see online supplemental file).

Study selection and data extraction

After selecting studies according to the above-mentioned
inclusion criteria, two independent reviewers will read
the full texts and extract the data. Disagreements between
reviewers will be resolved by consultation with a third
researcher. If the data included in the study are incom-
plete or the data are reported in the form of a graph,
we will contact the author via email to obtain the orig-
inal data. If the author cannot be contacted or refuses to
provide the data, we will remove the study from the meta-
analysis and give a statistical description in the Results
section.

Quality assessment of included studies

The quality of the RCTs will be assessed using the risk of
bias (RoB) tool recommended by the Cochrane Hand-
book V.5.2.0 (Cochrane Collaboration, London, UK).
This assessment is performed considering six aspects:
(1) random sequence generation; (2) allocation conceal-
ment; (3) blinding of participants and outcome assessors;
(4) incomplete outcome data; (5) selective reporting and
(6) other bias. The RoB in each domain is classified as
low risk, high risk or unclear. If the RoBs of the studies
included in the meta-analysis differ, we will conduct a
hierarchical analysis based on the RoB to show readers
the different results under different RoBs.

Subgroup analysis

To reduce the effect of clinical heterogeneity between
studies on the conclusions of the meta-analysis and to
observe whether the clinical efficacy and incidence
of complications in the two procedures are different
in different areas of stenosis (central or lateral recess
stenosis, foraminal stenosis), scopes of decompression
(unilateral or bilateral decompression) and levels of

2

Wang R, et al. BMJ Open 2020;10:¢037096. doi:10.1136/bmjopen-2020-037096


https://dx.doi.org/10.1136/bmjopen-2020-037096

decompression (single-level or multilevel decompres-
sion), a subgroup analysis will be conducted.

Data synthesis and analysis

We will use RevMan 5.3 software (Cochrane Collabo-
ration) to perform the meta-analysis. If more than two
studies include primary outcomes, a meta-analysis will be
conducted. Weighted mean difference or standard mean
difference with 95% CI will be calculated for continuous
data. The Higgins I” test will be used to assess heteroge-
neity, with a significance level set at 25%. A fixed-effect
model will be used in the case of low heterogeneity
(I’<25%); otherwise, a random effects model (I>>25%)
will be used."* Meta-regression (if more than 10 studies
are included) or sensitivity analysis will be applied to
explore the source of heterogeneity. If the I” value of the
combined results is greater than 75%, we will abandon the
meta-analysis and only give a general statistical descrip-
tion of the research results."*

The minimal clinically important difference (MCID) is
defined as ‘the smallest difference in a score that is consid-
ered to be worthwhile or important’.”” Thus, if the meta-
analysis results reach or exceed this score, the results will
be considered as meaningful and worthwhile. The MCID
scores of the primary outcomes are regarded as follows:
VAS, 3.0 NRS, 2.0'7; ODI, 12.0" and EQ-5D, 0.24.'°

Finally, a funnel plot will be constructed following
Egger’s test to evaluate publication bias.

Quality of evidence

The grading of recommendations, assessment, devel-
opment and evaluation (GRADE) will be used to assess
the quality of evidence for all outcomes, including the
following: RoB, inaccuracy, inconsistency, indirectness
and publication bias. The results of assessment will be
graded under four levels: very low, low, moderate and
high levels.'®

Patient and public involvement
Patients and the public were not involved in the design or
planning of this SR protocol.

DISCUSSION

Evidence-based medicine has shown that compared with
conventional open decompression laminectomy, MIDL is
more accurate, with less intraoperative bleeding, less post-
operative pain, faster body function recovery and shorter
hospitalisation duration.!” % However, because of some
limitations of MIDL (eg, difficulty in instrument manipu-
lation, poor visualisation and long learning cycle), which
results in inadequate decompression, nerve damage and
prolonged operation time, the success rate of MIDL is
still controversial.® 2% 2! Although MIDL has many issues
to be resolved, with continuous improvement of equip-
ment and the gradual maturation of surgical technology,
the advantages of MIDL over the conventional open

decompressive laminectomy are increasing, and it is
expected to become the new technical standard.? ***

We will perform this study in strict accordance with
the Cochrane Handbook for Systematic Reviews of Inter-
ventions, and report in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines. We want to conduct this SR to comprehen-
sively evaluate MDL and PEDL and compare them, and
provide some suggestions for its reasonable and effective
clinical application.

TRIAL STATUS

Preliminary searches: started.

Piloting of the study selection process: not started.
Formal screening: not started.

Data extraction: not started.

RoB assessment: not started.

Data analysis: not started.

VVYVYY

ETHICS AND DISSEMINATION

Because this is an academic review of the published liter-
ature, no ethical approval will be required. This protocol
will be submitted to a recognised journal for publica-
tion and to presentations at national and international
conferences.
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