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Abstract
Background: Microendoscopic discectomy (MED) and percutaneous transforaminal endoscopic discectomy (PTED), as two
alternative surgical techniques in minimally invasive spine surgery (MISS), are widely conducted in the treatment of upper lumbar disc
herniation (ULDH). This study will systematically assess and compare the clinical outcomes of MED and PTED in treating ULDH
combining with the meta-analysis.

Methods: All the randomized controlled trials (RCTs) will be searched at the databases including PubMed, EMBASE, Cochrane
Library and Web of Science, China National Knowledge Infrastructure (CNKI), Chinese Biomedical Literature Database (CBM),
Chinese Scientific Journal Database (VIP), and WANFANG Database from inception to December 2025. The primary outcome will
involve Japanese Orthopedic Association (JOA), Oswestry disability index (ODI), and visual analog scale (VAS) scores. The secondary
outcomes will be the short-form 36-item (SF-36) health survey questionnaire and themodifiedMacNab criterion. Wewill perform data
synthesis, subgroup analysis, sensitivity analysis, meta-regression analysis, and the assessment of reporting bias using RevMan 5.3
software.

Results: This systematic review will comprehensively evaluate the clinical outcomes of comparison of MED and PTED in the
treatment of ULDH and provide a reliable and high-quality evidence.

Conclusion: The conclusion of this study will elucidate the clinical outcomes of MED compared with PTED and clarify whether
PTED generates better clinical effects than MED in treating ULDH.

PROSPERO registration number: CRD 42021244204

Abbreviations: CI= confidence interval, MED=microendoscopic discectomy, PTED= percutaneous transforaminal endoscopic
discectomy, RCTs = random control trials, SMD = standardized mean difference, ULDH = upper lumbar disc herniation, WMD =
weighted mean difference.

Keywords: meta-analysis, microendoscopic discectomy, percutaneous transforaminal endoscopic discectomy, protocol,
systematic review, upper lumbar disc herniation
1. Introduction
Upper lumbar disc herniation (ULDH), with an approximately
5% rare incidence rate, occurs at the upper lumbar spine
including L1-L2, L2-L3, and L3-L4 levels.[1] With an ongoing
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controversy about the definition of what is the specific extent of
upper lumbar in lumbar disc herniation, some researchers define
the extent of damaged lumbar disc segments as L1–L2 and L2–L3
levels,[2] while others expand it to T12–L1, L1-L2, L2-L3, and
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L3–4 levels.[3,4] ULDH has unique anatomical structure
characteristics including a narrow spinal canal, a location
adjacent to the lumbosacral enlargement area of the spinal cord,
less distance between the dura and short nerve roots compared
with lower lumbar disc herniation (LLDH).[5] In addition,
because of the anatomical uniqueness of upper lumbar disc and
its surrounding tissue structure, the postoperative efficacy of
ULDH was less satisfactory than LLDH.[1] Although there
are higher surgical risks and bigger clinical challenges in the
treatment of ULDH, it is essential that conducting surgical
decompression for ULDH compared with LLDH.[6]

Along with the rapid development of surgical techniques, the
wide application of minimally invasive spine surgery (MISS)
system has been proved to be clinically safe and feasible.
Recently, most experienced spine surgeons prefer to perform
MISS in order to obtain less trauma, but more satisfactory clinical
outcomes in treating lumbar disc herniation.[7] Microendoscopic
discectomy (MED) was first reported by Foley et al,[8] the surgical
field was viewed using a microendoscope, and the paraspinous
muscles were splitted through dilators, which result in less
damage to the tissues. MED, confirmed its safety and efficacy by
plenty of studies, was well-known as a frequently-used MISS
technique over the past few decades.[9,10] Percutaneous endo-
scopic transforaminal discectomy (PETD) with more minimally
invasive and posterior column lumbar structures preserved, was
introduced by Yeung et al.[11] Reportedly, PTED without
laminectomy and dural traction was an another viable and
proper choice for ULDH.[6,12]

Since the similar surgical indications of MED and PTED,
surgeons face a dilemma in the selection between these twoMISS
techniques. Numerous relevant studies were conducted to clarify
the issue, but their clinical utility were limited by a variety of
factors including small sample sizes, variable methodologies,
improper confidence intervals, and even conflicting results.[13–15].
To our knowledge, there is a lack of systematic reviews and meta-
analyses to resolve this debate. Thus, this study is aimed to
systematically elucidate the clinical outcomes of MED compared
with PTED for ULDH by summarizing the results of published
high-quality clinical trials involved both Chinese and English
databases, and clarify whether PTED generates better clinical
effects than MED in treating ULDH, and provide theoretical
guidance and basis in the clinic.
2. Methods

2.1. Registration

The study will be conducted according to the preferred reporting
items for systematic review and meta-analysis protocols
(PRISMA-P) statement.[16] This study protocol has been
registered in the international prospective register of systematic
reviews (PROSPERO) with a trial registration number CRD
42021244204.
2.2. Eligibility criteria
2.2.1. Type of study. With the aim of comprehensively
elucidating the beneficial effects of different surgical treatments,
we will include the randomized controlled trials (RCTs) that
investigated the comparison of MED and PTED in the treatment
of ULDH. All RCTs will be restricted for the published status and
the language of Chinese and English.
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2.2.2. Participants. All patients were diagnosed with ULDH by
computed tomography (CT) or magnetic resonance imaging
(MRI), age 18 to 70years, regardless of gender, race, region,
education, and the course of disease. The patients who suffer
from specific diseases including tumor or tuberculosis discitis,
ankylosing spondylitis, severe central spinal stenosis, cauda
equina syndrome, fracture of lumbar vertebra, and severe
osteoporosis will be excluded.

2.2.3. Interventions. The surgical therapy of the control group
will be defined as MED, while the experimental group will be set
as PTED in eligible studies.

2.2.4. Outcomes. The primary outcome will involve Japanese
Orthopedic Association (JOA), Oswestry disability index (ODI),
and visual analog scale (VAS) scores in this study.[17,18] The
secondary outcomes will be short-form 36-item (SF-36) health
survey questionnaire and the modified MacNab criterion.[12,17]

2.3. Ineligibility criteria

We will exclude non-RCTs such as case reports, observational
researches, conference articles, and reviews.

2.4. Search strategy

The studies will be searched from inception to December 2025 in
both English andChinese databases including PubMed, EMBASE,
Cochrane Library andWebof Science,ChinaNational Knowledge
Infrastructure (CNKI), Chinese Biomedical Literature Database
(CBM), Chinese Scientific Journal Database (VIP), and WAN-
FANG Database. The search topics will consist of P+I+C+O+S in
order to improve the rate of literature retrieval.Thekey terms in the
literature retrieval are shown inTable 1.Meanwhile, thefields such
asMeSH terms, keywords, abstract and title will be used to search
relevant studies in the various databases.

2.5. Study selection and data extraction
2.5.1. Study selection. Two reviewers will take charge of the
initial screening process independently, then remove repeated
data and evident unqualified literatures. The third reviewer will
assess the full text of divergent literatures comprehensively and
organize discussion group to deal with disagreement. The
excluded reasons for ineligible literatures will be recorded in
the second filter stage. The selection process of eligible studies is
illustrated by a PRISMA flow diagram in Fig. 1.

2.5.2. Data extraction. All the data including title, first author,
publication date, country or region, study design, sample size,
age, gender, disease course, intervention, outcomes, follow-up,
complications, and recurrences will be independently extracted
from eligible literatures by two researchers. The third researcher,
as an arbitrator, will review those data once again and then work
with the expert group to resolve differences.

2.5.3. Processing missing data. If the data of the study is
incomplete, we will contact the lead author of the study via email
or phone to obtain the missing data. If the data is unavailable, the
study will be excluded and the impact of missing data will be
indicated in the discussion.

2.6. Risk of bias assessment

Our reviewers will evaluate the risk of bias among the
includedstudies using the Cochrane Collaboration recommen-



Table 1

Search items.

PICOS Key search terms

Participants Upper Lumbar Disc Herniation; Upper Lumbar Disk Herniation; Herniated Disc; Disc, Herniated; Disc Displacement, Intervertebral; Intervertebral Disc
Displacements; Prolapsed Disc; Disc, Prolapsed; Slipped Disc; Disc, Slipped.

Interventions Percutaneous Transforaminal Endoscopic Discectomy; Percutaneous Endoscopic Discectomy; Transforaminal Endoscopic Discectomy; Percutaneous
Discectomy; Percutaneous Nucleotomy.

Comparisons Microendoscopic Discectomy; Endoscopic Discectomy; Surgery, Minimally Invasive; Surgical Procedure, Minimal; Surgical Procedure, Minimal Access; Surgical
Procedure, Minimally Invasive; Procedure, Minimally Invasive Surgical; Procedure, Minimal Surgical; Procedure, Minimal Access Surgical; Minimal Surgical
Procedure; Minimal Access Surgical Procedures; Minimally Invasive Surgery; Minimally Invasive Surgical Procedure.

Outcomes JOA Scores; ODI Scores; VAS Scores; 36-SF; MacNab criterion.
Study design Randomized Controlled Trial; Controlled Clinical Trial; Randomized; Random Sampling.

Xu et al. Medicine (2021) 100:46 www.md-journal.com
dations.[19] Seven detailed items of assessment are as followed:
stochastic sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessments, fragmentary outcome data, selective reporting and
Figure 1. PRISMA flow diagram of studies id
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other sources of bias. The bias of above-mentioned items can be
divided into low, unclear, and high risk. If the disagreements
emerge, we will discuss with a third reviewer to resolve
differences.
entified process in the systematic review.
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2.7. Statistical analysis

Data synthesis and statistical analysis will be performed
using RevMan 5.3 software provided by the Cochrane
Collaboration. We will analyze the data using odd ratio or risk
ratio with 95% confidence interval (CI) for dichotomous
outcomes, while we will compute weighted mean difference
(WMD) or standardized mean difference (SMD) with 95%CI for
continuous outcomes. The I-squared statistic will be calculated to
assess the heterogeneity among all the researches, the selection of
analytical model will also depend on the value of I2.[20] If I2

<50%, suggesting there is nonsignificant heterogeneity, we are
supposed to choose a fixed-effect model. On the contrary, if I2

≥50%, demonstrating that heterogeneity is substantial signifi-
cant, we will conduct a meta-analysis using a random-effect
model.
2.8. Subgroup analysis

If there is substantial heterogeneity in the included papers, we will
perform subgroup analysis including: age, gender, race, onset
time, duration of disease, phenotype of ULDH, detailed
procedure of the operation and other related factors.
2.9. Sensitivity analysis

In order to identify the quality of researches and determine the
reliability of conclusions, we will conduct sensitivity analysis
based on sample size, statistical model, heterogeneity quality, the
impact of missing data, and methodological quality.[21]
2.10. Assessment of reporting biases

If the quantity of pooled studies is adequate in the meta-analysis
(n ≥ 10), we will determine symmetry using Begg or Egger test on
a funnel plot which is made to evaluate reporting bias.
2.11. Test sequential experiment

Sample size analysis will be performed through trial sequential
analysis (TSA) to verify the reliability of analysis results and
eliminate the false positive probabilities.[22]
2.12. Quality of evidence

We will assessed the quality of evidence by the Grading of
Recommendations Assessment, Development, and Evaluation
(GRADE) approach, which grades the scientific evidence into
four levels: very low, low, moderate, and high.[23] The limitations
of study design, inaccuracies, inconsistencies, and reporting
biases will also be investigated by GRADE approach.
2.13. Ethics and dissemination

All the data will be derived from the published studies in the
different databases, which are not directly from the patient
personal data. Therefore, the ethical approval is not required.
This protocol will offer a credible theoretical foundation for
exploring which surgical technique is better between MED and
PTED in treatment of ULDH. The findings of systematic review
will be disseminated in a peer-reviewed journal, which can
provide surgeon a better surgical strategy and offer basis for the
clinical treatment of ULDH.
4

3. Discussion

It is well-known that the anatomical structure of the upper
lumbar spine is characterized by larger dural sac and narrower
spinal canal compared with lower lumbar spine, and some other
structures including lumbar nerve roots and cauda equinus can
also lead to compression and disorder of upper lumbar disc.[24]

Moreover, the nerve roots without any innervated specific
muscles result in nonspecific clinical symptoms and neurological
signs, which can cause the misdiagnosis of ULDH.[25] The clinic
outcome of ULDH is less satisfactory compared with LLDH, on
account of anatomical complexity and high misdiagnosis rate.
With the progress and development of MISS system, increasing
surgical techniques and operation method with a variety of
surgical approaches can be selected for ULDH to obtain more
desirable clinical outcomes.[6,26] Currently, MED and PTED are
two different surgical techniques for the treatment of lumbar disc
herniation, presenting great clinic outcomes in the improvement
of signs, symptoms, VAS scores, ODI scores, SF-36 scores.[13]

However, there is no systematic review or meta-analysis about
the comparison of PTED and MED for ULDH that has been
conducted systematically yet. Therefore, we determine to
evaluate the clinic outcomes of MED compared with PTED
for the treatment of ULDH and perform a systematic review and
meta-analysis based on the high-quality RCTs to offer clinic basis
for surgical treatments and verify whether PTED provides better
clinical outcomes than MED. Along with the widespread
application of surgical techniques and the rapid development
of researches, some new studies will not be included, and it is
hardly immune to limitations such as heterogeneity and
publishing bias, so it is crucial to analyze more results and
researches.
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