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ABSTRACT
Background  Tandem Spinal Stenosis (TSS) is a disease 
characterised by the narrowing of the spinal canal in two 
or more non-adjacent areas of the spine, often affecting 
both the cervical and lumbar vertebrae. Doctors and 
patients increasingly favour non-surgical treatments that 
have the function of relieving symptoms and improving 
outcomes. This systematic review aims to evaluate the 
effectiveness and safety of non-surgical therapies for TSS 
and comprehensively summarise existing evidence.
Methods and analysis  We will conduct comprehensive 
searches, both manual and electronic, of literature 
published up to 30 September 2024; database searches 
will commence after the publication of this agreement, 
with an estimated commencement date of 1 December 
2024, and the end date is 31 May 2025, without language 
restrictions. Key databases such as MEDLINE, PubMed, 
EMBASE, Web of Science, Cochrane Library, WHO 
International Clinical Trial Registration Platform, China 
National Knowledge Infrastructure, China Biomedical 
Literature Database, China Scientific Journal Database and 
Wan-Fang Database will be explored. In addition, we will 
include resources such as library journals and conference 
abstracts. Following the identification and screening of 
all randomised controlled trials focusing on non-surgical 
treatments for TSS, two investigators will perform a 
meta-analysis of the included studies. The findings will 
be summarised as the risk ratio for binary data and the 
standardised or weighted mean difference for continuous 
data.
Ethics and dissemination  Ethical approval is not 
required, as the review does not involve individual patient 
data. The review’s findings will provide clinicians with 
evidence on using non-surgical treatments for TSS, 
disseminated through peer-reviewed publications or 
conferences.
PROSPERO registration number  CRD42024496634.

INTRODUCTION
Description of the condition
As the ageing population continues to 
grow, the incidence of degenerative spinal 
diseases is steadily increasing, with a more 
pronounced rise in the prevalence of tandem 
spinal stenosis (TSS), with an incidence of 
0.9% to 35.8%.1 TSS refers to the narrowing 
of the spinal canal in two or more areas of 

the spine that are discontinuous, mainly in 
the cervical and lumbar regions,2 3 but the 
thoracic vertebra can also be involved with a 
low incidence.4 This systematic review focuses 
on TSS in the cervical and lumbar regions. 
This TSS is characterised by a simultaneous 
diagnosis of cervical spinal stenosis (CSS) 
with cauda equina syndrome symptoms or 
lumbar spinal stenosis (LSS) with symptoms 
of cervical spinal cord and/or nerve root 
compression.5

The treatment of TSS can be categorised 
into surgical and non-surgical interventions. 
The goal of surgical treatment for TSS is to 
alleviate compression on the spinal cord, 
nerve roots and vascular tissues; reconstruct 
vertebral stability; restore the function of 
the spinal cord, nerve roots and vascular 
tissues; and improve clinical symptoms.6 
Surgical strategies mainly include simulta-
neous surgery, staged surgery and single-site 
surgery, each with varying applicability and 
clinical efficacy.7 Existing surgical indications 
emphasise that TSS patients should undergo 
2–3 months of standardised non-surgical 
treatment before considering surgical inter-
vention.8 9 If symptoms do not significantly 
improve, surgical treatment is considered, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This review protocol employs rigorous systematic 
review methods to assess the effectiveness of non-
surgical treatments for andem spinal stenosis.

	⇒ It includes comprehensive study selection and 
data extraction criteria to ensure reliable and valid 
results.

	⇒ Methodological rigour is ensured through the use of 
established review guidelines and quality assess-
ment tools.

	⇒ Limitations include potential biases from varied 
study designs and sample sizes.

	⇒ Heterogeneity among included studies may affect 
the overall interpretation of results.

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-7283-5902
https://doi.org/10.1136/bmjopen-2024-084306
https://doi.org/10.1136/bmjopen-2024-084306
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2024-084306&domain=pdf&date_stamp=2024-10-18


2 Liu XH, et al. BMJ Open 2024;14:e084306. doi:10.1136/bmjopen-2024-084306

Open access�

highlighting the importance of non-surgical treatment in 
early TSS management.10

Non-surgical interventions can help alleviate symptoms, 
facilitating early spinal function training to maintain 
muscle strength, cardiovascular function and bone mass, 
thereby slowing the progression of TSS.11 Non-surgical 
treatment mainly includes bed rest in the acute phase, 
oral non-steroidal anti-inflammatory drugs, neurotrophic 
drugs and narcotic analgesics, epidural steroid injection, 
supervised exercises, physical therapy and Traditional 
Chinese Medicine (TCM) treatment.12 In China, TCM is 
widely used in the treatment of TSS; the main methods 
are as follows: Chinese herbs, acupuncture, moxibustion, 
pestle needles, cupping, gua sha and massage.13–16 The 
combination of supervised exercise (and/or manual 
therapy) can slightly improve the pain, symptom severity 
and physical function of LSS patients.17 18 Therefore, for 
patients with mild symptoms, exercise is a low-cost, non-
invasive and convenient treatment option.19

Why it is important to perform this review
At present, the systematic evaluation of TSS mainly 
focuses on surgical treatment, which mainly focuses on 
the comparison of clinical efficacy between concurrent 
surgery and staged surgery.20 21 Although the surgical 
treatment can achieve better clinical efficacy, the opera-
tion has strict surgical indications, and many factors such 
as the age of the patient, the severity of symptoms, the 
ability to tolerate the operation and the level of medical 
technology should be fully considered.22 If the oper-
ation fails, it can be devastating for the patient and his 
family. Therefore, nowadays, more and more doctors 
and patients tend to prefer non-surgical treatment when 
facing the choice of TSS treatment, especially TCM 
treatment.23 24 However, non-surgical treatment for TSS 
still lacks standardised clinical treatment guidelines and 
evidence-based practices.

To address this gap, we propose a systematic review 
study to evaluate the effectiveness of non-surgical treat-
ment for TSS. The objective is to derive reliable conclu-
sions through a thorough evaluation of existing evidence, 
thereby laying the groundwork for developing evidence-
based clinical guidelines for non-surgical treatment for 
TSS. Using the PICO framework, our research question 
is: ‘How effective is non-surgical treatment for patients 
with TSS (cervical-lumbar spine type)?

METHODS AND ANALYSIS
Study registration and design
The systematic review protocol follows the PRISMA-P 
standards for reporting systematic review protocols, as 
detailed in the PRISMA-P checklist.25 This protocol has 
been prospectively registered in the PROSPERO under 
registration number CRD42024496634. The review will 
be conducted according to the Cochrane Handbook for 
Systematic Reviews of Interventions and will adhere to the 
research guidelines outlined in the PRISMA statement.26

Patient and public involvement
Patients and/or the public are not involved in this 
research’s design, conduct, reporting or dissemination 
plans.

Research inclusion criteria
Types of studies
Randomised controlled trials (RCTs) are high-quality 
evidence for evaluating the effectiveness of intervention 
measures. To comprehensively evaluate the effective-
ness of non-surgical treatment for TSS, all RCTs of non-
surgical treatment for TSS will be included in this study. 
Eligible studies must provide sufficient details about 
the non-surgical treatment interventions, outcomes and 
patient characteristics related to TSS. The studies can be 
published in peer-reviewed journals, conference proceed-
ings or academic theses. We will include studies published 
in English and other languages with the assistance of 
language translation if necessary.

Types of participants
In this systematic review, participants of any gender, 
age, race, education level and economic status will be 
included in the study following the diagnostic criteria for 
TSS extracted by Bai et al and Sun et al7 27 The diagnostic 
criteria are as follows:
1.	 Clinical manifestation: patients with severe clinical 

symptoms (pain, numbness, limb weakness, limited 
lifting, radiation pain of extremity, intermittent clau-
dication, poor precision, etc.), which have an obvious 
impact on the quality of daily life.

2.	 Radiological manifestations: patients with cervical ste-
nosis and lumbar stenosis simultaneously (CSS with a 
sagittal diameter of less than 10 mm and LSS with a 
sagittal diameter of less than 12 mm).

Suppose a trial did not use the diagnostic criteria for 
TSS proposed by Bai et al and Sun et al but specifies its 
diagnostic criteria, we will assess whether those criteria 
align with our inclusion standards. In cases where the 
information is insufficient, we will reach out to the 
authors for clarification. If clarification is not obtained, 
the trial will be excluded from consideration.

Types of interventions
All types of non-surgical treatment interventions will be 
considered, including (but not limited to) the following: 
bed rest during the acute phase, medication treatment 
(such as oral nonsteroidal anti-inflammatory drugs, 
opioids, acetaminophen, antidepressants, muscle relax-
ants and neurotrophic drugs), epidural steroid injection, 
exercise rehabilitation training (trunk stability training), 
physical therapy and TCM treatment (including 
Chinese herbal medicine, acupuncture, moxibustion, 
pestle needles, cupping, scraping, massage, Tai Chi and 
Qigong). The minimum duration of non-surgical treat-
ment for TSS is 4 weeks.

Exclude all trials related to surgical treatment of TSS.
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Types of comparators
We plan to compare non-surgical treatment with placebo 
control. A placebo control can include placebo drugs or 
sham interventions.

Types of outcome measures
Given the potential differences in the duration and nature 
of non-surgical treatment for TSS, the first outcome 
measure will be evaluated after a week of non-surgical 
treatment, which we call the standardised assessment 
period for primary outcomes.

Primary outcomes
In terms of primary outcome measures, we will use the 
visual analogue scale (VAS) for pain assessment. Addi-
tionally, we will use the Japanese Orthopaedic Association 
of Cervical (JOA-C) and lumbar (JOA-L) scores, the Neck 
Disability Index (NDI) scores and the Oswestry Disability 
Index (ODI) scores for evaluating functional impairment.

Secondary outcomes
Regarding secondary outcomes, the quality-of-life assess-
ment will be conducted using the Short Form 36 Health 
Survey (SF-36), which will provide a comprehensive 
understanding of patients quality of life.

However, these specific instruments are examples, and 
studies using other validated measures of pain, function 
or quality of life will also be considered. Additionally, each 
study will report the proportion of follow-up recurrence 
and adverse events, aiming to evaluate the sustained effec-
tiveness and safety of the treatments.

Search methods for identification of studies
Data sources
This systematic review aims to retrieve all RCTs of non-
surgical treatments for TSS up to 30 September 2024; 
database searches will commence after the publication of 
this agreement with an estimated commencement date of 
1 December 2024, and the end date is 31 May 2025. The 
search will include both electronic and manual methods, 
without restrictions on publication status or language. 
The following databases will be searched: PubMed, 
EMBASE, Web of Science, Cochrane Library, WHO Inter-
national Clinical Trial Registration Platform, Traditional 
Chinese Medicine Database, China National Knowledge 
Infrastructure, China Biomedical Literature Database, 
China Scientific Journal Database and Wan-Fang Data-
base. Additionally, other sources such as bibliographies 
of identified publications and meeting minutes will also 
be searched.

Search strategy
The search strategy will adhere to the PRISMA guide-
lines. The key search terms used in the strategy are 
(“Tandem Spinal Stenosis” OR “Tandem Lumbar 
Stenosis” OR “Tandem Cervical Stenosis” OR “Concur-
rent Spinal Stenosis” OR “Simultaneous Spinal Stenosis”) 
AND (“Non-surgical Treatment” OR “Conservative 
Therapy” OR “Physical Therapy” OR “Rehabilitation” 

OR “Traditional Chinese Medicine Therapy” OR “Non-
operative Management” OR “Non-operative Interven-
tions” OR “Alternative Therapies” OR “Complementary 
Therapy”) AND (“Randomized”). The search strategy 
will be adjusted according to the specific requirements 
of each database. The search strategy is presented in the 
online supplemental appendix 1.

Data collection and analysis
Selection of studies
EndNote software (V.X8) will be employed for document 
management and the retrieval of documents for screening 
purposes. Two independent reviewers (XHL and YWD) 
will screen titles and abstracts based on predefined inclu-
sion and exclusion criteria to assess whether the full-text 
articles of potentially relevant studies meet the eligibility 
criteria. In cases where the inclusion or exclusion status 
of a study remains unclear based on the title and abstract, 
a full copy will be obtained for further evaluation. 
Excluded studies will be documented, and reasons for 
exclusion will be noted. Following the initial screening, 
a comprehensive assessment of the full text of included 
literature will be conducted. Any disagreements between 
the two reviewers (XHL and YWD) regarding study selec-
tion will be resolved through discussion or, if necessary, 
consultation with a third-party reviewer (XG). If required, 
efforts will be made to contact the authors of the trials to 
obtain original data to resolve discrepancies. The main 
selection process will be presented in a PRISMA flowchart 
(figure 1).

Data extraction and management
The data extraction form will be discussed and formu-
lated by all reviewers before data extraction. Two inde-
pendent reviewers (XHL and YWD) will independently 
extract data from the included literature and fill in the 
data extraction form. Information collected will include 
basic details of the literature, trial characteristics, partic-
ipant features, intervention measures, control methods, 
outcome measures, conclusions, adverse events, conflicts 
of interest, ethical approvals and other relevant details. 
If the data in the literature are incomplete or unclear, 
the corresponding authors will be contacted via email 
or telephone to obtain additional information. Any 
disagreements between the two reviewers regarding data 
extraction will be resolved through discussion and nego-
tiation to reach a consensus. If disagreements persist after 
discussion and negotiation, resolution will be facilitated 
by a third author (XG) through arbitration.

Risk of bias assessments
Authors XHL and YWD will use the Cochrane Collab-
oration’s risk of bias 2.0 (RoB 2.0) tool to evaluate 
experimental studies included in the literature.28 The 
assessment covered aspects such as sequence genera-
tion, allocation concealment, blinding of participants, 
implementers, and outcome assessors, incompleteness 
of outcome data, selective outcome reporting and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10806723/#SP1
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other potential sources of bias. Following the assess-
ment, trials will be categorised based on low risk of 
bias, unclear risk of bias and high risk of bias. Any 
discrepancies between the two authors regarding the 
assessment will be resolved through discussion or 
consultation with a third-party reviewer (XG) if neces-
sary. If needed, attempts will be made to contact the 
trial authors for further clarification. The original text 
will be used when citing the article.

Measures of treatment effect
In this study, Review Manager software (RevMan, 
V.5.3) will be used for data analysis and quantitative 
synthesis. Binary data will be analysed using the risk 
ratio, with a 95% CI calculated. For continuous data 
without substantial heterogeneity (eg, VAS, JOA-C, 
JOA-L, NDI, ODI, SF-36), if the measurement methods 
and units are consistent, the weighted mean difference 

will be employed, and a 95% CI will be calculated. If 
the measurement methods and units differ or if there 
is significant variation in mean values, the standard 
mean difference will be used, with a 95% CI also 
calculated.

Data synthesis
A qualitative synthesis will be provided in textual and 
tabular form to summarise the key findings of the selected 
publications. A narrative synthesis will be included to 
present findings around target population characteris-
tics, intervention type, intervention content and outcome 
type. The heterogeneity of included studies will be exam-
ined through χ2 tests and I2 statistics. For studies with 
sufficient data and identical interventions and outcome 
measures, we will synthesise results in meta-analyses using 
RevMan, V.5.3. Where substantial heterogeneity exists, 
only qualitative synthesis will be performed.

Figure 1  Flow diagram of studies identified. CBM, China Biomedical Literature Database; CNKI, China National Knowledge 
Infrastructure; ICTRP, WHO International Clinical Trial Registration Platform; TCMD, Traditional Chinese Medicine Database; VIP, 
China Scientific Journal Database.
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Unit of analysis issues
We will plan to conduct a meta-analysis using data derived 
from studies employing a parallel group design. Only 
the initial phase of the data will be incorporated in the 
randomised crossover trials. In these trials, participants 
are individually assigned to two intervention groups 
through randomisation, and individual measurements for 
each participant’s outcomes are collected and analysed.

Dealing with missing data
If there is any missing or incomplete data from the studies 
included, we will make every effort to contact the authors 
or corresponding authors of the respective studies to 
obtain the missing raw data. If the missing data cannot 
be obtained, the study in question will be excluded from 
the analysis.

Assessment of heterogeneity
Heterogeneity assessment tests are typically conducted 
using Higgins I2, which quantifies the inconsistency 
among included trials; the values of 25%, 50% and 75% 
indicate low, moderate and high heterogeneity, respec-
tively.29 If I2<50%, heterogeneity can be disregarded, and 
a fixed-effects model will be employed for data synthesis. 
If 50% < I2<75%, there is clinical, methodological or 
statistical heterogeneity among the trials; a random-
effects model will be used; and a meta-regression analysis 
will be performed (using Stata V.15.0 software) to iden-
tify the sources of heterogeneity. Subsequently, subgroup 
analyses and sensitivity analyses will be conducted based 
on the identified sources to understand the impact of 
individual studies on the overall analysis. If I2>75%, there 
is a large amount of substantial unexplained heteroge-
neity in the trial, and only descriptive analysis is required, 
along with a thorough exploration of potential clinical 
and methodological factors.

Assessment of reporting biases
If more than 10 trials are included in the meta-analysis, 
a funnel plot will be employed to assess reporting bias. 
In the event of detecting asymmetry in the funnel plot, 
Egger’s test or Begg’s test will be used to analyse the 
potential reasons for the asymmetry.

Subgroup analysis
Non-surgical treatment will encompass various therapeutic 
approaches, making it a crucial source of heterogeneity in 
research. Therefore, we will initially calculate the overall 
effect size for all treatments. Subsequently, based on the 
diverse interventions in non-surgical treatment groups and 
control groups, and varying methodological quality, we will 
conduct subgroup analyses using a meta-regression approach 
to explore sources of heterogeneity.

Sensitivity analysis
Through this sensitivity analysis, we aim to evaluate the reli-
ability of this systematic review to determine whether the 
overall results and conclusions are influenced by different 
criteria. First, studies with a high risk of bias and small 

sample trials (<100 participants) will be excluded to validate 
the consistency of conclusions under different conditions. 
Excluding small sample size studies is a common approach 
in sensitivity analyses to address concerns about the precision 
and reliability of the results, as supported by Higgins et al, 
Cochrane Handbook for Systematic Reviews of Interventions 
version 5.1.030 31. Subsequently, the impact of different statis-
tical models (fixed-effects model and random-effects model) 
on the results will be explored.

Grading the quality of evidence
The two independent reviewers will assess the quality of the 
evidence using the Grading of Recommendations, Assess-
ment, Development, and Evaluations criteria described in 
Chapters 14 and 15 of the Cochrane Handbook for System-
atic Reviews of Interventions.32 33 The evaluation will consider 
factors such as risk of bias, consistency, directness, accuracy 
and publication bias. According to these criteria, the rating 
will be classified as high, moderate, low or very low. Any 
discrepancies between the reviewers’ assessments will be 
resolved by discussion or consultation with the third reviewer 
if necessary.

Ethics and dissemination
Ethical approval is not required, as the review does not 
involve individual patient data. The review’s findings will 
provide clinicians with evidence on using non-surgical treat-
ments for TSS, disseminated through peer-reviewed publica-
tions or conferences.

DISCUSSION
The incidence rate of TSS is rising steadily due to the ageing 
of the population, the popularity of electronic products, long-
term sedentary work and other factors. The clinical manifes-
tations of TSS are complex and diverse, seriously affecting 
the daily work and life of patients. Although the technology 
of surgical treatment for TSS continues to improve and the 
trauma gradually decreases, there are still problems such 
as high difficulty, high risk and high cost. At present, many 
non-surgical treatment options have achieved good clinical 
efficacy in the early treatment of TSS, especially the various 
methods of TCM. However, standardised clinical treatment 
guidelines and evidence-based practices have not yet been 
developed in this field. Therefore, it is necessary to conduct 
a comprehensive review and systematic evaluation of relevant 
research on non-surgical treatment of TSS and to provide 
stronger evidence for TSS patients to choose non-surgical 
treatment and useful information for the clinical practice of 
TSS.

In addition, this study also has some limitations. On the 
one hand, the limited number of RCTs for non-surgical treat-
ment of TSS may lead to relatively weak generalisations. On 
the other hand, there may be heterogeneity risks associated 
with using different treatment methods in different studies.
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