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Purpose: The prevalence of non-specific posterior neck pain (NPNP) has been increasing 
yearly. There are several treatments for NPNP, but in this review, we will focus on thread- 
embedded acupuncture (TEA). TEA is used in the Republic of Korea, Taiwan, and China for 
managing musculoskeletal diseases, obesity, and sequelae of facial palsy. However, there is 
insufficient evidence on its effectiveness and safety. This study aims to assess the efficacy 
and safety of TEA for NPNP.
Methods: We will search the following nine electronic databases, from their inception to 
May 2020: MEDLINE, Embase, Cochrane Central Register of Controlled Trials, China 
National Knowledge Infrastructure, Citation Information by the National Information infrastruc-
ture, Korean Studies Information Service System, National Digital Science Library, Oriental 
Medicine Advanced Searching Integrated System, and Research Information Service System. 
Only randomized controlled trials of TEA for NPNP will be included. The methodological 
quality of the included trials will be assessed using the Cochrane risk-of bias tool. To conduct the 
meta-analysis, the risk ratio and mean difference with the 95% confidence interval will be used. 
Sensitivity analyses will be conducted based on this protocol.
Results: The results of this study will be submitted to a peer-reviewed journal for 
publication.
Conclusion: The results of this study would provide the evidence of whether TEA can be 
effective for treating NPNP.
Registration Number: PROSPERO CRD42020188346.
Keywords: posterior neck pain, polydioxanone, randomized controlled trials, systematic 
review

Introduction
There are several risk factors for neck pain, including trauma, previous neck pain 
history, sports and work injuries, infection, neoplasm, and herniated disc.1 

According to the Health Insurance Review and Assessment service in the 
Republic of Korea, the number of patients with neck pain has been increasing 
yearly. According to previous study, 22–70% people experience neck pain at least 
once during their life. The prevalence of non-specific posterior neck pain (NPNP) 
increases with age.2 Recently, the prevalence of NPNP has been increasing because 
of the increased use of computers and smart-phones.3 Transcutaneous electrical 
nerve stimulation, spinal manipulation and pain control medication can be used for 
treating NPNP.4
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Neck pain can be diagnosed based on the presence of 
accompanying symptoms, the duration of pain, and range 
of motion.5 Specific neck pain can be confirmed using 
imaging modalities such as magnetic resonance imaging, 
electromyography, or explorative therapeutic approaches 
such as nerve root blocks, and epidural injections. 
However, NPNP has no conclusive pain source and can 
accompany neck pain, upper extremity pain, or headache. 
In addition, it is not associated with apparent radiculopa-
thies or myelopathies.6,7

Thread-embedded acupuncture (TEA) has been used 
for the treatment of musculoskeletal pain,8 obesity,9 and 
sequelae of facial palsy10 in East Asian countries. It is 
a special method of treatment involving acupuncture, in 
which polydioxanone is injected into the subcutaneous or 
muscle layer at specific acupoints, which provides long- 
lasting pain control effect compared to dry needling.11,12 

The pain control mechanism of TEA is medicated via the 
Sig-1R receptor and mitogen-activated protein kinase 
(MAPK) or spinal serotonin 1A receptor, and the 
GluN1 subunit of N-methyl-d-aspartate receptor 
(NMDA). As TEA inhibits MAPK p38 in the spinal 
cord, it can also alleviate pain induced by complete 
Freund’s adjuvant’s inflammatory reaction.13 In a rat 
model, TEA controlled the activation of the GluN1 sub-
unit of the NMDA receptor and blocked the Ca++ - 
dependent channels involved in inflammatory pain 
reaction.14

Although several randomized control trials (RCTs) 
have shown that TEA has a more effective and long- 
lasting therapeutic potential than sham thread, conven-
tional analgesics, or other treatments,15,16 there is limited 
evidence on the therapeutic effect of TEA in NPNP.8 

Therefore, this study aims to evaluate the effectiveness 
of TEA compared to that of other treatment methods in 
the treatment of NPNP. We will conduct a systematic 
review and meta-analysis to establish the basis for using 
TEA in the treatment of NPNP.

Materials and Methods
Study Registration
The protocol of this systematic review has been designed 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses Protocols 2020.17 The study 
has been registered in the PROSPERO 
(CRD:42,020,188,346; http://www.crd.york.ac.uk/ 
PROSPERO).

Ethical Review
Ethical approval is not necessary because patient data will 
not be included in the paper.

Eligibility Criteria
Only RCTs comparing TEA with conventional medicine 
treatments, traditional acupuncture, or sham TEA will be 
included in our systematic review. Observational studies, 
cohort studies, case reports, case series, quasi-RCTs, and 
animal studies will be excluded. We will also evaluate 
whether there is a risk of bias in each RCT. Furthermore, 
if inappropriate randomization is used in a RCT, it will be 
excluded from this systematic review.

Types of Participants
It is difficult to diagnose NPNP because it excludes all 
causes of specific neck pain. Therefore, we only target 
participants diagnosed with non-specific neck pain by 
expert practitioners. In particular, we will target patients 
with neck pain for ≥ 3 months without substantial relief 
with conservative treatment.

Inclusion Criteria
- Participants experiencing neck pain for ≥ 3 months.

- Participants diagnosed with NPNP by expert 
practitioners.

- Participants with radiculopathy or myelopathy 
without clear basis for the specific diagnosis.

- Participants aged in 18–65 years.

Exclusion Criteria
- Participants with posterior neck pain diagnosed with 
diagnostic tools or pain control injections.

-Participants with a definite diagnosis (eg cervical disc 
herniation, tumor, infection, and ossification of the poster-
ior longitudinal ligament (OPLL)).

- Participants aged < 18 years or > 65 years.
- Pregnancy.

Types of Interventions and Comparisons
Articles evaluating TEA as intervention will be included. 
In these studies, the effects of TEA will be compared with 
those of other treatments (conventional treatment [includ-
ing treatment with non-steroidal anti-inflammatory drugs 
(NSAIDs), serotonin uptake inhibitors, physical therapy, 
and education], sham TEA, or dry needling) or a simple 
treatment. Sham TEA is the same and is limited to those in 
which polydioxanone is not inserted into the body. Both 
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TEA alone and combination treatment with TEA and con-
ventional therapy will be included as interventions. All 
TEA interventions should be performed based on acupoint 
and meridian theories.

Outcome Measures
Pain intensity and functional status/disability will be the 
primary outcome. Quality of life and adverse events will 
be the secondary outcome. Pain intensity will be evaluated 
using the visual analogue scale (VAS), numeric rating 
scale (NRS), and neck pain and disability scale (NPDS). 
Functional status/disabilitywill be measured using the neck 
disability index (NDI). Quality of life will be evaluated 
using EuroQoL-5 dimension. Further, the adverse events 
reported in each RCT will be described.

Search Methods
Information Sources and Retrieval Strategy
We will search the following electronic database from 
their inception to May 2020: MEDLINE, Embase, 
Cochrane, China National Knowledge Infrastructure, 
Citation Information by the National Information 
Infrastructure, Korean Studies Information Service 
System, National Digital Science Library, Oriental 
Medicine Advanced Searching Integrated System, and 
Research Information Service System. No language 
restrictions were placed on the search of articles.

The following search terms will be used in our article: 
“Thread”, “Catgut”, “Needle”, “Acupuncture”, 
“Polydioxanone”, “Embed”, “Implantation”, “Posterior 
neck pain”, “Cervicalgia”, and “Randomized controlled 
trials”. For the Korean, Chinese, and Japanese databases, 
the aforementioned search terms will be translated into 
Korean, Chinese, and Japanese, respectively. Table 1–9 sum-
marize the search strategy of each retrieval engine.

Analysis
Study Selection
Two reviewers (JY and YC) will screen the titles and 
abstracts of all extracted articles to exclude duplicate and 
irrelevant studies. The full text of the remaining articles 
will be assessed for their suitability based on our inclusion 
criteria. Disagreements between reviewers will be resolved 
by consensus. If the difference of opinion is not resolved, 
a third reviewer (BK) will make the final decision. 
Figure 1 shows the algorithm for study selection.

Data Extraction and Management
After conducting the search procedure, two researchers 
(JY and YC) will independently complete the screening 
procedure. First, overlapping studies will be excluded. 
Subsequently, the remaining studies will be excluded 
based on our assessments of the abstract, title, and full 
text. The selected data will include study characters such 
as: (a) general information (publication year, title, authors, 

Table 1 MEDLINE Search Strategy

#1 Posterior neck pain[MeSH]

#2 Cervicalgia[MeSH]

#3 Catgut[TIAB] OR Thread[TIAB] OR Polydioxanone[TIAB] OR 
Needle[TIAB] OR Acupuncture[TIAB]

#4 Implantation[TIAB] OR Embed[TIAB]

#5 Randomized controlled trial[Publication type]

#6 Controlled clinical trial[Publication type]

#7 Randomly[Publication type]

#8 #1 OR #2

#9 #3 AND #4

#10 #5 OR #6 OR #7

#11 #8 AND #9 AND #10

Table 2 Embase Search Strategy

#1 “Posterior neck pain”/exp

#2 “Cervicalgia”/exp

#3 ((Neck* or Cervical*) and pain*): ti, ab, kw

#4 Implantation OR Embed: de, ab, ti

#5 Catgut OR Thread OR Polydioxanone OR Needle OR 

Acupuncture: de, ab, ti

#6 “Crossover procedure”:de OR “Double-blind procedure”:de 

OR “Randomized controlled trial”:de OR “Single-blind 

procedure”:de OR (Random* OR Factorial* OR Crossover* 
OR Cross NEXT/1 over* OR Placebo* OR doubl* NEAR/1 

blind* OR singl* NEAR/1 blind* OR Assign* OR Allocat* OR 

Volunteer*):de, ab, ti

#7 #1 OR #2 OR #3

#8 #4 AND #5

#9 #7 AND #8

#10 #6 AND #9
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journal name, and country), (b) study characteristics (study 
design, sample size, randomization method, and blinding 
method), (c) participant characteristics (age, sex, race, 
diagnostic characteristics, and intensity and duration of 
symptoms) (d) intervention (type of TEA/control interven-
tion, treatment details and duration, and intervention fre-
quency and dropout).

Assessment of Reporting Quality and 
Risk of Bias
Two reviewers (JY and YC) will independently assess the 
risk of bias using the Cochrane Collaboration risk-of-bias 

Table 4 China National Knowledge Infrastructure Search 
Strategy

#1 SU=(“Cervicalgia”+“Posterior neck pain”) AND SU= 
(Randomized) AND SU=(Catgut +Thread+Polydioxanone 

+Needle+Acupuncture) AND SU=(Implantation+Embed)

#2 AB=(“Cervicalgia”+“Posterior neck pain”) AND AB= 

(Randomized) AND AB=(Catgut +Thread+Polydioxanone 

+Needle+Acupuncture) AND AB=(Implantation+Embed)

#3 TI=(“Cervicalgia”+“Posterior neck pain”) AND TI= 

(Randomized) AND TI=(Catgut +Thread+Polydioxanone 
+Needle+Acupuncture) AND TI=(Implantation+Embed)

Table 5 Citation Information by National Information 
Infrastructure Search Strategy

#1 (“Cervicalgia” OR “Posterior neck pain”)

#2 (Catgut OR Thread OR Polydioxanone OR Needle OR 

Acupuncture)

#3 (Implantation OR Embed)

#4 #2 AND #3

#5 #1 AND #4

Table 6 Korean Studies Information Service System Search 
Strategy

#1 (“Cervicalgia” OR “Posterior neck pain”)

#2 (Catgut OR Thread OR Polydioxanone OR Needle OR 

Acupuncture)

#3 (Implantation OR Embed)

#4 #2 AND #3

#5 #1 AND #4

Table 7 National Digital Science Library Search Strategy

#1 (“Cervicalgia” OR “Posterior neck pain”)

#2 (Catgut OR Thread OR Polydioxanone OR Needle OR 

Acupuncture)

#3 (Implantation OR Embed)

#4 #2 AND #3

#5 #1 AND #4

Table 8 Oriental Medicine Advanced Searching Integrated 
System Search Strategy

#1 (“Cervicalgia” OR “Posterior neck pain”)

#2 (Catgut OR Thread OR Polydioxanone OR Needle OR 

Acupuncture)

#3 (Implantation OR Embed)

#4 #2 AND #3

#5 #1 AND #4

Table 9 Research Information Service System Search Strategy

#1 (“Cervicalgia” OR “Posterior neck pain”)

#2 (Catgut OR Thread OR Polydioxanone OR Needle OR 

Acupuncture)

#3 (Implantation OR Embed)

#4 #2 AND #3

#5 #1 AND #4

Table 3 Cochrane Search Strategy

#1 Mesh descriptor: [Cervicalgia] explode all trees

#2 MeSH descriptor: [Post neck pain] explode all trees

#3 ((Neck* or cervical*) and pain*):ti, ab, kw

#4 Catgut OR Thread OR Polydioxanone OR Needle OR 

Acupuncture:ti, ab, kw

#5 Implantation OR Embed:ti, ab, kw

#6 #1 OR #2 OR #3

#7 #4 AND #5

#8 #6 AND #7
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tool in the Cochrane handbook. This tool includes six 
domains: random sequence generation, allocation conceal-
ment, blinding of participants, blinding of outcome assess-
ment, selective outcome reporting, and incomplete 
outcome data. We will judge each domain as “low risk”, 
“high risk”, or “unclear risk”.

Measures of Treatment Effect
We will measure therapeutic effect of TEA as the mean 
difference (MD) or standardized mean difference (SMD). 
MD with 95% confidence interval (CI) will be used to 
assess the effect of continuous data (VAS, NPDS, NRS, 
and other outcome measures). SMD will be used to 

Articles identified through 
database searching

(n =   )

MEDLINE (n = ); Embase (n = ); 
Cochrane (n = ); CNKI(n= ); CiNii(n 
= ); KISS (n = ); NDSL(n = ); OASIS 

(n = ); RISS (n = )

Articles after exclusion of 
duplicates
(n =   )

Articles screened
(n =   )

Articles excluded
(n =   )

Full-text articles assessed for 
eligibility
(n =   )

Full-text articles excluded, with 
reasons
(n =   )

Studies included in the 
qualitative synthesis

(n =   )

Studies included in the
quantitative synthesis (meta-

analysis)
(n =   )

Figure 1 Flow chart of the selection process according to the Preferred Reporting Items for Systematic Reviews and Meta-analysis. 
Notes: Adapted from Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.24. 
Creative Commons license and disclaimer available from: http://creativecommons.org/licenses/by/4.0/legalcode.17 

Abbreviations: KISS, Korean Studies Information Service System; RISS, Research Information Service System; OASIS, Oriental Medicine Advanced Searching Integrated 
System; CNKI, China National Knowledge Infrastructure; CiNii, Citation Information by the National Information Infrastructure.
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estimate the study outcome if different outcome scales or 
tools are used in articles. The risk ratio (RR) with 95% CI 
will be used to assess the effect of dichotomous data.

Managing Missing Data
To acquire missing data, we will contact the corresponding 
authors of the studies. If we do not get any response, we 
will include only the available data.

Assessment of a Reporting Bias
We will assess reporting bias using a funnel plot if the 
number of studies used in the analysis is sufficient.

Assessment of a Heterogeneity
We will assess heterogeneity across studies using the I2 

value derived from the χ2 test. The I2 statistic will be 
calculated to assess inconsistencies in the results of the 
included studies. To assess substantial heterogeneity, we 
will explore possible causes by conducting sensitivity and 
subgroup analyses.

Data Synthesis and Grading of Quality of 
Evidence
We will use the Review Manager (REVMAN, The 
Nordic Cochrane Center, The Cochrane Collaboration, 
REVMAN program version 5.3; Copenhagen; 2014) to 
conduct a meta-analysis and calculate the RR or MD. 
The 95% CI will be used to calculate the pooled esti-
mate of the effect size in a random-effects or fixed- 
effects model. If we cannot conduct a meta-analysis 
because of a lack of clinical trials, we will present the 
effect size and 95% CI of all outcomes in each clinical 
study and describe the important results in the 
Discussion section of our article. The development and 
Evaluation (GRADE) approach will be used to summar-
ize the meta-analysis and grade the strength of 
evidence.18

Sensitivity Analysis
We will conduct sensitivity analysis to identify the robust-
ness of the results. The methodological quality will be 
assessed using the risk-of-bias tool. According to this 
procedure, low-quality trials will be excluded and 
a second meta-analysis will be conducted.

Discussion
As NPNP is the second most common musculoskeletal 
disorder after chronic low back pain, it can be a major 
health and economic burden for many people.19 NPNP 
affects 30–50% adults annually and it is refractory to 
treatment.20 Therefore, management of NPNP is difficult 
for practitioners worldwide.

In traditional medicine, many studies on acupuncture 
treatment for NPNP have been conducted. According to 
some studies, acupuncture can be considered a long-lasting 
and cost-effective treatment.21,22 In recent years, several 
modern treatment modalities, such fire needling,23 TEA, 
pharmacoacupuncture,24 and acupotomy3 have been com-
bined with traditional acupuncture for the treatment of 
NPNP.

In particular, TEA uses a combination of a guide nee-
dle and polydioxanone thread. The guide needle is 
removed after insertion in the muscular or subcutaneous 
layer, while the polydioxanone thread is retained at the 
acupoints. The polydioxanone thread dissolves over time. 
Therefore, there is no need to perform the cumbersome 
process of thread removal.8 The possible side effects of 
TEA include bruising, bleeding, redness and pain, and 
foreign body sensation. To prevent possible infections 
after TEA, the clean needle technique using protective 
gears, such as latex glove, should be employed.25

Several studies have been conducted to prove the 
safety and effectiveness of TEA. Kim et al15 and Chu 
et al16 conducted RCTs and reported that TEA was not 
associated with serious side effects of TEA and that it 
significantly improved the quality of life of patients. Kim 
et al26 reported that there was a significant improvement of 
pain relief in TEA compared to that with conventional 
physical therapy. However, they reported one case of 
pneumothorax. Since rare side effects such as pneu-
mothorax are often reported, it is important for traditional 
medicine practitioners to accumulate more high-level evi-
dence of safety and effectiveness of TEA.

The purpose of our study is to evaluate the efficacy and 
safety of TEA for NPNP and provide clinical evidence for 
traditional practitioners using TEA in clinical practice. 
This review may also be helpful to conventional medicine 
practitioners who are seeking information about TEA.

Abbreviations
TEA, thread-embedded acupuncture; MAPK, mitogen- 
activated protein kinase; NMDA, N-methyl-d-aspartate 
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receptor; RCT, randomized controlled trial; MD, mean 
difference; SMD, standardized mean difference; RR, risk 
ratio; CI, confidence interval; VAS, visual analog scale; 
GRADE, Grades of Recommendation, Assessment, 
Development, and Evaluation; NRS, numeric rating 
scale; NPDS, neck pain and disability scale.
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