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Abstract
Background: Scoliosis is a spinal deformity and is diagnosed as Cobb angle being greater than 10°. Because it is accompanied
with structural dysfunction, it can cause pain, worsen the patient’s general health and quality of life. The prevalence of scoliosis has
been increasing and many treatments, including surgical treatment and conservative treatment, such as observation, bracing,
physiotherapy, and Chuna manual therapy (CMT), have been suggested. CMT is a manual therapy in Korean medicine that provides
effective stimulation to the patient’s body structure to treat structural dysfunction. After Korean national health insurance’s coverage
of CMT in 2019, the application of CMT for scoliosis has increased, andmany studies have been reported. There have been attempts
to elucidate the effectiveness of CMT on scoliosis; however, its effectiveness still remains unconfirmed. Therefore, the aim of this
study is to evaluate the effectiveness and safety of CMT on scoliosis.

Methods: The published randomized controlled trials that evaluated the effectiveness and safety of CMT for scoliosis will be
searched for in multiple electronic databases without the limitation of country and language. Data on characteristics of studies,
interventions, comparators, outcome measures, results, and information for assessment of study quality will be extracted. The
primary outcome will be the Cobb angle and the secondary outcomes will be the scales of pain, function, quality of life and disability,
and adverse events. Data synthesis and analysis will be conducted using the Review Manager software for Windows (RevMan ver.
5.3.; Copenhagen; The Nordic Cochrane Center, The Cochrane Collaboration, 2014). Subgroup analysis to identify the differences
between different CMT maneuvers will also be performed. For risk of bias assessment, the “risk of bias” tool from Cochrane
Collaboration will be used.

Results: This study will present the clinical evidence on the effectiveness and safety of CMT on scoliosis.

Conclusion: This study will propose useful evidence for treatment, further research, and health policies in the future.

Abbreviations: CMT = Chuna manual therapy, HVLA = high-velocity, low-amplitude.
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1. Introduction

Scoliosis is a spinal deformity involving the deformation of the
coronal plane and the loss of normal curvature in the sagittal
plane. It causes the vertebrae to curve laterally or deflect from the
anatomical central axis with the rotation of the vertebral body;
This is defined as the Cobb angle being over 10°.[1,2] According to
previous reports in Korea, the prevalence of scoliosis in the
thoracolumbar or thoracic region varies from 1.1% to 6%
depending on the age group.[3,4] Oh et al reported the prevalence
of scoliosis in Korean male was 5.3% and Chang et al reported
that the lowest prevalence of scoliosis was individuals aged <10
years at 1.1%, whereas the highest prevalence of scoliosis was, in
those age 70 to 79 at 6.1%.[3,4]

Scoliosis could be classified into idiopathic scoliosis, congenital
scoliosis, neuromuscular scoliosis, degenerative scoliosis, and
among others.[2,5] The former 3, idiopathic, congenital, and
neuromuscular scoliosis, are usually seen in the pediatric
population.[5,6] Among those, the idiopathic form is most
common and categorized according to the timing of presentation:
infantile, juvenile, and adolescent.[5–7] The congenital scoliosis
caused by an embryologic problem during the gestation.[5,6] The
neuromuscular form is a result of impairment in upper or lower
motor neurons and assorted into neuropathic and myopathic
form.[5,6] In recent days, the incidence of degenerative scoliosis
has increased and is reported more often in adult patients.[8–10]

When there is low back pain or radiating pain in the lower
extremities due to intervertebral disc herniation, the patient’s
trunk may tilt, which can lead to scoliosis.[2,8–10]

The goal of treatment for scoliosis varies according to the age
and reason.[2] During the growth period, the major goal is to
prevent further transformation during the growth process,
respiratory dysfunction, and pain emanating from the spine.[1,2,5]

Conversely, reducing the pain or other problem caused by
scoliosis is more important in adulthood.[1,2,5] The treatments are
divided into surgical treatment and conservative treatment,
which includes observation, bracing, physiotherapy, taping,
Chuna manual therapy (CMT), and exercise, among others.[1,2]

Because the surgical treatment has associated risks, including
postoperative complications, conservative treatment is widely
used for patients with a small Cobb angle.[1,2,5,10] However,
conservative treatment also has limitations, such as increasing
risk of progression, thoracic insufficiency, chest wall deformity,
and pulmonary malfunction.[1,2,5]

CMT is a manual therapy in Korean medicine, that treats
structural or functional problems by providing effective
stimulation to the patient’s body structure, such as joints,
muscles, tendons, ligaments, and fascia.[2,11,12] It induces
therapeutic effects by moving, rearranging, and changing the
target joint directly. Moreover, it increases the circulation in soft
tissues and improves the elongation to solve joint malfunction.
CMT is widely used in Korean medicine and is one of the highly
satisfactory treatments for both patients and Korean medicine
doctors.[12] After the South Korea’s national health insurance
offered the coverage of CMT in 2019, both the frequency of use
and the satisfaction of CMT have increased.[12] In addition,
several articles have reported that CMT is an effective choice for
scoliosis because it focuses on structural function.[2,11,12]

Although there are various standards, CMT be categorized
into bonesetting Chuna therapy and fascia Chuna therapy
according to the characteristics of the technique.[2] Based on the
Korean health insurance criteria,[11] fascia Chuan therapy is
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classified as simple Chuna therapy, whereas bonesetting Chuna
therapy is classified as complex Chuna therapy[2,13] depending on
the presence of thrust. Bonesetting Chuna therapy is a technique
that directly targets a joint using the lever effect for a specific
anatomical contact point.[2] It is characterized by high-velocity,
low-amplitude (HVLA) thrust to exceed the physiological range
of motion within the anatomical limits[2] and includes joint
manipulative techniques. Conversely, fascia Chuna therapy
includes joint mobilization, joint distraction, fascia releasing,
and other techniques focusing on soft tissues.[2]

As the application of CMT increased, many literature reviews
on the effectiveness of CMT on scoliosis were reported, but most
of them were narrative reviews and few focused on the size of the
effect.[11,12,14,15] Both bonesetting Chuna therapy and fascia
Chuna therapy focus on joint insufficiency and dysfunction;
however, they are not considered the same because of the
different procedures involved. This systematic review and meta-
analysis will be conducted to evaluate the effectiveness and safety
of CMT on scoliosis. Furthermore, subgroup analyses will be
performed to present whether or not there is a difference in
effectiveness of bonesetting Chuna therapy and fascia Chuna
therapy.
2. Methods

2.1. Study design

A systematic review and meta-analysis will be conducted in
accordance with the preferred reporting items for systemic review
and meta-analyses protocols 2015 statement.[16]
2.2. Ethics

A statement of ethics approval is not required as there will be no
requirement of patients or collection of personal information.
2.3. Study registration

The protocol was registered in INPLASY (Registration number:
INPLASY20211033).
2.4. Eligibility criteria
2.4.1. Participants. Studies will be eligible if they include
participants whowere diagnosed as having scoliosis. Scoliosis is a
spinal deformity identified when there is at least a 10° lateral
curve of the spine. This study will include all types of scoliosis,
such as congenital scoliosis, neuromuscular scoliosis, idiopathic
scoliosis, and others.

2.4.2. Types of interventions. The eligible intervention is CMT
including chiropractic, osteopathy, Tuina, spinal manipulation,
mobilization, myofascial release, and massage, among others.
The combined intervention with CMT will be accepted if the
other intervention was equally used in both experimental and
control groups.
CMT is classified into bonesetting Chuna therapy and fascia

Chuna therapy based on the technique procedure. Bonesetting
Chuna therapy is characterized by the thrust technique which is
the HVLA maneuver directed at the spine or manipulative
technique classified Grade V according to Maitland grades of
mobilization.[17] Fascia Chuna therapy involves a localized
passive force delivered to the joint within normal physiological



Table 1

Search strategy for the MEDLINE via PubMed.

No. Search terms

#1 “scoliosis”[MeSH] OR “scoliosis”[Title/abstract]
#2 “scoliosis”[MeSH] OR “scoliosis”[Title/abstract] OR OR “spinal curve”[Title/abstract] OR “congenital scoliosis”[Title/abstract] OR “musculoskeletal

scoliosis”[Title/abstract] “degenerative scoliosis”[Title/abstract] OR “traumatic scoliosis”[Title/abstract] OR “idiopathic scoliosis”[Title/abstract]
#3 “chiropractic”[MeSH] OR “manipulation”[MeSH] OR “Chuna manual therapy”[Title/abstract] OR “Chuna” [Title/abstract] OR “CMT” [Title/abstract] OR

“manual therapy” [Title/abstract] OR “chiropractic” [Title/abstract] OR “osteopathy” [Title/abstract] OR “tuina” [Title/abstract] OR “spinal
manipulation” [Title/abstract] OR “mobilization” [Title/abstract] OR “myofascial release” [Title/abstract]

#4 #1 AND #2 AND #3
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range of motion. Fascia Chuna therapy includes traction and
joint mobilization technique classified Grade I–IV according to
Maitland grade.

2.4.3. Types of studies. This study will include the published
randomized controlled trials that evaluated the effectiveness of
CMT for scoliosis. Case reports, observational studies, and cross-
sectional studies will be excluded. Crossover-designed studies
will be included, but data of only the first phase will be included.

2.4.4. Outcome measures. The primary outcome will be the
Cobb angle. The secondary outcomes will include pain index (e.g.
visual analog scale, and numerical rating scale), functional status
(e.g. curative rate), quality of life and disability (e.g. question-
naires of the 36-item short form health survey, scoliosis research
society-22 outcomes questionnaire, Oswestry disability index,
and Roland–Morris disability questionnaire), and adverse events.

2.4.5. Language. There will be no limits on the language.
2.5. Information sources and search strategy

The following databases will be searched: MEDLINE, EMBASE,
Cochrane Library, China National Knowledge Infrastructure,
CiNii, Wanfang database, KoreaMed, Korean medical database,
Korean Studies Information Service System, National Digital
Science Library, Korea Institute of Science and Technology
Information, and Oriental Medicine Advanced Searching
Integrated System. The following key terms will be used in
combination to develop a search strategy in each electronic
database’s supported language: (scoliosis OR spinal curve) AND
(Chuna manual therapy OR Chuna OR manual therapy OR
chiropractic OR osteopathy OR Tuina OR spinal manipulation
OR mobilization OR myofascial release OR massage). The
literature search strategy is presented in Table 1. The search will
be also performed for relevant gray literature sources, reports,
and dissertations. Manual searches involving referring to
textbooks on CMT and its associated references and contacting
authors via their e-mail will also be done, if needed.
2.6. Study selection

After conducting the search by intervention, 2 researchers will
independently perform the screening procedure. Duplicated
studies will be excluded first, and other studies will be excluded
based on assessment of title, abstract, and full text. Then, 2
reviewers will obtain and review the full texts of the remaining
articles based on the pre-determined inclusion criteria. The
characteristic of intervention will be divided into 2 groups;
bonesetting Chuna therapy and fascia Chuna therapy. The
assortment will be performed by 2 reviewers independently
3

according to themethods of intervention described in the full text.
The major criteria for classification will be the existence of thrust
technique, which may be presented as the HVLA maneuver
directed at the spine, mobilization technique classified Grade V in
Maitland grade, or thrust technique. If there is any disagreement
in the entire procedure, 2 reviewers will discuss and reach a
consensus. If they fail to do so, the final decision will be taken by
the third reviewer (Fig. 1).

2.7. Data management

The results of the search will be compiled using the management
software EndNote X9.
2.8. Data extraction

Two reviewers will extract the data according to the predefined
criteria. Study characteristics, patient characteristics, interven-
tions and comparators, outcome measures, results, and informa-
tion for assessment of study quality will be extracted. If it is
necessary, the original author will be contacted by e-mail to
obtain any missing data. If there are any disagreements or
discrepancies, 2 reviewers will solve the problem through
discussion. If the disagreement persists, a third reviewer will
make final decision.
2.9. Data synthesis and analysis

The Review Manager software for Windows (RevMan ver.5.3;
Copenhagen; The Nordic Cochrane Center, The Cochrane
Collaboration, 2014) will be used for conducting meta-analysis
and evaluating risk ratio or standard mean difference. A random-
effect model or fixed-effect model with 95% confidence will be
selected according to the heterogeneity to calculate the pooled
estimates of the effect size. The heterogeneity will be evaluated
using Chi-squared and I-squared tests: 0% to 40% indicate
unimportant heterogeneity, 30% to 60% mean moderate
heterogeneity, 50% to 90% present substantial heterogeneity,
and 60% to 100% indicate considerable heterogeneity.
After data synthesis and analysis for identifying the effective-

ness of CMT on scoliosis, subgroup analysis will be conducted to
evaluate whether or not there are differences between bonesetting
Chuna therapy and fascia Chuna therapy. Subgroup analyses
according to differences in population or intervention character-
istics will be also performed, if it is available. Sensitivity analysis
will also be conducted, if needed. If the quantitative synthesis is
no available, a narrative review will be conducted using available
data.
When there are more than 10 identified studies in the meta-

analysis, funnel plots will be used for assessing publication bias.

http://www.md-journal.com
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Figure 1. PRISMA flow chart. PRISMA = preferred reporting items for systemic review and meta-analyses.
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The grading of recommendations assessment, development, and
evaluation method will be used for rating the quality of evidence
for each outcome.[18]
2.10. Risk of bias assessment

The risk of bias assessment will be done using the “risk of bias” tool
fromCochrane Collaboration andwill be performed by 2 reviewers
independently. The tool has 7 domains: sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessors, incomplete outcome data, and
selective outcome reporting and other bias. The risk of bias for each
domainwill be ratedas“lowrisk,”“high risk,”or“unclear risk.”[19]
3. Discussion

Scoliosis is accompanied with spinal deformity, and it can lead to
structural dysfunction and pain. This problem can affect the
patient’s general health and quality of life, thus making its
4

management important. Although its prevalence has been
increasing and many treatments have been suggested, there are
limitations in the evaluation of their effectiveness and safety,
especially for CMT. In Korea, many studies have attempted to
find out the effectiveness of CMT on scoliosis and other countries
also have reported its effects. This study will include all such
studies published in Korea, China, and other countries without
any restrictions. This study will focus on the effectiveness and
safety of CMT on scoliosis. Furthermore, subgroup analysis will
be performed to find out whether or not there are differences
between bonesetting Chuna therapy and fascia Chuna therapy.
To our knowledge, this will be the first attempt at identifying such
difference. We hope to present useful evidence for treatment,
further research, and health policy in the future.
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