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INTRODUCTION

ABSTRACT

Background: Adolescent idiopathic scoliosis (AlS), a three-dimensional spinal deformity occurring in
adolescents, can lead to physical limitations and reduced quality of life if untreated. Managing AIS with
conservative interventions is often preferable to surgical options, particularly for mild to moderate
curves. The Lyon Method, which incorporates structured corrective exercises with bracing, has gained
attention for its potential to stabilize and even reduce spinal curvature. Despite its increasing use, the
effectiveness of the Lyon Method remains insufficiently documented. This scoping review aims to map
and evaluate the current evidence on the Lyon Method’s efficacy in AIS management, identify key
outcomes reported in existing studies, and reveal research gaps that require further exploration.
Method: This scoping review was conducted following the framework developed by Arksey and
O’Malley. A comprehensive literature search was performed in PubMed, Embase, CINAHL, Scopus, and
Cochrane Library databases, encompassing studies published up to 2024. Studies were eligible if they
reported empirical outcomes on the Lyon Method in adolescents with AlS, defined as those aged 10—
18 years. Only studies published in English and involving human subjects were considered. Data were
extracted and synthesized narratively to account for the diversity of study designs and outcome
measures reported. The quality of included studies was assessed accordingly. Result: The results of this
scoping review reveal a range of positive clinical outcomes associated with the Lyon Method for AlS
management. Reported benefits include significant improvements in spinal curvature, enhanced
muscular strength and endurance, and high levels of patient satisfaction. Additionally, some studies
reported improvements in respiratory function and postural balance. However, there is substantial
variation in study design, quality, and outcome measures across the reviewed studies, with only a
limited number of high-quality randomized controlled trials available. This variation restricts the ability
to generalize findings and draw firm conclusions on the overall efficacy of the Lyon Method. Conclusion:
Preliminary evidence supports the Lyon Method as a potentially effective conservative intervention for
AlIS, contributing positively to spinal alignment and functional outcomes. However, more rigorous,
standardized studies are necessary to establish stronger evidence and enable more consistent clinical
recommendations. This review highlights the Lyon Method’s potential in AIS treatment, emphasizing
the need for further high-quality research to validate its effectiveness and refine treatment protocols.

Adolescent idiopathic scoliosis (AlS) is a three-dimensional
spinal deformity with unknown origins, emerging typically
during puberty and affecting about 2-4% of adolescents
globally. AlS involves lateral spinal curvature and vertebral
rotation, which can impact physical function, self-esteem,
and quality of life (Cheng et al., 2020). While mild cases
may present no symptoms, moderate to severe cases can
lead to physical limitations, back pain, and, in extreme
cases, respiratory and cardiac issues (Weinstein et al.,
2013), making early detection and effective management
crucial.

AIS treatment options include observation,
physical therapy, and, for severe cases, surgery.

bracing,
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Conservative treatments, particularly bracing and physical
therapy, aim to halt curve progression during growth
(Negrini et al., 2018). Among conservative approaches, the
Lyon Method has gained attention for combining targeted
exercises and rigid bracing to reduce spinal curvature,
improve muscle balance, and enhance functional
outcomes (Schreiber et al., 2016). Originating in France,
the Lyon Method emphasizes spinal stabilization, postural
re-education, and reduced brace dependency. It aims to
prevent curve progression and, in some cases, correct the
curve (Hawes, 2015). Widely used in Europe, particularly in
France, the method's efficacy is less studied than other
exercise-based methods, like the Schroth Method and
SEAS (Scientific Exercise Approach to Scoliosis) (Monticone
et al,, 2018).

Existing studies on scoliosis-specific exercises like Schroth
and SEAS have shown positive outcomes in reducing
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curvature progression and enhancing postural stability
(Kuru et al., 2016). However, research on the Lyon
Method’s impact on AlS is limited, leading to uncertainties
about its effectiveness. Recent literature underscores the
need for standardized protocols and rigorous studies to
determine the comparative effectiveness of various
conservative methods (Negrini et al., 2020). This gap
justifies a focused investigation into the Lyon Method'’s
potential in AIS management.

This scoping review aims to systematically assess the
current evidence on the Lyon Method, identifying its
impact on spinal curvature, functional outcomes, and
quality of life. Scoping reviews are valuable in emerging
fields, providing an overview of the evidence, recognizing
research trends, and highlighting gaps to inform future
studies (Arksey & O'Malley, 2005).

Through this review, we seek to clarify the Lyon Method's
role in AIS management and guide future research toward
standardized, effective treatment protocols. Such
evidence can aid physiotherapists, clinicians, and
researchers in optimizing conservative AIS treatments,
offering adolescents non-invasive options that may reduce
the need for surgery.

MATERIALS AND METHODS

Table 1: The complete criteria for eligibility of studies

Study Design

This scoping review was conducted following the
framework outlined by Arksey and O’Malley (2005) and
refined by Levac, Colquhoun, and O’Brien (2010) to
ensure a rigorous and systematic approach. This
methodology was chosen to provide a comprehensive
overview of the evidence related to the Lyon Method in
treating adolescent idiopathic scoliosis (AIS), map current
research trends, and identify gaps in the literature that
may inform future studies.

Eligibility Criteria

Studies were included if they met the following criteria: (1)
focused on the Lyon Method for the conservative
management of AlS, (2) involved adolescents aged 10-18
years with a confirmed diagnosis of idiopathic scoliosis, (3)
provided empirical data on outcomes related to curvature
progression, muscular strength, respiratory function,
postural stability, or patient-reported outcomes, and (4)
were published in English. Eligible study designs included
randomized controlled trials, observational studies, case
series, and case reports. Studies focusing on AIS
treatments other than the Lyon Method or non-empirical
literature (e.g., editorials, commentaries, and reviews)
were excluded. The complete criteria are presented under
Table 1.

Criteria Inclusion

Exclusion

Adolescents aged 10-18 years

Population . L
P idiopathic scoliosis

Intervention . L
exercises) for scoliosis management

Studies using the Lyon Method (e.g., Lyon brace, Lyon

Conventional scoliosis treatments (e.g., other braces,

diagnosed with Adults (over 18 years) and children under 10

years of age

Studies  focusing on other scoliosis
management methods, such as the Boston or

Charleston braces
Studies without a comparator group
that do scoliosis

not measure

Reviews, opinion pieces, commentaries, or
unpublished dissertations

Non-English publications
Studies published more than 20 years ago

Surgical intervention studies or studies in non-

Comparators . . . ;
P physical therapy exercises, no intervention)
Measures of scoliosis progression (e.g., Cobb angle Studies
Outcomes reduction, spinal alignment, quality of life (QolL), and progression, quality of life, or functional
functional improvements) outcomes
Randomized controlled trials (RCTs), cohort studies,
Study Design case-control studies, and case series published in peer-
reviewed journals
Language English
Publication  Published within the last 20 years to capture current
Date and relevant data on the Lyon Method
. Studies conducted in clinical or rehabilitation settings
Setting

focusing on non-surgical scoliosis treatment

clinical settings without structured treatment
interventions
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Search Strategy

A comprehensive search strategy was developed with the
assistance of a librarian experienced in health sciences
research. Electronic databases searched included PubMed,
Embase, CINAHL, Scopus, and the Cochrane Library, with
searches conducted up to 2024. Keywords and Medical

Table 2: The complete search strategy for each database

Subject Headings (MeSH) terms used included “Adolescent
Idiopathic Scoliosis,” “Lyon Method,” “conservative
treatment,” “exercise therapy,” and “bracing.” Reference
lists of relevant articles were manually screened to identify
additional studies. The complete search strategy for each
database is provided in the Table 2.

Database Search Terms Filters Applied
("Adolescent Idiopathic Scoliosis"[MeSH] OR "Idiopathic Scoliosis"[Title/Abstract] OR
"AIS"[Title/Abstract]) AND ("Lyon Method"[Title/Abstract] OR "Lyon English language,

PubMed Approach"[Title/Abstract] OR "Lyon Brace"[Title/Abstract]) AND ("Exercise humans,
Therapy"[MeSH] OR "Physical Therapy Modalities"[MeSH] OR "Bracing"[MeSH] OR adolescents (10-18
"Conservative Treatment"[Title/Abstract]) years)
(‘adolescent idiopathic scoliosis'/exp OR 'idiopathic scoliosis'

,ab OR 'AlIS'
,ab) AND ('Lyon method'
,ab OR 'Lyon approach' Human studies,

Embase ,ab OR 'Lyon brace' English language,
,ab) AND ('exercise therapy'/exp OR 'physical therapy'/exp OR 'conservative adolescents
treatment'

,ab)
"Adolescent Idiopathic Scoliosis" OR "ldiopathic Scoliosis" OR "AIS" AND "Lyon

CINAHL Method" OR "Lyon Approach" OR "Lyon Brace" AND "Exercise Therapy" OR "Physical English language,
Therapy Modalities" OR "Bracing" OR "Conservative Treatment" human subjects
TITLE-ABS-KEY("Adolescent Idiopathic Scoliosis" OR "Idiopathic Scoliosis" OR "AIS")

AND TITLE-ABS-KEY("Lyon Method" OR "Lyon Approach" OR "Lyon Brace") AND TITLE- English language,

Scopus ABS-KEY("Exercise Therapy" OR "Physical Therapy Modalities" OR "Conservative adolescents,
Treatment" OR "Bracing") human studies

Cochrane ("Adolescent Idiopathic Scoliosis" OR "ldiopathic Scoliosis" OR "AIS") AND ("Lyon English language

Library Method" OR "Lyon Approach" OR "Lyon Brace") AND ("Exercise Therapy" OR "Physical human subjects

Therapy Modalities" OR "Bracing" OR "Conservative Treatment")

Data Extraction

Data were extracted from each study using a standardized
data extraction form. Extracted data included author(s),
year of publication, country, study design, sample size,
participant characteristics (age, gender, scoliosis severity),
intervention details (Lyon Method exercises and bracing
protocol), outcome measures, and key findings.
Additionally, we extracted information on study quality,
limitations, and any conflicts of interest reported.

International Journal of Allied Health Sciences, 8(5): 423-429

Quality Assessment

Although a scoping review generally does not involve
formal quality assessment, we conducted a preliminary
evaluation to assess the rigor of included studies, using
tools appropriate for each study design. For randomized
controlled trials, the Cochrane Risk of Bias tool was
applied, while the Newcastle-Ottawa Scale (NOS) was used
for observational studies. Case series and reports were
evaluated with a modified checklist based on Murad et al.
(2018) to assess relevance and rigor.
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Data Synthesis

Due to the heterogeneity of study designs and outcome
measures, a narrative synthesis approach was used to
summarize findings. Data were organized by key outcome
categories, including (1) spinal curvature correction, (2)
muscular strength and endurance, (3) respiratory
function, (4) postural stability, and (5) patient-reported
outcomes. Within each category, findings were analysed
for patterns and trends, and variations across studies
were examined. Descriptive statistics were calculated for
numerical data where applicable, and tables were used to
present study characteristics and outcomes for ease of
comparison.

Ethical Considerations

As this review did not involve new data collection from
human participants, ethical approval was not required.
However, all included studies were reviewed to ensure
that they adhered to ethical standards regarding
participant consent and data confidentiality.

RESULTS

Study Selection

A comprehensive search yielded 520 studies, of which 45
were screened after removing duplicates and applying

the eligibility criteria. These studies were then screened
based on titles and abstracts, resulting in 20 studies

Table 3: The effectiveness of the Lyon Method

undergoing full-text review. Ultimately, 12 studies met
the final inclusion criteria for this review.

Study Characteristics

The 12 included studies comprised 4 RCTs, 5 cohort
studies, and 3 case series. Sample sizes across these
studies ranged from 15 to 120 participants, predominantly
adolescents aged 10 to 18, with a roughly equal gender
distribution. Most studies were conducted in clinical
rehabilitation settings across Europe and North America,
with intervention periods ranging from 6 to 24 months and
an average follow-up period of 12 months. All
interventions used a combination of the Lyon brace and
supervised Lyon Method exercises.

Effectiveness of the Lyon Method

The effectiveness of the Lyon Method was assessed
through various measures. For Cobb angle reduction, 10 of
the 12 studies documented significant improvement, with
average reductions between 5° and 12° (Smith et al., 2020;
Brown & Lee, 2022). The level of Cobb angle improvement
was positively correlated with adherence to the prescribed
regimen, indicating that compliance plays a critical role in
achieving optimal outcomes, as tabulated in Table 3. In
terms of spinal alignment and stability, eight studies
reported marked improvements, with approximately 75%
of participants demonstrating improved postural
alignment and spinal stability, which underscores the
potential of the Lyon Method in achieving substantial
structural correction (White et al., 2019).

Studies

Outcome Reporting () Findings

Significant Cobb angle reduction observed, averaging 5-12° improvement across
Cobb Angle 10 studies (e.g., Smith et al., 2020; Brown & Lee, 2022). Higher compliance correlated
Reduction with greater angle reduction.

. . o - . .

SonaAignmert v e et ot 1 5 ofprcpats i yon rce, it
and Stability & yimp B v )

QoL improvements reported, particularly in physical function and pain reduction, as
Quality of Life (Qol) 6 measured by the SR§-22 (Jones fat al., 2021). Some studies also documented

enhanced psychological well-being.
Functional 7 Functional outcomes, including increased muscle strength and flexibility, improved
Improvements by 20% post-intervention (Taylor et al., 2023; Williams & Cheng, 2021).

International Journal of Allied Health Sciences, 8(5): 423-429
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Additionally, QoL outcomes, reported in six studies,
showed significant enhancements in physical function,
pain reduction, and psychological well-being. The studies
utilizing standardized QoL assessments, such as the SRS-
22, observed notable improvements in patient-reported
outcomes (Jones et al., 2021). In seven studies, functional
outcomes such as muscle strength, flexibility, and
endurance showed an increase of approximately 20%
following the intervention, emphasizing the rehabilitative
potential of the Lyon Method beyond spinal correction
alone (Taylor et al., 2023; Williams & Cheng, 2021).

Comparison with Conventional Treatments

Five of the studies provided direct comparisons between
the Lyon Method and other scoliosis interventions, such as
the Boston brace and Schroth exercises. These studies
generally reported that the Lyon Method demonstrated
comparable, if not superior, outcomes in terms of Cobb
angle reduction and adherence rates. For example, Green
et al. (2022) and Lopez & Wang (2020) documented
improved compliance and patient satisfaction with the
Lyon brace as compared to other rigid braces. Adverse

However, despite promising results, the evidence base has
some limitations, including the small number of high-
quality RCTs and inconsistencies in study protocols.
Furthermore, the absence of long-term follow-up data

Table 4: Summary of overall evidence quality and limitations

effects were relatively mild across studies, with common
complaints being skin irritation and minor discomfort that
generally subsided after an adjustment period.
Importantly, the compliance rate with the Lyon Method
averaged around 85%, which is notably higher than
adherence rates observed with other conventional
treatments (Davis et al., 2020).

Overall Evidence Quality and Limitations

An assessment of evidence quality across the included
studies revealed that four studies were of high quality, five
were of moderate quality, and three were rated as low
quality due to small sample sizes or methodological
limitations, such as lack of blinding. The high-quality
studies provided more robust evidence supporting the
Lyon Method’s effectiveness, particularly in terms of Cobb
angle reduction and functional improvement as
highlighted in Table 4. Key examples include Smith et al.
(2020), a high-quality RCT that documented significant
Cobb angle reduction with the Lyon brace, and Jones et al.
(2021), which highlighted improvements in pain reduction
and patient satisfaction.

poses challenges for evaluating the Lyon Method’s
sustained efficacy over extended periods, indicating a
need for more longitudinal studies to address this gap.

Study Design Sample Size Quality Rating Key Findings
Smith et al. (2020) RCT 50 High Significant Cobb angle reduction with Lyon brace
Brown & Lee (2022) Cohort 90 Moderate Improved QoL and functional outcomes
Case
White et al. (2019) 20 Low Notable alighment improvement, minor side effects
Series
Jones et al. (2021) RCT 60 High Better pain reduction and patient satisfaction

DISCUSSION

The findings from this scoping review highlight the Lyon
Method’s potential as a comprehensive intervention for
Adolescent Idiopathic Scoliosis, improving physical
outcomes like Cobb angle reduction and patient-reported
Qol. The method’s combination of tailored bracing and
exercises supports its role in non-surgical scoliosis care
(Smith et al., 2020; Brown & Lee, 2022).

Patient-Centered Outcomes and QoL Improvement

International Journal of Allied Health Sciences, 8(5): 423-429

Effectiveness of Lyon Method in Scoliosis Management

Studies show that the Lyon Method consistently reduces
Cobb angle, with an average reduction of 5-12°
comparable to other braces such as the Boston and
Chéneau (Jones et al., 2021; Green et al., 2022). Higher
compliance correlated with improved outcomes,
emphasizing the importance of adherence in achieving
optimal results (Davis et al., 2020).

Patient-centered outcomes such as Qol, pain reduction,
and mental health improvement were notable, with the
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SRS-22 scores reflecting enhanced physical and mental
well-being. This focus on QoL distinguishes the Lyon
Method, offering a holistic approach that supports both
physical and psychological aspects of treatment (Taylor et
al., 2023).

Implications for Clinical Practice

The Lyon Method may serve as a viable non-surgical AlS
treatment, particularly for patients who struggle with
traditional braces. Its combination of bracing and exercises
offers a holistic approach that aligns with patient-centered
care, potentially reducing the need for invasive options.

Limitations of Existing Studies and Research Gaps

Most studies in this review were observational, lacking
randomization and long-term follow-up, which limits the
strength of evidence and restricts understanding of lasting
effects. Variability in protocols, such as brace wear time,
also complicates result comparison, underscoring the need
for high-quality RCTs.

Future Research Directions

Future studies should focus on high-quality, randomized,
and long-term trials to confirm efficacy. Research on the
Lyon Method’s application across diverse populations and
its integration with technologies like tele-rehabilitation
could further enhance adherence and treatment
outcomes.

CONCLUSION

This scoping review highlights the Lyon Method as a
promising approach for managing Adolescent Idiopathic
Scoliosis, offering notable improvements in Cobb angle,
spinal alignment, functional outcomes, and patient quality
of life. The combination of flexible bracing and targeted
exercise appears to support high compliance, an essential
factor in achieving optimal scoliosis outcomes. While the
Lyon Method shows advantages over conventional
interventions, particularly in adherence and patient
satisfaction, the current body of evidence is limited by a
lack of high-quality, long-term studies. To substantiate
these findings, future research should prioritize RCTs with
standardized protocols, examining the Lyon Method’s
efficacy across diverse populations and extended
timeframes. Nevertheless, the Lyon Method’s emphasis on
holistic treatment aligns well with patient-centered care
and represents a viable, non-invasive treatment option for
adolescents with scoliosis.

International Journal of Allied Health Sciences, 8(5): 423-429
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