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SUMMARY
This retrospective study evaluates the effective-

ness of the Rigo-Chêneau brace, one of the most 
widely used three-dimensional orthoses in Eu-
rope, in the management of adolescent idiopathic 
scoliosis. Although the literature on brace effec-
tiveness remains limited and clinical protocols 
vary, our objective was to provide a recent anal-
ysis of retrospective results obtained in routine 
clinical practice. Data from a total of 35 patients 
seen in rehabilitation services between 2011 and 
April 2023 were analyzed; all met the Scoliosis 
Research Society (2005) standardization crite-
ria: age ≥ 10 years, Risser index 0–2, and a curve 
magnitude of 25° to 40°. The variables studied 
included Cobb angle magnitude, vertebral ro-
tation according to the Nash and Moe scale, and 
the need for surgery. The results indicate that the 
Rigo-Chêneau brace is effective in controlling the 
magnitude of the curve. Specifically, 80% of pa-
tients maintained or improved their curve angu-
lation at the end of treatment. A significant finding 
was the improvement or maintenance of verte-

bral rotation in 100% of patients, demonstrating 
its corrective action in the transverse plane. Effec-
tiveness in preventing surgery was 100% in this 
cohort of selected patients. Consistent brace wear 
(adherence greater than 18 hours per day) is also 
associated with significantly lower curve progres-
sion. The Rigo-Chêneau brace showed high effec-
tiveness for musculoskeletal immature patients 
with moderate adolescent idiopathic scoliosis.
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INTRODUCTION
Adolescent Idiopathic Scoliosis (AIS) is the most 

common spinal deformity in otherwise healthy 
adolescents, with an approximate prevalence of 
2% to 4%. It is characterized by a three-dimen-
sional torsion of the spine (Kleinberg, 1922; Ne-
grini et al., 2018a). Early diagnosis and interven-
tion are essential to prevent progression and the 
potential need for surgical correction. Conserva-
tive treatment with brace use remains the main 
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strategy to halt progression, avoid surgical fusion, 
and optimize spinal alignment.

The radiological diagnosis requires a complete 
spine standing image. The superior frontal plane 
of one affected vertebra together with the inferior 
border of the vertebra below show the highest rel-
ative until the so-called Cobb´s angle. A Cobb´s 
angle greater than 10º with a component of ver-
tebral rotation provides the diagnosis of scoliosis 
(Goldberg et al., 1988; Zmurko et al., 2003). The 
scoliotic curve can increase its angulation during 
periods of rapid body growth, mainly during pu-
berty (Grivas et al., 2006a, b). It is well established 
in the consensus guides that treatment is indicat-
ed once it exceeds 20º if progression is observed, 
or 25º without progression Cheung et al., 2019). 
The angle progression tends to decrease clearly 
after the final vertebral growth and ossification, 
except in >50º severe scoliosis (Weinstein et al., 
2013). The Cobb´s angle tend to increase signifi-
cantly beyond 30º (Zmurko et al., 2003). These 
conditions are usually associated with pain, re-
spiratory and cardiac alterations, and impaired 
functional capacity of the spine.

The Rigo-Chêneau brace (RCB) is one of the 
most widely used three-dimensional orthoses 
in Europe. Its design is based on principles of 
three-dimensional correction and the applica-
tion of asymmetric forces, seeking correction in 
both the frontal and transverse planes (Rigo et 
al., 2003: Rigo and Weiss, 2008). This represents 
an evolution compared to traditional Boston-type 
braces (Rigo and Jelacic, 2017).

Despite its widespread use, the existing litera-
ture on the actual effectiveness of braces is often 
limited and inconclusive, with significant varia-
tions in clinical protocols between different treat-
ment clinical units. Gradual discontinuation of 
the brace is recommended, with a very low level 
of evidence and without a standardized process 
(Rigo et al., 2003). The variability in current med-
ical indications in clinical practice ranges from a 
25% reduction in the number of hours of daily use 
to removal according to the patient’s own conve-
nience (Aulisa et al., 2009). Therefore, the present 
study aimed to assess the clinical effectiveness of 
the RCB through a retrospective analysis of out-
comes in clinical practice. We focused on a com-

prehensive set of variables, which are essential 
for accurately evaluating the true clinical efficien-
cy of the RCB.

There is no absolute consensus on this issue, 
nor scientific literature that supports one model 
over another, beyond the subjective experience 
and assessment of rehabilitation physicians. Our 
objective is to determine clinical parameters of 
improvement that allow early discontinuation, 
facilitating return to sports and recreational ac-
tivities, and reducing the emotional burden and 
impact of brace use. It is important to reduce 
side effects so that they do not negatively affect 
posture, cause skin injuries, or cause back pain. 
Analyzing the effects in a cohort of patients treat-
ed with RCB, based on clinical parameters of im-
provement and quantification of the effectiveness 
of RCB use, will allow greater increase in its effica-
cy while minimizing the personal and iatrogenic 
medical effects of this treatment.

MATERIALS AND METHODS

Study design and patient selection

The study design was a retrospective analy-
sis. Patient selection was carried out through a 
search in the Diraya System (integrated health 
information management system of the Andalu-
sian Health Service) in the Rehabilitation Depart-
ments of the Puerta del Mar and the Puerto Real 
Universities Hospitals of the Andalusian Health 
Service (SAS), covering the period from 2011 to 
April 2023.

Initially, 142 patients treated with the RCB were 
identified (111 females, 31 males). The inclusion 
criteria were based on the 2005 standardization 
of the Scoliosis Research Society (SRS) and includ-
ed: age equal to or greater than 10 years; Risser 
index 0 to 2, premenarche or less than one year 
since menarche; curve magnitude 25° to 40° be-
fore starting bracing; and no previous treatment 
(Negrini et al., 2018a; Shi et al., 2016).

After applying the criteria, 107 patients were ex-
cluded, resulting in a main analytical cohort of 35 
patients with a diagnosis of AIS and a treatment 
plan with the RCB. An analysis of a related cohort, 
composed of 45 adolescents (37 females and 8 
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males), revealed a mean age of 158,4 months at 
the beginning of treatment.

Variables and measurements

The study variables included sex, age, duration 
of treatment, Risser stage (at the beginning and at 
the end), magnitude of the main and compensato-
ry curves (at the beginning and at the end), verte-
bral rotation, and whether surgery was necessary.

The variables were defined and measured as 
follows. The gender, as the biological sex of the 
patient, was reegistered as either male or female. 
The age at treatment initiation was the patient’s 
chronological age, measured in months, defined 
at the time the Cheneau brace treatment was pre-
scribed and initiated. Finally, the treatment dura-
tion was defined as the total length of time, typi-
cally calculated in months, from the initial brace 
fitting to the formal conclusion of the bracing 
treatment.

The Risser sign is a critical indicator of skeletal 
maturity. It is assessed from anteroposterior pel-
vic radiographs, graded on a scale from 0 (no os-
sification) to 5 (complete fusion of the iliac apoph-
ysis). The two distinct time measurement points 
were the baseline Risser —as the grade at the initi-
ation of brace treatment— and the final Risser —as 
the grade at the final treatment discontinuation.

Cobb Angle was used to quantify the severity of 
scoliosis, measured in degrees on standing pos-
teroanterior spinal radiographs. The main curve 
(the largest structural one) and the compensatory 
(secondary) curve were recorded. This angle is es-
sential to understand the maintenance of sagittal 
and coronal balance. Both curve magnitudes were 
recorded at the start of treatment (baseline) and 
at the brace-weaning.

The anatomical reference to vertebral rotation 
(as Nash and Moe Scale) was assessed as the axi-
al rotation of the vertebra at the apex of the main 
curve. This rotation was graded (from 0 to 4), 
based on the position of the pedicle shadow rel-
ative to the vertebral body on the anteroposterior 
radiograph.

RESULTS
35 patients were included in the study (30 fe-

males (85.7%) and 5 males (14.3%)). Previous-
ly, seventy-five percent of patients in this series 
were excluded based on SRS criteria, with 40% 
excluded for advanced maturity indicators. The 
mean age at the start of brace treatment was 147 
months. The average treatment duration was 
37.12 months.

The Risser sign values for skeletal maturity were 
25 patients at stage 0 (71.4%), 2 at stage 1 (5.7%), 
8 at stage 2 (22.8%) at baseline. Adherence was a 
key factor, since patients with more than 18 hours 
of daily compliance showed significantly less pro-
gression of the curve. When examining the angu-
lar outcomes in the main cohort of 35 patients, 
80% of the patients maintained or improved the 
curve angulation at the end of treatment. The RCB 
appeared effective at containing curve magni-
tude, as shown by mean Cobb angles before and 
after treatment. The effect on curve magnitude 
and rotation was Cobb angle of the main curve of 
30.03° (mean ±SD) at the initial stage, and 28.86° 
(mean ±SD) after treatment (Fig. 1).

Regarding the three-dimensional results, the 
effectiveness of the RCB was remarkable in con-
trolling vertebral torsion. The vertebral rotation 
was maintained or improved in 100% of patients, 
with 91.4% showing stabilization of the rotation 
and 8.6% achieving an improvement (Fig. 2).

About the compensatory curve, 75% of the pa-
tients showed no significant changes. Finally, the 
effectiveness in preventing surgery was 100% 
within the study’s selection parameters (curves 
of 25-40 degrees). However, it was identified that 
four patients, who were outside the main cohort 
and presented with Risser 0 and curves greater 
than 45 degrees, could not avoid surgery despite 
the use of the brace.

DISCUSSION
The primary and most fundamental compo-

nent in the initial management of scoliosis is rig-
id bracing. The Rigo-Chêneau brace (RCB) is the 
most frequently utilized orthosis, even within the 
Spanish public health system. Its widespread use 
is attributable to the force vectors generated by its 
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specific design, which effectively counteract the 
vertebral rotational component of the deformity 
(Rowe et al., 1997; Rigo and Jelacic, 2017). The 
objective of brace therapy is to halt or mitigate 
the progression of the scoliotic curve to prevent 
it from exceeding 50° prior to the attainment of 
skeletal maturity (Negrini et al., 2018b).

Brace treatment has been associated with sub-
stantial psychological and emotional sequelae 
(Ovadia et al., 2012; Clayson and Levine, 1976), as 
evidenced by numerous studies reporting nega-

tive alterations in body image, diminished self-es-
teem (Fällstrom et al., 1986), exposure to bullying, 
and withdrawal from routine activities, includ-
ing sports participation and social interactions 
(Saabye et al., 1986). These psychosocial impacts 
frequently lead to attempts to conceal the ortho-
sis or to premature discontinuation of the treat-
ment. In a 2002 publication, Andersen proposed 
that earlier cessation of brace use may mitigate 
the psychological burden experienced by patients 
undergoing orthotic management (Andersen et 

Fig. 1.- Represents the modifications in the main vertebral angle after treatment. The results show the distribution between 
male, female and total of patients. The X axis represents the number of improved cases (green bar), stabilized cases (orange 
bar) and progressed to increase angle (red bar); the Y axis represents the number of cases.

Fig. 2.- Represents the vertebral rotation after treatment. The results show the distribution between male, female and total 
of patients. The X axis represents the number of improved cases (green bar) and stabilized cases (orange bar); the Y axis 
represents the number of cases.
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al., 2002).

Once prescribed, brace-wearing protocols may 
include nocturnal use, part-time use, or full-time 
use (Katz et al., 2010). Nevertheless, the superiori-
ty of full-time bracing (23 hours per day) has been 
extensively documented in the literature (Shi et 
al., 2016; Piantoni et al., 2018). Consequently, 
the current clinical recommendation is to initiate 
treatment with a full-time bracing regimen.

Discontinuation of the brace was recommend-
ed to be gradual, although the evidence was poor 
and the process was not standardized (Isçi et al., 
2025). The variability of the medical indications 
currently applied in clinical practice ranges from 
a 25% reduction in the number of hours of daily 
use to withdrawal according to the patient’s own 
convenience (Maruyama et al., 2003; Negrini et 
al., 2018b). There was no absolute consensus on 
this issue, nor scientific literature supporting one 
or another (Canavese and Kaelin, 2011). The ob-
jective data were provided by the experience and 
assessment of rehabilitation physicians them-
selves.

The findings of this study support the notion 
that RCB is an effective conservative treatment 
for AIS. The RCB offers similar or superior results 
compared to Boston-type braces, especially with 
three-dimensional spinal realignment. Complete 
control of vertebral rotation (100% maintained or 
improved) is a finding that supports the superi-
ority of the RCB’s 3D approach for correcting the 
torsional component of the scoliotic deformity 
(Fig. 2). Clinical effectiveness is closely linked to 
compliance; high daily wear times (16-23 hours/
day) have been consistently associated with better 
outcomes. The principle of selecting patients with 
moderate curves (25-40°) (Fig. 1) and skeletally 
immature patients was a critical factor for success, 
as demonstrated by the 100% surgery-avoidance 
rate in the main cohort.

Nevertheless, certain limitations must be ac-
knowledged. The retrospective design restricts 
the ability to establish a direct causal relationship 
and to control for all confounders. Furthermore, 
the study cohort, although well defined by the SRS 
criteria, resulted in a limited sample size, which 
could affect the generalizability of the results. 

Finally, reliance on self-reported compliance 
measures to assess brace adherence introduces 
potential recall and social desirability bias, un-
derscoring the need to use objective monitoring 
methods in future research. Prospective studies 
with objective wear time monitoring are recom-
mended to consolidate the evidence.

The Rigo-Chêneau brace demonstrates clin-
ically significant efficacy in limiting scoliotic 
curve progression in adolescents with idiopath-
ic scoliosis, particularly when prescribed early 
and worn consistently in skeletally immature 
patients. These findings underscore the clinical 
relevance of timely orthotic intervention and em-
phasize the necessity of continuous patient and 
family education to promote optimal treatment 
adherence. Future investigations should aim to 
refine brace design through biomechanical and 
materials research and to develop individualized, 
evidence-based treatment protocols integrating 
patient-specific factors such as curve pattern, 
growth potential, and adherence profiles.

As final considerations, we support a long-term 
series of results that summarize the improvement 
of brace treatment in AIS. These results partially 
coincided with the literature, although we need to 
increase patient recruitment to prove the impor-
tance of different retirement protocols. As men-
tioned, there is not an absolute consensus around 
the best brace withdrawal procedure, and we 
consider that this might be a central point to be 
discussed to the best patient integration to social, 
sport and psychological environment. We need to 
involve other rehabilitation units in order to ob-
serve the vertebral correction up until the RCB, 
nevertheless once was proved to be to the best 
of our results the best treatment AIS. Our main 
limitation was related to the recruitment of other 
treatment unit results, which use to employ dif-
ferent withdrawal procedures.
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