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ABSTRACT

Obijective: To evaluate the immediate correction capacity of the Wood-Chéneau-Rigo brace (WCR), produced using digital
technological resources and robotic engineering, in primary and secondary curves of adolescent idiopathic scoliosis (AIS).
Methods: A retrospective study was conducted of 138 patients with a diagnosis of AIS and who received a WCR brace from
a laboratory that makes orthoses and orthopedic prostheses between 2019 and 2021. These individuals were submitted to an
independent analysis of the radiographic parameters by a single researcher, the main outcome of which was the standard-
ized measurement of the main and secondary curves using the Cobb method. The radiographs analyzed were performed in
orthostasis before and immediately after the adaptation of the brace on the patient. The correction capacity was calculated
as the ratio of the difference between the pre- and post-brace curves to the pre-brace curve. Results: The mean correction
with the WCR was 48.4% for the main curve and 41.0% for the secondary curve. The level of correction of the main curve was
significantly higher in patients with a main curve with the apex of convexity in the thoracolumbar region (p = 0.004), especially
in the left thoracolumbar region (p = 0.010); curves of magnitude between 10° and 24.9° (p <0.001); and curves classified as
simple (p <0.001). Conclusion: The use of the WCR, which is produced using modern technological resources, was effective
in the immediate correction of AlS. Long-term studies on this new modality of conservative scoliosis treatment are necessary.
Level of evidence llI; Retrospective study.

Keywords: Scoliosis; Conservative Treatment; Variance Analysis.

RESUMO

Objetivo: Avaliar a capacidade de corre¢do imediata do colete Wood-Chéneau-Rigo (WCR), produzido com recursos tecnoldgi-
cos digitais e de engenharia robdtica, em curvas primarias e secundarias de escoliose idiopatica do adolescente (EIA). Métodos:
Realizou-se um estudo retrospectivo com 138 pacientes com diagndstico de EIA que adquiriram o colete WCR entre 2019 e 2021
em um laboratdrio de produgdo de drteses e proteses ortopédicas. Esses individuos foram submetidos a analise independente dos
parametros radiograficos por um unico pesquisador, tendo como desfecho principal a medida padronizada das curvas principal e
secundaria pelo método de Cobb. As radiografias analisadas foram realizadas em ortostase antes e imediatamente depois da adap-
tacdo do colete no paciente. A capacidade de corregéo foi calculada pela razéo entre a diferenca das curvas pré e pés-colete e a
curva pré-colete. Resultados: A média de correcdo da curva primaria com o WCR foi de 48,4% e a da curva secundaria foi de 41,0%.
O nivel de corregéo da curva primaria foi significativamente maior nos pacientes com curva principal com apice da convexidade na
regido toracolombar (p = 0,004), principalmente toracolombar a esquerda (p = 0,010); curvas com magnitude entre 10° e 24,9° (p
< 0,001) e curvas do tipo simples (p < 0,001). Conclusées: O colete WCR, produzido com modernos recursos tecnoldgicos, foi
eficaz na corregcéo imediata da EIA. Sdo necessarios estudos a longo prazo sobre essa nova modalidade de tratamento conservador
da escoliose. Nivel de Evidéncia lll; Estudo retrospectivo.

Descritores: Escoliose; Tratamento Conservador; Anélise de Variancia.

RESUMEN

Objetivo: Evaluar la capacidad de correccion inmediata del corsé de Wood-Chéneau-Rigo (WCR), producido con recursos
tecnolégicos digitales e ingenieria robdtica, en curvas primarias y secundarias de la escoliosis idiopatica del adolescente (EIA).
Métodos: Se realizd un estudio retrospectivo de 138 pacientes con diagndstico de EIA que adquirieron el corsé WCR entre 2019 y
2021 en un laboratorio de produccién de ortesis y protesis ortopédicas. Estos individuos fueron sometidos a un analisis independiente
de los parametros radiograficos por un solo investigador, siendo el resultado principal la medicion estandarizada de las curvas
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principal y secundaria por el método de Cobb. Las radiografias analizadas se tomaron en bipedestacién antes e inmediatamente
después de la adaptacion del corsé al paciente. La capacidad de correccién se calculd por la razén entre la diferencia entre las
curvas de antes y de después del uso del corsé y la curva de antes del corsé. Resultados: La correccion promedio de la curva
primaria con el WCR fue del 48,4% y de la curva secundaria fue del 41,0%. El nivel de correccién de la curva primaria fue significa-
tivamente mas grande en pacientes con una curva principal con vértice de la convexidad en la regién toracolumbar (p = 0,004),
principalmente toracolumbar a la izquierda (p = 0,010); curvas con magnitud entre 10° y 24,9° (o < 0,001) y curvas simples (p <
0,001). Conclusiones: El uso corsé WCR, producido con modernos recursos tecnolégicos, fue efectivo en la correccion inmediata
de la EIA. Se necesitan estudios a largo plazo sobre esta nueva modalidad de tratamiento conservador de la escoliosis. Nivel de

evidencia lll; Estudio retrospectivo.

Descriptores: Escoliosis; Tratamiento Conservador; Analisis de Varianza.

INTRODUCTION

Treatment with a brace is one of the main modalities of conserva-
tive treatment of Adolescent Idiopathic Scoliosis (AIS) and its main
objective is to prevent the progression of scoliotic curves.! The major
obstacles to conservative treatment with braces are low adherence,
negative psychosocial impact in the adolescent, and correction of
the deformity in a single plane. These adversities are considered sig-
nificant factors in the failure of conservative treatment and they, in
theory, could contribute to the undesirable increase in surgically treated
cases.?3 The Milwaukee and Boston braces are the most frequently
used orthoses in the conservative treatment of AIS. The mechanism
of action of these two orthoses does not act on vertebral rotation and
tends to straighten the physiological curves in the sagittal plane with
the potential to produce what is known as flatback."* The Milwaukee
brace has the additional disadvantage of the apparent cervical ring of
the orthosis, which contributes to the problem of the self-image of the
adolescent with all its repercussions for that age group.®

Braces with a proposal of multiplanar correction emerged in
the 1990s with the work of Chéneau. This type of brace aimed to
correct scoliosis by applying force at multiple points on the trunk.
Rigo, Wood et al. improved the Chéneau brace, creating the Wood-
Chéneau-Rigo (WCR) brace, which was widely used in Europe
starting in 2004.% The treatment principle of the WCR is to create
different areas of pressure and expansion in the trunk to generate
different degrees of rotation in the vertebrae and multifocal correc-
tive forces, including the axial, sagittal, and coronal planes."” The
application of emerging technologies, such as 3D surface scanning,
digital modeling software, 3D printers, and especially high precision
robotic technology seem to have the potential to make this brace
more effective, as well as more acceptable and lighter.

The literature on the results of conservative WCR treatment re-
lated to AIS curves is relatively new and scarce, especially when in-
volving new technologies in the orthosis planning and manufacturing
process. The objective of this study is to evaluate the immediate
correction capacity of the WCR brace, made using digital technologi-
cal resources and robotic manufacturing, on AlS scoliotic curves.

METHODS

Study design

A retrospective study was conducted to evaluate the immediate
correction capacity of the WCR brace on primary and secondary
scoliotic curves in patients with adolescent idiopathic scoliosis.

Ethics

This work is part of a line of research on adolescent idiopathic
scoliosis and was approved by the Research Ethics Committee of
the Hospital Mater Dei in Belo Horizonte. The identification number
of the opinion is CAAE: 44775621.1.0000.5128.

Study location and period

This study was conducted between January 2019 and January
2021 with patients diagnosed with adolescent idiopathic scoliosis
who were referred to an orthosis and prosthesis laboratory in Belo
Horizonte to have a WCR brace made.

Main event

The main event of this study was the ability of the WCR brace to
immediately correct the scoliotic curve. The correction capacity was
calculated as a percentage using the formula: (initial curve - final
curve/initial curve) x 100. The percentage was calculated for both
primary and secondary curves.

Secondary variables

The secondary variables studied were sex, age, convex side of
the main curve, apex of the main curve, location of the curve, type
of curve, Risser classification, and magnitude. Table 1 describes the
name and operational definition of each variable studied.

Sample

One hundred and sixty-six patients with adolescent idiopathic
scoliosis were admitted for the manufacture of a WCR brace during
the period studied. The data and the radiographic images analyzed
were obtained from the database of this institution and are stored
by the laboratory as part of their regular brace production process.
Twenty-eight of the 166 patients initially evaluated in this study were
excluded for insufficient data or for not being between 10 and 17
years of age. One hundred and thirty-eight individuals comprised
the final sample of this study.

Study development

Data collection was performed from digital radiographs stored
in the database of this laboratory. Only patients diagnosed with

Table 1. Description of the secondary variable studied.

Variable Characterization
1. Sex: Male or female
2. Age: Age in years on the date of brace manufacture
3. Side of the According to the location of the convexity of the main
curve: curve: right or left

Vertebra or disc farthest from the midline that belongs

to the convexity of the main curve. After defining the

4. Apex of the main| apex of the main curve, the Scoliosis Research Society

curve: (SRS) topographical classification® was used: thoracic

(T2 to disc T11-T12), thoracolumbar (between T12 and
L1), lumbar (disc L1-L2 to disc L4-Lb)

Defined according to the SRS topographical
classification® and the side of the curve, subdivided
into right thoracic, left thoracic, right thoracolumbar, left
thoracolumbar, right lumbar, and left lumbar

5. Location of the
curves:

According to the number of structured curves: simple
(one curve), double (two curves), and triple
(three curves)

6. Type of curve:

Risser sign grade of the iliac crest in the AP radiological
incidence. Grades O, 1, 2, 3, 4 and 5. Risser

/. Risser: classification grouping: Group A (Risser sign 0, 1 or 2)
and Group B (Risser sign 3, 4 or b)
Magnitude of the curves measured using the Cobb
8. Magnitude: method. Stratification of magnitude: Group 1 (curve <

24.9°), Group 2 (25° to 40°), and Group 3 (> 40°).
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adolescent idiopathic scoliosis and who had panoramic antero-
posterior radiographs of the spine in the orthostatic position taken
before and immediately after the fabrication of the WCR brace were
selected. All demographic and radiographic data collection was
performed by a single qualified orthopedist investigator who was a
member of the Brazilian Society of Orthopedics and Traumatology
(SBOT). After identifying the terminal vertebrae in the radiographs,
the researcher measured the Cobb angle of each curve before and
after use of the brace using Surgimap® software. The following sec-
ondary variables related to the scoliotic curves were also analyzed:
apex of the main curve, location of the curve, type of curve, Risser
classification, and magnitude. The Risser sign was also grouped
into Group A (0,1,2) and Group B (3,4,5).3°

Fabrication of the WCR

The brace fabrication process involved four steps: three-dimen-
sional scanning of the trunk of the patient using CAD/CAM Captevia
V3.4® software; planning of the scoliotic curve correction from the
scanned images and the digital panoramic anteroposterior spinal
radiograph using Rodin 4D® software (Figure 1); production of
an individualized mold of the trunk with the proposed correction
using robotic technology (Victor Unlimited® robot) from the final
file generated by the Rodin 4D® software; and, finally, making the
WCR brace in polypropylene using the mold as a base. Figures 2
and 3 illustrate a case from the sample studied, with pre- and post-
-brace radiographs and short-term aesthetic results (three months),
respectively. From start to finish the process involved professionals
from different areas, including physicians, physical therapists, gra-
phic designers, engineers, and orthotic and prosthetic technicians.

Data analysis

Following the compilation of the data and radiographic images
of these 138 patients, the percentage of correction was calculated
for each curve and a descriptive statistical analysis of the profile
of the study participants was prepared. A study of the association
of the secondary variables with the percentage of correction was
conducted through univariate and multivariate analyses.

In the descriptive analysis, the absolute and relative frequen-
cies of the categorical variables and the mean, standard deviation,
median, minimum and maximum quartile values of the continuous
variables were presented. Univariate and multivariate analyses were
performed to investigate possible demographic or radiographic fac-
tors associated with the greater correction capacity of the WCR

Figure 1. Scan and correction of the curve.

brace. The univariate analysis was conducted using non-parametric
tests because, according to the Shapiro Wilk test, the percentage
of correction of the primary and secondary curves did not present
normal distribution. The Mann Whitney test was used to compare
the percentage of correction of the primary and secondary cur-
ves between variables with two categories and the Kruskal Wallis
test was used for variables with three or more categories. For the
multivariate analysis, a multivariate linear regression model with
the variables that presented significance at 20% in the univariate
analysis was considered. The significance and the plausibility of the
possible terms of interaction were evaluated in the adjusted model.
The adequacy of the final model was investigated by analyzing
graphs and significance levels to verify the assumptions using the
Faraway tests for homoscedasticity and the Shapiro Wilk test for
normality of the residuals.

The analyses were performed using RStudio, version 1.4.1106 sof-
tware, considering a significance level of 5% for multivariate analysis.

RESULTS

Most of the 138 patients studied were female (79.7%) with the
convexity of the main curve predominantly on the right (54.4%). After
analyzing the location of the apex of the main convexity, most curves
were classified as thoracic (44.9%). There were more patients with
a double curve (63.8%) than with a simple curve. Individuals with
Risser 0, 1, or 2 (classified as Group A) accounted for 62.3% of the
total number evaluated, and curves of a magnitude between 25 and
40 degrees, which belong to Group 2, were the most frequent, at
44.1% (Table 2).

Table 3 shows the results of the analysis of the distribution of the
continuous study variables. It was observed that when they began
to use the brace, the mean age of the patients was 13 = 1.6 years,
with a minimum age of 10 years and a maximum age of 16 years.
The mean Risser classification was 1.8 = 1.8. Considering that
the primary curve has the greatest magnitude, patients with simple
curves only have primary curves while those with double curves have
both a primary curve and a secondary curve. The mean degrees of
the primary curves was 35.3° = 11.4 prior to using the brace and
was measured at 19.2° = 11.2 after the beginning of treatment
with the WCR. The mean percentage of correction of this curve was
48.4% = 23.1, with a minimum value of 0% and a maximum value of
97.4% (Figure 4). As regards the secondary curve, the mean value
was 27.2° = 9.9 before using the WCR and 16.4° + 9.1 after starting
treatment with the orthosis. The mean percentage of correction of
the secondary curve was 41.0% = 23.4, with a minimum value of
1.9% and a maximum value of 100% (Figure 5).

The evaluation of the percentage of correction of the primary
and secondary curves between the categorical variables is shown
in Table 4. As can be observed, the percentage of correction of the
primary curve was significantly higher in individuals in whom the
apex of convexity of the main curve was located in the thoracolum-
bar region (p = 0.004), mainly on the left (o = 0.010); curves of
magnitude between 10° and 24.9°, which are classified as Group 1
(p < 0.001); and simple curves (p < 0.001).

In Table 5, the association of the percentage of correction of
the primary and secondary curves between the continuous varia-
bles, including the items “age at the start of WCR use” and “Risser
classification”, was evaluated by means of simple linear regression
analysis. However, no significant association was found between
the variables and the study outcomes.

The multiple linear regression model, which included the magni-
tude and type of curve variables, explained 18.4% of the variability
of the percentage of primary curve correction and was considered
the model with the best adjustment among all those evaluated. In
relation to the variable magnitude, it was observed that Group 3
presented, on average, a reduction of 17.8% of the percentage of
primary curve correction in comparison to Group 1. And considering
the type of curve, an average reduction of 11.4% of the percentage
of correction of the primary curve was observed in patients with a
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Figure 2. A: pre-brace radiograph, B: Immediate post-brace radiograph, C and D: anterior and posterior views of the adapted brace on the patient.

Figure 3. A: Posterior pre-brace view, B and C: Posterior view during medical
follow-up three months after starting to use the brace.

double curve compared to those with simple curves (Table 6).

Evaluating the sample power (post-hoc) for various factors, we
observed that the power ranged from 15% to 98%, with the sample
power always being above 90% for the significant variables. To cal-
culate the power, we considered the effect size (mean and standard
deviation of the percentage of correction of the factors in each cat-
egory), a significance level of 5%, and the sample size.

DISCUSSION

Treatment for adolescent idiopathic scoliosis remains contro-
versial. A review study of Cochrane'® conducted in 2010 concluded
that the level of scientific evidence for the treatment of AIS with a

Coluna/Columna. 2021;20(3):174-80

Table 2. Analysis of the categorical variables of the sample profile.

Characteristics n %
Female 110 79.7
Sex
Male 28 20.3
. ) ) Right 75 b4.4
Side of main convexity

Left 63 45.7
Thoracic 62 44.9
Apex of main convexity Thoracolumbar 41 29.7
Lumbar 35 254
Right thoracic 59 42.8

Left thoracic 3 2.2

) Right thoracolumbar 9 6.5

Location of the curve

Left thoracolumbar 32 23.2

Right lumbar 7 5.1
Left lumbar 28 20.3
Tvpe of curve Simple curve 50 36.2
i ! Double curve 88 63.8
Grouping by Risser A 86 62.3
classification B 52 37.7
Group 1 29 21.0
Magnitude Group 2 61 44.2
Group 3 48 348

n: absolute frequency; grouping by Risser classification: A (0, 1, 2) / B (3, 4, 5);
magnitude: Group 1 (0-24.9°) / Group 2 (25-40°) / Group 3 (>40°).

brace is low. In a systematic review conducted between 1970 and
2010, Davies et al." identified eight cohort studies, five of which
were prospective and three retrospective, comparing conservative
treatments that use orthoses with those that do not. The authors
concluded that indication of a brace may be advantageous, but
there was not yet any strong evidence about its effectiveness. The
multicenter BRAIST study evaluated 242 patients, 146 of whom were
treated with braces and 96 with observation. It was concluded that
treatment with orthosis had a 72% success rate, while the observa-
tional method had a success rate of 48%.°

The experience with the Wood-Chéneau-Rigo (WCR) brace is
relatively recent. The possibility of the brace being produced using
advanced technologies permits correction of scoliosis in the three
planes of the deformity.®'? The present study evaluated the immedi-
ate correction capacity of the WCR, and a mean correction of 48.4%
for the primary and 41.0% for the secondary curves was observed.
The mean value for adequate correction of the primary curve using a
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Table 3. Analysis of the continuous variables of the sample profile.

Characteristics n Mean ﬁ;?l?adt?(:: Minimum 1st Quartile Median 3rd Quartile | Maximum

Age at the beginning of the study 138 13.0 1.6 10.0 12.0 13.0 14.0 16.0
Risser Classification 138 1.8 1.8 0.0 0.0 2.0 4.0 5.0

Degrees (°) of the primary curve before the WCR | 138 36.3 1.4 10.6 26.9 34.8 431 64.8
Degrees (°) of the primary curve after the WCR 138 19.2 1.2 0.3 9.7 194 26.9 494
Percentage (%) of primary curve correction 138 48.4 23.1 0.0 323 46.3 65.5 97.4
Degrees (°) of the secondary curve before the WCR| 88 27.2 9.9 7.5 20.8 26.9 324 50.3
Degrees (°) of the secondary curve after the WCR 88 16.4 9.1 0.0 9.5 16.7 20.7 375
Percentage (%) of secondary curve correction 88 41.0 23.4 19 22.3 376 541 100.0

n, frequéncia absoluta; WCR, Wood-Chéneau-Rigo
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Figure 4. Boxplot of the percentage of correction of the primary curve.
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Figure 5. Boxplot of the percentage of correction of the secondary curve.

brace is controversial, with some authors considering a value close
to 50% reduction to be ideal,"'® while others claim that a decrease of
25% associated with good three-dimensional correction is sufficient
to prevent the progression of scoliosis and that larger corrections
could generate other negative bodily compensations.'® The results
in our study are similar to those of Korovessiset al.," who reported
41% immediate correction for the primary curve using the WCR
and better results with thoracolumbar curves. The epidemiological
profile analyzed in the work was also similar to that described for
AlS," with a predominance of female individuals with convex right
thoracic curves.

The WCR brace had a greater correction capacity for single
curves of magnitude less than 25° and located in the thoracolumbar
region. The least amount of correction was observed in the double
curves and in those of greater magnitude. A possible explanation
is the greater rigidity of curves of large magnitude and the greater
biomechanical demand required of the correction system in double
curves, which, in general, make them more complex.

The patients evaluated in this study used the same orthoses
and prostheses laboratory for the fabrication of the WCR, but their

prescriptions were written by different physicians. Data analysis
showed that some professionals indicated a brace for curves smaller
than 25 or larger than 40 degrees, and even prescribed the WCR
for curves up to 65 degrees and in mature skeletons (Risser greater
than 3). The correction capacity was greater for curves between 10
and 24.9 degrees, a group for which treatment with a brace is not
usually indicated. The reason for the greater correction is possibly
due to the greater flexibility of the curve in this group. New studies
are necessary to assess the long-term benefits of using orthoses in
patients with curves less than 24.9 degrees. It was also observed
that adolescents with Risser above three who were treated with WCR
benefitted from treatment with this brace, at least in a short-term
analysis, as there was an immediate reduction of the scoliotic curves
after starting to use the orthosis.

Long-term comparison of the WCR with other types of braces,
such as the Milwaukee and the Boston, requires further study. The
Milwaukee is the most studied orthosis for AlS,'® so consequently
more is known about its positive and negative effects. Misterska
et al. published a study that found negative emotional experiences
on the part of patients who were still using the brace 20 years after
the end of treatment.® Its cervical ring is one of the main reasons
for aesthetic discomfort and related psychosocial impact.'” The
percentage of failure is also significant with the use of the Mi-
Iwaukee brace, Lonstein and Winter'® and Noonan et al.'® reporting
47% and 48% failure, respectively. There is also the possibility of
increased cervical and lumbar pain after prolonged use of this
brace.?® Regarding the Boston brace, the gain from the cosmetic
point of view with the use of this orthosis, which does not address
the rotational component, may be less than that suggested by
an analysis limited to reduction of the Cobb angle in the coronal
plane.?' In addition to the possibility of flatback,* another problem
is adherence to the treatment. Nicholson et al. observed that the
Boston brace was used only 65% of the time it was prescribed.?
The main advantages of the WCR are its ability to correct in the
three body planes, its weight, and its aesthetic appearance.?
Precise fabrication enables the orthosis to be lighter and to fit the
body better, making it more comfortable and increasing treatment
adherence. In a retrospective review study, Minsk et al. compared
the use of the WCR with that of the Boston brace in individuals
with AIS and concluded that adolescents treated with the brace
with three-dimensional technology were less likely to progress to
surgery and had a lower rate of curve progression.?

Our study has several limitations. One of them is the retrospec-
tive nature of the study, which depends on information contained
in medical records. Another is the lack of standardization in radio-
graphic documentation, making it impossible to analyze the effect
of using the WCR on sagittal alignment and on rotations of the
vertebrae included in the scoliotic curves.

Consistent data that prove the level of efficiency of the WCR
after prolonged use, and whether it is, in fact, superior to the
others, are still scarce in the literature. This study is a preliminary
stage of a work that aims to analyze the results of the long-term
use of this brace.

Coluna/Columna. 2021:20(3):174-80
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Table 4. Univariate comparison of the percentages of correction of the primary and secondary curves.
Percentage (%) of correction of the Percentage (%) of correction of the
primary curve secondary curve
Characteristics p value p value
Mean | Standard | gy | Q1-03 Mean | Standard | yogian | @1-03
eviation Deviation
F 48.8 21.7 47.3 35.5-61.6 39.7 22.6 36.8 23.3-562.3
Sex 0.496 0.313
M 47.0 28.3 43.2 25.3-75.0 46.0 26.8 47.3 21.3-61.7
Side of the main R 44.9 20.1 456 |316:564| o, 414 233 382 |226:546| o,
convexity L 52.6 25.8 487 |36.5-74.2 ) 40.3 23.8 373 |228519|
T 443 20.3 45.2 29.0-55.2 41.9 23.9 38.6 26.1-53.8
Apeéo‘ﬁvi”jt;“a'” TCL 58.6 251 616 |382772| 0004 | 429 278 332 |28367.1| 0887
L 43.8 22.2 416 27.9-58.0 385 20.4 37.4 20.4-53.3
RT 45.0 204 45.6 31.3-654 42.0 24.2 39.0 25.5-54.6
LT 30.8 12.5 24.3 23.6-34.7 37.3 - 37.3 37.3-37.3
) RTCL 47.6 17.9 47.6 32.6-51.1 29.6 6.1 329 27.7-33.1
Location of the curve 0.010* 0.914
LTCL 61.7 26.2 65.7 46.7-79.1 457 29.9 36.0 28.6-73.5
RL 41.0 22.2 359 24.3-55.8 44.2 23.2 53.9 20.0-55.9
LL 44.5 22.6 426 32.6-58.2 37.3 20.1 36.7 21.2-49.6
i i A 49.8 2356 458 34.3-67.3 43.0 23.7 38.8 24.8-54.9
Groulpm%lbyt&sser 0531 0.331
Classification B 46.1 225 47.6 32.1-60.5 38.1 23.1 33.2 20.4-51.4
G1 60.4 27.9 67.5 38.5-77.8 53.3 23.7 61.7 28.9-67.1
Magnitude G2 51.8 2156 50.0 35.9-68.4 | <0.001** 441 26.4 39.3 24.2-58.2 | 0.080
G3 36.9 16.2 39.9 225-47.6 349 18.4 33.2 21.4-43.4
SC 58.8 239 61.3 46.1-76.6 - - - -
Type of curve < 0.001* -
DC 426 20.6 41.2 30.4-51.4 - - - -

Q1-Q83: first and third quartiles; F: female; M: male; R: right; L: left; T: thoracic; TCL: Thoracolumbar; L: lumbar; RT: right thoracic; LT: left thoracic; RTCL: right thoracolumbar; LTCL: left thoracolumbar; RL: right
lumbar; LL: left lumbar; A: Risser 0,1,2; B: Risser 3,4,5; G1: 10-24.9°; G2: 25-40°; G3: >40°; SC: simple curve; DC: double curve. *Mann-Whitney Test significance at 5%; ** Kruskal Wallis Test significance at 5%.

Table 5. Univariate linear regression analysis in relation to the percentages of correction of the primary and secondary curves.

Characteristics Percentage of correction of the primary curve Percentage of correction of the secondary curve
Beta |Standard error| p value Cl 95% Beta |Standard error| p value Cl 95%
Age at start of WCR use -0.3 1.2 0.793 -2.7 2.1 -1.0 1.5 0.510 -4.1 2.1
Risser classification -0.8 1.1 0.453 -3.0 1.4 -1.7 1.4 0.234 -4.5 1.1
Cl 95%: confidence interval of 95%; WCR: Wood-Chéneau-Rigo.
Table 6. Multivariate regression analysis of the percentage of correction of  CONCLUSION

the primary and secondary curves.

The WCR brace demonstrated good capacity for the immediate

Percentage of correction of the primary curve correction of curves in patients in the study sample who underwent
Characteristics i i ;
st Beta St::l:)?rd cl 95% p value Adj;jted conservative orthotic treatment for AIS.
(Constant) 64.0 4.1 55.9 72.0 [<0.001| 0.184 ACKNOWLEDGEMENTS
Magnitud . . . .
donrude Special thanks to Sr. Amarildo Pereira Barreto and the entire
Group 1 reference orthosis and prosthesis laboratory team of Belo Horizonte (Shop-
Group 2 -4.7 4.9 -144 | 50 | 0.340 ping Ortopédico) for the valuable support during this study, always
Group 3 -17.8 5.3 -283 | -7.3 | 0.001 offered with great enthusiasm and scientific interest.
Type of curve
Simple curve_| reference All authors declare no potential conflict of interest related to
Double curve -11.4 4.0 -19.3 -356 0.005 this article

Cl 95%: confidence interval of 95%, Adjusted R2: coefficient of determination.
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