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Cheneau Brace In The Treatment
Of Idiopathic Scoliosis

ABSTRACT:
Introduction. Scoliosis is a three-dimensional deformity of the spine that requires a
three-dimensional correction.

The aim of the paper. The aim was to evaluate the effectiveness of the Cheneau
brace in the treatment of idiopathic scoliosis.

Patients and Methods. The retrospective study included 20 girls treated by the
Cheneau brace. The criteria for inclusion were: double idiopathic thoracolumbar
scoliosis over 20 degrees as measured by Cobb at the beginning of the treatment,
continuous treatment with a brace and exercises controlled by an expert team until
the end of growth and upon reaching skeletal maturity (Risser 5). The data were
collected from medical records: age, the value of Cobb’s angle and degree of bone
maturity at the beginning and end of treatment. We analyzed changes in scoliosis at
the end of treatment compared to the initial curve by examining the two radiographs
made at the beginning and end of treatment. The change of scoliosis is described
as: reduced, stabilized or worsened curvature. The success of the treatment is
considered to be the reduction and stabilization of scoliosis.

Statistical analysis tool SPSS was used for result presentation and statistical
inference.

Values p<0.05 were considered statistically significant differences.

Results. Success in treatment (reduction / stabilization of scoliosis) was noted

in 90% of the respondents. Thoracic scoliosis was reduced in 50% of patients,
stabilized in 40%, worsened in 10% of children. Reduction of lumbar scoliosis is in
70% and stabilization in 25% of patients. The average correction of thoracic scoliosis
is six degrees (p <0.002) and correction of lumbar scoliosis is eight degrees (p
<0.001). The average age at baseline was 12.7 years; girls have had approximately
five braces changed during 4.5 years of treatment.

Conclusion. The results of this study confirm the efficiency of the Cheneau brace in
the treatment of idiopathic scoliosis in 90% of patients.
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Introduction

Idiopathic adolescent scoliosis is a complex three-dimen-
sional deformity of the spine, with the lateral curve in
the frontal plane, rotation in transverse plane and profile
change in the sagittal plane.*? Scoliosis is diagnosed by
clinical examination, and treatment decisions are based
on radiological findings. The standard parameter for
assessing the curvature in the frontal plane is the Cobb
angle. It is a leading factor in therapy evaluation, along
with all the parameters that define child growth and de-
velopment and the importance of curvature progression
in the growth period.2 Risser sign defines bone maturity
and the completion of growth.3 Conservative treatment of
the scoliosis involves kinesitherapy, application of bra-
ces, radiological testing, regular monitoring of the flow
of treatment, monitoring of the respiratory function and
psychological support.* The indication for a brace appli-
cation is curvature of the spine of 20-45 degrees measured
by Cobb and Risser sign of bone maturity up to three (3).

Scoliosis, as a three-dimensional deformity, requires a
three-dimensional correction (3D), in all three anatomical
planes.>® Among the more contemporary braces that satisfy
this principle is the Cheneau brace.

The aim of the paper

The aim was to evaluate the effectiveness of the Cheneau
brace in the treatment of adolescent idiopathic scoliosis.

Patients and Methods

The retrospective study included 20 girls treated by the
Cheneau brace at the Institute of Physical Medicine and
Rehabilitation “ Dr Miroslav Zotovi¢ “ in Banja Luka,
in the period from 2006 to 2013. The girls were chosen
randomly. Inclusion criteria for this research were: 1.
double idiopathic thoracolumbar scoliosis over 20 degrees
by Cobb at the beginning of treatment and 2. continuous
treatment - Cheneau brace and exercises under the control
of the team of experts until the cessation of growth and
achieving bone maturity (Risser 5). The girls used the
Cheneau brace for 22 hours a day and were exercising daily
for two hours until the termination of the treatment.

The data for this study were taken from medical docu-
mentation: the girls’ age at the beginning and end of the
treatment, the value of Cobb angle and degree of bone
maturity (Risser) at the beginning and end of the treatment,
the number of the braces replaced by each girl. The average
age of the children was determined at the beginning of the
treatment, the average number of years in treatment and
the number of the braces made.

The change of scoliosis was analyzed at the end of the tre-
atment in comparison to the initial curvature by examining
the two radiographs of the spine with the Risser sign

displayed in posteroanterior at the end and beginning of
the treatment. The thoracic and lumbar curvatures were
measured by Cobb and the values of the curvatures for
every child and each curvature at the beginning and end
of the treatment were compared. Based upon the value
changes of the Cobb angle on the two radiographs, the
treatment outcome was defined:

1. the curvature reduction (for more than 5 degrees me-
asured by Cobb)

2. the curvature stabilization (when the change was not
more than 5 degrees)

3. the curvature deterioration (curve increased by more
than 5 degrees).

The success of the treatment was considered to be the
reduction and stabilization of scoliosis.

The degree of bone maturity was measured when the
treatment began and was compared with the final outcome
of treatment, when the treatment was completed and when
the radiological bone growth verification of all patients was
completed. The significance of the change and the success
of treatment in children with high risk of progression of
scoliosis (Risser under three) was evaluated.

Statistical analysis tool SPSS was used for result presenta-
tion and statistical inference.

Values p<0.05 were considered statistically significant di-
fferences.

Results

In 90% of the examinees [n = 18] in the research, with
double thoracolumbar idiopathic scoliosis, the treatment
with the application of the Cheneau brace and by continual
exercising was successfully finished. Out of 20 thoracic
curvatures, 18 of them were treated successfully, and one
(1) out of 20 lumbar curvatures has deteriorated. The
structure of the examinees and value change of the scoliotic
curves measured by Cobb is available in Table 1.

Average thoracic scoliosis at the beginning of the treatment
was 33.80 degrees and the lumbar scoliosis was 29.45
degrees. The average age at the beginning of the treatment
was 12.7 [SD=1.29].

The greatest measured scoliosis were 45 degrees [n=2],
which were successfully controlled by the action of brace.
The lowest scoliosis of 20 degrees [n=3] became either
reduced [n=2] or deteriorated [n=1, lumbar scoliosis
with Risser of 3]. Characteristic of the smallest lumbar
curves (20 degrees) is that they are secondary curves, of
primary major thoracic scoliosis (30-40 degrees), which
were stabilized during the treatment (Table 1). The largest
scoliosis at the end of the treatment was 40 degrees, in the



thoracic segment [n=4], and the smallest was 10 degrees,
in the lumbar segment [n=5].

Table 1. Structure of the respondents and changes of
findings

TSPTTSAT LSPTLSAT

D. DRAGIC, B. STEVANOVIC-PAPIC, G. TALIC, N. TOMIC, V. SOLAJA-KOSCICA 69

Table 2. Result of treatment and Risser’s sign

Risser prior to treatment Risser

Change of scoliosis after o 1 5 3
treatment

Total

7 3 4 6 20

Children Risser  (Cobb (Cobb GT BM N

angle) angle) % 35.015.020.0 30.0 100.0
! 12 2 44 40 40 35 5 S Thoracic scoliosis
e I e P

% 57.166.7 25.0 50.0 50.0

4 11 0 3 30 25 15 6 7 - N 2 1 3 2 8
5 110 3 30 31 20 6 6 Stablized % 28.633.3 75.0 33.3__40.0
6 12 0 25 25 25 20 5 5 N N 1 0 0 1 5
7 13 0 26 14 34 25 4 5 % 14.3 0.0 0.0 16.7 10.0
8 13 1 42 35 32 30 4 5 Lumbar scoliosis
9 11 0 22 30 34 23 6 7 Reduced N 5 2 2 5 14
10 12 1 40 20 30 10 ) 4 % 71.466.7 50.0 83.3 70.0
11 14 2 29 19 25 15 3 4 " N 2 1 2 O S
12 14 2 45 40 3 3 3 3 i % 28.633.350.0 0.0 25.0
13 14 3 28 21 24 10 3 3 Deteriorated N 0 0 0 1 L
14 14 3 28 30 20 26 3 3 % 00 00 00 167 50
15 13 3 40 20 20 10 4 3
16 12 3 40 30 30 20 5 4 The structure of patients at the beginning of the treatment
17 11 0 26 20 30 30 6 7 shows that the potential for deterioration of the curve was
18 12 1 27 923 45 30 5 5 greatin 14 children (70%), who had the Risser sign less than
19 14 3 44 40 35 25 3 3 three (Risser < 3). The treatment was successful in children
20 12 3 30 40 20 10 3 3 who had the Risser sign 1 and 2 (Table 2). Reduction of the

Key: TPT-Thoracic scoliosis prior to treatment, TAT-Thoracic
scoliosis after treatment,

LPT-Lumbar scoliosis prior to treatment, LAT-Lumbar scoliosis
after treatment,

GT- Years of treatment, BM —Number of braces

On average, every girl changed five braces during growth
and treatment (Table 1). The new braces were made once
a year, usually every 10 months. All the girls finished their
treatment at the age of 17, and were treated for an average
of 4.5 years.

The success in the treatment of scoliosis is considered to be
the reduction and stopping (stabilization) of the scoliosis
in progression. The thoracic curve was reduced (more
than five degrees by Cobb) in 50% of patients [n =10],
and stabilized (change of scoliosis up to five degrees) in
40% [n=8], which made a success in treatment up to 90%
of children [n =18]. Two curves deteriorated (10% of the
children) for more than 5 degrees (Table 2). The treatment
was successful in 95% of the lumbar scoliosis [n =19].

thoracic scoliosis was greatest in children with Risser sign
1(66%) [n =7].

Reduction of the lumbar scoliosis was greatest in children
with Risser sign 3 (83%) [n = 6].

Deterioration was noted in children with Risser sign 3 [n =
2]land o [n=1].

Maximal correction of the scoliosis was 20 degrees [n=2],
in children with the Risser sign 1 and 3 (Table 1). The
minimum value of the correction, which is considered the
improvement of the findings, is six degrees [n =2], and is
characterized by a diverse structure of patients (Risser zero
and three, scoliosis less and greater than 30 degrees).

Reduction of the scoliosis up to five degrees is classified as
the scoliosis stabilization and it is present in eight thoracic
and five lumbar curves (Table 2).

By analyzing the value reductions of the thoracic curves
in the overall sample (Table 3), the average reduction is
6.2 degrees [n =20, SD=7.8]. The average reduction of the
lumbar curves is 8.5 degrees [n =20, SD = 5.7].
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Table 3. Average value of the scoliotic curves at the
beginning and at the end of treatment

Std.
Scoliosis (Cobb Std.  Mean  Std.
Mean ) Error P
angle) Dev. Correction Dev.
Mean
Thoracic curve
: 33.80 7.84
prior to treatment
Thoracic curve
27.60 8.16  6.20 7.79 1.742 0.002
after treatment
Lumbar curve
i 29.45 6.79
prior to treatment
Lumbar curve
Lrmbarcury 2095 819 850 570 1.276 0.000

after treatment

The lumbar scoliosis are characterised by a greater per-
centage of reduced scoliosis, lower rate of deterioration
(Table 2), and larger curvature correction (Table 3).

By analyzing the bone maturity at the beginning of the
treatment with an average degree of curve correction, the
greatest one was noted in children with Risser 1, which was
average 12 degrees (Table 1).

Discussion

The research so far have shown that with the application of
the braces we can change the progress of the scoliosis,7#!
and this paper also confirms the notion by proving the
efficiency of the Cheneau brace. Primary goals in treating
scoliosis are to reduce the curve and stop the progression
of the curve, 4 and that was accomplished at the end of
treatment in 90% of the patients. Similar results are present
in other researches, where the goal was accomplished in
86% and 100% of patients.[**!

Correction of the curve is depicted differently in various
studies. The results vary from 23% of the children,"! 26%
Ol up to 69%.1°1 The reduction of the thoracic curves in
this research was noted in 50% of the children, and lumbar
in 70%, what proves the efficiency of the Cheneau brace,
and is also within the results of other researches. In order
for the brace to be effective, it has to be functional, must
be worn regularly and the treatment should last until the
end of growth. All the patients in this research followed
the mentioned rules. In some researches, where children
quitted their treatment or interrupted continuity of
treatment, the results were worse. 2!

In this research, the lumbar scolioses were in higher
percentage lowered in comparison to the thoracic, and are
characterized by a larger correction of the curves, what
other authors also state. [ Average curve correction (6.2
to 8.5 degrees) is in compliance with other researches.[112

TAt the end of treatment the corrections from 6 degrees ['?]
to 11 degrees [SD = 7,4 11! are registered.

Stabilization of the curve in the studies varies from 15%
lto 60% of children. ™ In this research there have been
40% of thoracic and 25% of lumbar curves stabilized,
what is also in accordance with the average results of
other researches. Scolioses of over 40 degrees were more
frequent in thoracic segment [n =5], then the lumbar [n =
1] .They were stabilized at the end of the treatment, while
other smaller curvatures in both segments were mainly
reduced (Table 1).

There is a direct correlation between the growth potential
and progression of the idiopathic scoliosis when the child is
in the phase of accelerated growth and when both the body
height and growth speed are prominent.™! The data from
this research that all the patients who had Risser 1 and 2
at the beginning of the treatment successfully finished
the treatment, indicate the positive effect of the Cheneau
brace in long term treatment of idiopathic scoliosis, that by
definition, have a great potential for deformity progression.
Averagely, the girls wore the brace 4.5 years (Table 1) and
regularly exercised, which, along with the braces function,
emphasizes the importance of continual cooperation
between the child, their parents and the expert.

By analyzing the degree of skeletal maturity at the
beginning of the treatment with an average degree of
the curve correction, the largest correction was noted
in children with Risser 1, with the average correction of
lumbar scolioses of 12 degrees, standing out the brace’s
possibilities in the phase of skeletal growth (Table 1).

By observing the maximal and minimal curvature correc-
tions, in regard to the degree of skeletal maturity, there
was no significant change in the structure of the patients,
what confirms the importance of individual evaluation and
treatment of every scoliosis and every child.

Literature emphasizes the decrease of surgical procedures
using the brace. Frequency of the surgery of deformity is
said to vary from 0%, 0.9%,"3! to 3.8% U4'in the investi-
gated groups.

The deteriorations in this research did not require any
surgical procedure.

The success of this group of patients is a result of a
great teamwork and the braces effectiveness. Long term
application of the brace during growth, regular exercising
and frequent examinations of the team of experts, parti-
cipation of the parents and continual child support repre-
sent a precondition for a successful treatment. Changes in
clinical findings of the spine during growth period and also
the functionality of the brace require a constant control by
the team of experts, individual evaluation, timely drafting



of a new brace which, according to these results, has a good
effect in the treatment of idiopathic scoliosis.

Limitations of this research are in regard to the small
group of patients and the factors of inclusion that define
the group with only the double scoliosis and the application
of only one type of brace.

The positive side of this research is that all the patients
from the mentioned group have finished their treatment,
and the results that we have been provided with allow
the insight in the therapeutic of one particular treatment
protocol by applying only one brace type.

Conclusion

Successful treatment of idiopathic scoliosis with the
application of the Cheneau brace was achieved in 90% of
the patients. Scoliosis was reduced in 50% of thoracic and
70% of lumbar curves. Scoliosis was stopped in progression
in 40% of thoracic and 25% of lumbar curves.

Deterioration in 10% of the patients did not lead to a
surgical procedure. The greater is the degree of correction
of the lumbar curves in relation to the thoracic curves. In
all the patients with Risser sign 1 and 2 the medical findings
were improved. This research proves the therapeutic effect
of the Cheneau brace in treatment of the thoracic and
lumbar idiopathic scolioses, as long as the brace is applied
22 hours a day and exercises are conducted regularly. The
importance of continual application of the brace, physical
therapy, team monitoring of the clinical findings and the
braces effect emphasize the complexity in treatment of
idiopathic scoliosis.
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Cheneau mider u lijeCenju idiopatskin skolioza

SAZETAK:

Uvod. Skolioza je trodimenzionalni deformitet kicmenog stuba koji zahtijeva trodimenzionalnu korekciju.

Cilj rada. Utvrditi efikasnost Cheneau midera u lijeenju idiopatskih skolioza.
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Ispitanici i metode. Retrospektivna studija obuhvatila je 20 djevojcica lijec¢enih Cheneau miderom. Kriterijumi za ukljucivanje
su bili: dvostruka idiopatska torakolumbalna skolioza preko 20 stepeni mjerena po Cobbu na pocetku lije¢enja, kontinuirano
lije¢enje miderom i viezbama pod kontrolom stru¢nog tima do zavrSetka rasta i dostizanja koStane zrelosti (Risser 5). Podaci

su prikupljieni iz medicinske dokumentacije: uzrast, vrijednost Cobb-ovog ugla i stepen kostane zrelosti na pocetku i na kraju
lijeCenja. Analizirana je promjena skolioze na kraju lije¢enja u odnosu na pocetnu krivinu uvidom u dva radiograma ucinjena na
pocetku i na kraju lijecenja. Promjena skolioze je opisana kao: smanjena, stabilizovana ili pogorsana krivina. Uspjeh u lijeCenju je
podrazumijevao smanjenje i stabilizaciju skolioze.

Za prikaz rezultata i statistiCko zakljuCivanje koriscen je analitiCko-statistiCki alat SPSS. StatistiCki znacajne razlike smatrane su
vrijednosti p<0.05.

Rezultati. Uspjeh u lijeCenju (smanjenje/stabilizacija skolioze) bio je kod 90% ispitanika. Torakalna skolioza je smanjena kod
50% ispitanika, stabilizovana kod 40%, pogorSana kod 10% djece. Smanjenje lumbalne skolioze je kod 70%, a stabilizacija kod
25% ispitanika. Prosje¢na korekcija torakalne skolioze je Sest stepeni (p<0.002), a korekcija lumbalne skolioze je osam stepeni
(p<0.001). Prosjecni uzrast na pocetku lijeCenja je 12,7 godina; djevojcice su prosje¢no promijenile pet midera tokom 4,5 godine
lijecenja.

Zakljuéak. Uspjesno lijeCenje idiopatskih skolioza primjenom Cheneau midera u navedenom uzorku je ostvareno kod 90%
ispitanika.

Kljuéne rijeéi: idioptska skolioza, Cheneau mider



