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A
dolescent idiopathic scoliosis 
(AIS) affects 2- 4 % of 
adolescents, where females are 
at a 10-fold higher risk of curve 

progression than males (Home et al, 2014). 
AIS results in >600 000 physician visits 
a year (Ogilve, 2010), which creates a 
socioeconomic burden. AIS is a three­
dimensional (3D) deformity of the 
spine, characterised by primary lordosis, 
secondary lateral curvature, and vertebral 
rotation (Schulte et al, 2008; Guo et al, 
2012). These abnormal spinal curvatures 
interfere with normal spinal curvatures' 
function- keeping the head over the pelvis 
and acting as a shock-absorber through the 
spine by distributing mechanical forces 
during daily activities (Bernhardt, 2011 ). 
This in turn requires corrective torques 
to maintain balance (Eshragi et al, 201 2). 
Although most adolescents with idiopathic 
scoliosis do not suffer from clinical 
symptoms, scoliosis progression can cause 
compromised respiratory functions and 
major cosmetic and psychological problems 
in some patients (Home et al, 2014 ). 

Bracing has been documented to be 
the most effective conservative treatment 

for stabilising the spine, preventing 
curve progression, and preserving spinal 
growth potentiality in patients with mild 
to moderate AIS (Wong and Liu, 2003; 
Weiss et al, 2005). However, the patient's 
acceptance to bracing-especially rigid 
bracing-still remains a matter of concern 
to most patients, which can ultimately 
affect treatment compliance and outcome 
(Wong et al, 2008). The main concern is 
that rigid braces need to be worn for many 
years until skeletal growth stops. This time 
is of extreme importance to adolescents 
as they are concerned with their external 
appearance; using braces detracts from this 
appearance. It can generate negative body 
image and cause poor self-esteem and, as 
a consequence, affect the psychological 
status of these patients (Olafsson et al, 
1999; Sapountzi-Krepia et al, 2001 ). In 
addition, the compromised ventilation that 
the brace causes reduces one's physical 
comfort and sense of wellbeing. Finally, 
the use of rigid plastic bulky braces that 
encircle one's trunk interfere with one's 
mobility during daily living activities, and 
increases functional discomfort (Olafsson 
et al, 1999; Sapountzi-Krepia et al , 2001; 
Wong et al, 2008). 

In an attempt to reduce the drawbacks 
of rigid braces, a dynamic flexible brace, 
called 'SpineCor', was developed by 
Coillard and Rivard in 1994 (Coillard et 
al, 2003). SpineCor is a dynamic, non-rigid 
harness that provides dynamic control of 
the shoulders, thorax, and pelvic girdles, 
restricting adverse movements. It corrects 
the deformity while preserving spinal 
mobility and growth (Wong et al, 2008; 
Szwed and Kolban, 2012). 

SpineCor depends on the corrective 
movement principle rather than the three­
point principle that is used by rigid braces 
for managing AIS (Coillard et al, 2007). 
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Spinal correction is achieved through the 
transmission of de-rotational and correcting 
forces via a system of corrective bands 
(Szwed and Kolban, 2012). 

An aspect that has not been studied 
yet is the effect of SpineCor bracing on 
sagittal plane spinal alignment in AIS. The 
frontal plane has long been the main plane 
of concern for assessing scoliosis (Patias et 
al, 2010), despite the fact that the sagittal 
plane is involved in both AIS initiation 
and progression. 

AIS is initiated by a sagittal plane 
deformity, followed by a rotational 
deformity and finally by a frontal plane 
deformity (Weiss and Klein, 2006). The 
initial sagittal plane deformity evolves 
when there is disproportionate growth 
between the anterior and posterior columns 
of the spine during the pubertal growth 
stage, occurring mainly in AIS with 
thoracic hypokyphosis. This resul ts in 
sagittal spinal malalignment, which causes 
bucking and spinal instability under self­
gravity compression, which causes scoliosis 
development and progression (Ylikoski, 
2005; Jiang et al, 2010). Moreover, the 
rate of curve progression is determined 
by the degree of the sagittal plane thoracic 
kyphosis. Curvatures with minor thoracic 
kyphosis are progressed at a higher rate 
than ones with major kyphosis (Ylikoski, 
2005). 

Pelvic alignment is intimately related to 
sagittal plane spinal alignment and balance 
(Chanplakorn et al, 2011 ; Roussouly and 
Pinheiro-Franco, 2011 ). With sagittal 
plane spinal malalignment, abnormal 
compensatory pelvic tilt is usually adopted 
to maintain an upright spine with efficient 
energy (Le Huec, 2011). Pelvic anteversion 
(reduced pelvic tilt angle) may cause 
sagittal plane spinal malalignment through 
bringing the apical region of the thoracic 
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curve anterior to the axis of spinal column 
rotation and the axis of the hip joint. This 
may result in adverse biomechanical effects 
on the apical region, causing increased axial 
rotational instability and curve progression 
(Jiang et al, 2010). Both sagittal plane 
spinal malalignment and the consequent 
adopted pelvic posture contribute to AIS 
development and progression (Ylikoski, 
2005). Thus, maintaining normal sagittal 
plane spinal alignment in AIS is important 
for the preservation of healthy posture 
(Newton et al, 2010). 

With the lack of knowledge regarding 
the effect of SpineCor brace on sagittal 
plane spinopelvic alignment, this study was 
conducted in an attempt to add to the body 
of knowledge in this regard. The effect of 
the SpineCor brace on the kyphotic angle, 
Iordotic angle and pelvic inclination in the 
sagittal plane and trunk imbalance in the 
frontal plane was assessed before and after 
a 6-month rehabilitation period. 

METHODOLOGY 

Participants 
Nineteen patients with clinically and 
radiographically diagnosed thoracic AIS 
participated in the study. They were referred 
by an orthopaedist at an outpatient clinic 
who was informed of patient inclusion and 
exclusion criteria. They were randomly 
assigned into two groups; experimental 
(group 1, n=9) and control (group 2, 
n= lO). Group 1 involved six females and 
three males, while group 2 involved seven 
females and three males. Their age ranged 
from 12-20 years, weight from 48-75 kg 
and height from 150-175 cm. All patients 
had a mild or moderate degree of scoliosis 
with a Cobb's angle of 20-40° and Risser 
sign >2. The SpineCor brace has been 
found to be effective in mild and moderate 
curves of scoliosis (Coillard et al, 2003). 
Its beneficial effects of preventing curve 
progression are evident with Cobb angles 
>20° and Risser sign 0- 3.40. 

Patients were excluded if they had 
any previous spinal surgery, any disorder 
that would interfere with maintaining an 
erect standing posture, such as cerebellar 
or inner ear disorders, any lower limb 
deformity that may interfere with the 
global posture, or a clinically diagnosed 
neuromuscular scoliosis. 
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Instrumentation 
A 3D Formetric II system (Diers 
International GmbH, Schlangenbad, 
Germany) was used for spinopelvic 
alignment assessment. The system 
allows fast, contactless, non-invasive 
and radiation-free static 3D assessment 
of the spine, thorax and pelvic girdle 
(rasterstereography). Surface analysis 
is conducted using a computer where 
quantification of linear and angular postural 
parameters is allowed. The print-out of the 
system provides the concerned variables 
directly among others. Rasterstereography 
was found to be a reliable method of 3D 
radiation-free back surface analysis and 
spinal deformity reconstruction (Drerup 
and Hiergolzer, 1996). It provides 
reliable data in patients with AIS treated 
conservatively or surgically and having 
a Cobb angle of up to 80° (Hackneberg 
et al, 2003). Rasterstereography shows a 
good correlation with th.e Raimondi method 
(X-ray based method) for vertebral rotation 
assessment (Mangone et al, 2013). It has 
been suggested to replace radiographs 
in AIS long-term follow-ups (Schulte et 
al, 2008). 

Standing anteroposterior and lateral 
X-ray views of the spine were used for 
assessing the degree of severity of scoliosis 
through measuring the Cobb angle. The 
angle was assessed by measuring the 
superior angle formed by two intersecting 
perpendicular lines drawn to the two lines 
that pass parallel to the superior and inferior 
surfaces of the most superiorly tilted and 
most inferiorly tilted vertebrae to the 
concave side of the curve (Kim et al, 2010). 

A SpineCor brace was used by group 1 
to test its effect on the spinopelvic 
alignment. It is a flexible brace that provides 
progressive correction of idiopathic 
scoliosis of a Cobb angle of 15° and more 
(Christine et al, 2008). It preserves normal 
body movement and growth and allows 
normal activities of daily living. It is worn 
comfortably and easily under clothes. It 
consists of two sections. The first section 
consists of the pelvic base, crotch bands 
and thigh bands. This section acts as an 
anchoring point and support for the actions 
applied by the corrective elastic bands to 
the patient's trunk. The second section 
consists of a bolero and corrective elastic 
bands. This is the part designed'to correct 
the scoliosis. The fitting of the corrective 

bands is specific for each patient and 
depends on the type and direction of curve. 
Corrective forces were increased gradually 
over the 6-month period after subsequent 
re-evaluation to ensure a stretching effect. 
For hygienic and comfort reasons, patients 
were advised to keep the brace clean as 
much as possible and to wear a cotton 
bodysuit under the brace. 

Procedures 
Initially, each patient was given an 
orientation session about the nature of the 
study and its aims. A written informed 
consent form was obtained from all patients' 
parents before starting the study, which 
was approved by the Ethical Committee 
of the Faculty of Physical Therapy, Cairo 
University. All patients were assessed for 
the dependent variables before and after 
a 6-month period, during which both 
groups received a rehabilitation exercise 
programme in the form of stretching and 
strengthening exercises, while group 1 also 
used the SpineCor brace. 

To assess the spinal curvatures, the 
patient's whole back was kept bare and 
the hair bound up. He/she stood in front 
of a black background screen at a distance 
of 2 meters from the Formetric II system 
projector. His/her position was adjusted 
so that the trunk region was viewed in the 
centre of the control monitor. 

A mark was drawn on the floor to ensure 
proper positioning of the patient. After 
proper positioning, the system was ready 
for image capture. The patient was asked 
to breathe normally, then to hold their 
breath while the image was captured. Three 
captures were performed and an average 
measurement was recorded. 

At baseline and before the SpineCor 
brace application for group I, the patient's 
posture was evaluated. The patient was 
asked to stand with bare feet and light 
clothes on a fl at surface. The type and 
direction of scoliosis were detected. The 
pelvic base of the SpineCor was applied 
first as it acts as an anchoring point and 
a support for the action applied to the 
patient's trunk by the corrective elastic 
bands. Then, a corrective detorsion 
movement was performed between the 
thorax and shoulder girdle; the thorax 
was brought counterclockwise and the 
shoulders clockwise. Then, the bolero 
was put on, together with the corrective 
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elastic bands that are designed to correct 
the scoliotic curve. All patients and their 
parents were taught how to manipulate 
the brace, how to perform their specific 
corrective movements and how to correctly 
fit the brace while maintaining an optimal 
corrective movement position. They were 
instructed to wear the SpineCor for 20 
hours per day for 6 months so that the free 
4 hours are taken in two or more intervals 
during the least active part of the day. They 
were instructed to wear the brace while 
sleeping (Christine et al, 2008). 

The rehabilitation exercise programme 
(Kisner and Colby, 1990) was conducted 
for both groups. It involved both stretching 
and strengthening exercises. The tight back 
muscles on the concave side of scoliosis, 
together with both hamstrings, were 
stretched and the elongated back muscles 
on the convex side were strengthened. This 
was in addition to strengthening the trunk 
muscles that are necessary for postural 
control and trunk stability. Exercises were 
conducted three times a week for the whole 
6-month period. 

Data and statistical analysis 
A pre-test post-test control group design 
was used in this study. The tested 
parameters were assessed before and after 
the 6-month rehabilitation period in both 
groups. Three parameters were tested in the 
sagittal plane and one in the frontal plane. 
The sagittal plane parameters were thoracic 
kyphosis, lumbar lordosis and pelvic 
inclination. The frontal plane parameter was 
trunk imbalance. The maximum kyphotic 
angle was recorded in the current study; 
it was measured as the angle between the 
upper inflection point near the vertebra 
prominence (C7 spinous process)' and the 
thoracolumbar inflection point. Similarly, 
the maximum lordotic angle was recorded 
and it was defined by the thoracolumbar 
inflection point and the lumbo-sacral 
inflection point near the midpoint of the 
two pelvic dimples. Pelvic inclination was 
measured as the mean vertical torsion of 
the two surface normals ( or the tangential 
planes) on the right and left dimples, where 
a positive pelvic inclination denotes a mean 
vertical component upwards and a negative 
inclination, a mean vertical component 
downwards. Finally, trunk imbalance refers 
to the lateral deviation of the vertebrae 
prominence from the midpoint of the 

two pelvic dimples. It is measured in 
millimetres and degrees. A positive value 
means a shift to the right, and a negative 
value a shift to the left. A printout of the 
measured variables was provided by the 
Formetric II system directly. 

Data were initially screened for 
normality and homogeneity of variance 
assumptions. This exploration was done 
as a prerequisite for parametric analysis. 
Normality assumption was tested through 
examining for the presence of significant 
normality tests, skewness and kurtosis. 
Once data were found not to violate both 
assumptions, parametric analysis was 
conducted. The statistical package for 
social sciences (SPSS. Inc, Chicago, IL) 
version 17 was used for statistical analysis. 

Two by two mixed design multivariate 
analysis of variance (MANOVA) was 
conducted to compare both groups' 
'between-subject effect' at each of the pre­
test and post-test conditions and between 
the pre-test and post-test conditions the 
'within-subject effect' for each group for 
the four tested variables. This is in addition 
to testing for the interaction effects between 
both independent variables. The alpha level 
of significance was set at 0.05. 

RESULTS 

Descriptive statistics revealed that the mean 
± standard deviation (SD) age, weight and 
height were 16.89 ± 2.15 vs 15.3 ± 2.5 years, 
59.78 ± 6.85 VS 62.5 ± 8.33 kg and 162.78 ± 

5.76 vs 159 ± 5.72 cm for group 1 vs group 
2. The unpaired t-tests revealed that there 
were no significant differences (P>0.05) 
between both groups for the age, weight, and 
height. On another regard, the two by two 
mixed design MANOVA indicated that the 
mean values for the thoracic kyphotic angle, 
lumbar lordotic angle, pelvic inclination 
and trunk imbalance decreased significantly 
(P<0.05) after the 6-month rehabilitation 
period compared with the values at the start 
of the study. 

Moreover, the mean value for the thoracic 
kyphotic angle decreased significantly 
(P<0.05) in group 1 compared with group 
2 after the 6-month period with no significant 
differences (P>0.05) found for the remaining 
variables. Tables 1 to 3 present the descriptive 
statistics and multiple pairwise comparison 
tests for the tested variables. 
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DISCUSSION 

Although the SpineCor seems to be more 
favourable than rigid braces to avoid the 
consequences of rigid brace use, there 
still remains a great controversy about its 
effectiveness (Coillard et al, 2003; Weiss 
et al, 2005; Coillard et al, 2007; Wong et 
al, 2008). The SpineCor brace was found 
to significantly reduce posterior rib hump, 
pectoral and hamstring muscle contractures 
and lumbar prominence, leading to clinical 
posture improvement and curve stabilisation 
as measured by the Cobb angle (Plewka, 
et al, 2013). It has the ability of stopping 
curve progression in about 60% of patients 
with AIS (Coillard et al, 2007), correcting 
the curve in 48%, and stabilising the curve 
in 28% (Szwed and Kolban, 2012). On the 
other hand, it was found that the SpineCor 
had a significantly less survival rate than 
the rigid brace as indicated by a prospective 
randomised controlled study with a mean 
follow-up of 45 months at skeletal maturity 
(Wong et al, 2008). The survival rate refers 
to the percentage of patients who did not 
show documented curve progression over 
the 45 months and completed the use of 
their initial treatment protocol over this 
time period. 

In addition, SpineCor was found to be 
less effective than rigid braces (Weiss et 
al, 2005; Wong et al, 2008). However, 
it should be noted that although rigid 
braces, Milwaukee braces specifically, 
were reported to provide lasting reduction 
in the degree of curvature (Edmonsson 
and Morris, 1977), subsequent studies 
with longer follow-up did not show these 
findings (Noonan et al, 1996). It was 
found that after rigid brace removal, the 
curve that was previously corrected by the 
end of brace use tended to increase once 
again towards the pre-treatment degree. 
This great controversy highlights the need 
for additional investigations of aspects of 
SpineCor effectiveness. 

In the same context, sagittal plane spinal 
alignment was not only found to affect 
scoliosis development and progression, but 
to affect the correctability of the deformity 
in the frontal plane as well. 

Although the sagittal plane deformity is 
the stiffest component of the 3D deformity 
and consequently the least correctable, there 
is evidence that correction forces applied in 

85 



PRACTICE 

the sagittal plane are capable of stabilising 
and even correcting the deformity in the 
frontal plane (van Loon et al, 2008). Thus, 
awareness of sagittal plane spinal balance 
is necessary to achieve optimum outcomes, 
avoid future complications (Schmitz et al, 
2005) and gain long-term patient satisfaction 
(Dimar et al, 2008). 

extension and retraction . Extension 
forces applied on the thoracic cage were 
previously suggested to correct unhealthy 
standing and sitting postures as kyphosis 
and trunk tilt in adolescents (Jiang et al, 
2010). 

The thoracic hypokyphotic effect 
of bracing has long been reported as a 

side effect of brace treatment that may 
be associated with pulmonary function 
impairment (Jiang et al, 2010; Courvoisier 
et al, 2013). Attention should be directed 
to the fact that the hypokyphotic effect 
of bracing should not be considered an 
absolute side effect as the studied samples 
may differ. For instance, the hypokyphotic 

The findings of the current study revealed 
a significant reduction in the mean value 
of the thoracic kyphotic angle in group 1 
compared with group 2 after the 6-month 
rehabilitation period. The reduced kyphotic 
angle indicates that the SpineCor brace 
has a hypokyphotic effect on the sagittal 
plane spinal alignment in the short term. 
Based on the corrective movement principle 
stated by Coillard et al (2002) corrective 
band adjustment allows transmission of 
posteriorly directed forces across the trunk 
which may provide a stretching effect to 
the anterior chest wall muscles favouring 

Table 1. Descriptive statistics of the measured spinopelvic alignment parameters in 
the sagittal and frontal planes 

Pre Available 
Tested group Mean:!: SD national data 

Trunk imbalance (mm) Group 1 14.41 ± 9.42 9.89 ± 7.67 

Group 2 9.76 ± 4.77 5.74 ± 2.19 

Pelvic inclination (0
) Group 1 19.5 ± 12.46 15 ± 11.05 

Group 2 24.07 ± 8.19 20.04 ± 9.15 

Kyphotic angle (0
) Group 1 44.3 ± 4.34 35.64 ± 6.11 

Group 2 48.02 ± 9.18 44.68 ± 8.92 

Lordotic angle (0
) Group I 37.24 ± 15.94 30.44 ± 14.45 

Group 2 42.22 ± 11.09 38.72 ± 11.16 

Group 1: experimental group (with brace); Group 2: control group (without brace) 

Table 2. Descriptive statistics of the measured spinopelvic alignment parameters in the sagittal and frontal planes 

Mean 
Tested (I) (J) difference 

Measure group Time Time (I - J) 

Trunk imbalance (mm) Group 1 Pre Post 4.52 

Group 2 Pre Post 4.02 

Pelvic inclination (0
) Group 1 Pre Post 4.5 

Group 2 Pre Post 4.03 

Kyphotic angle (0
) Group 1 Pre Post 8.66 

Group 2 Pre Post 3.34 

Lordotic angle (0
) Group 1 Pre Post 6.8 

Group 2 Pre Post 3.5 
Group 1: experimental group (with brace); Group 2: control group (without brace); 'significant at P<O. 05 

Hlf.il!U:UIWHN,Y 
Mean 

Tested (I) (J) Difference 
Measure group Time Time (I - J) 

Trunk imbalance (mm) Pre Group 1 Group 2 4.65 

Post Group 1 Group 2 4.15 

Pelvic inclination (0
) Pre Group 1 Group 2 -4.57 

Post Group 1 Group 2 -5.04 

Kyphotic angle (0
) Pre Group 1 Group 2 -3.72 

Post Group 1 Group 2 -9.04 

Lordotic angle (0
) Pre Group 1 Group 2 -4.98 

"' Post Group 1 Group 2 -8.28 

Group 1: experimental group (with brace); Group 2: control group (without brace); ' significant at P<O. 05 

Significance 

0.001· 

0.001 • 

0.001 • 

0.002· 

0.000· 

0.047* 

0.000· 

0.009* 

Significance 

0.185 

0.119 

0.353 

0.292 

0.284 

0.021· 

0.437 

0.178 

95% Conftdence interval 
for difference 

Lower limit Upper limit 

2.19 6.86 

1.8 6.24 

2.02 6.99 

1.67 6.39 

5.18 12.13 

0.04 6.64 

4.15 9.45 

0.99 6.01 

96% Contldence interval 
for difference 

Lower limit Upper limit 

-2.46 11.76 

-1.18 9.47 

-14.67 5.53 

-14.82 4.74 

-10.81 3.37 

-16.52 -1 .55 

-18.15 8.2 

-20.7 4.15 
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effect of the SpineCor brace recorded in our 
study could be considered as a beneficial 
effect as our studied patients had initial 
hyperkyphotic thoracic curve (>40°), and 
consequently had a straightening beneficial 
effect. However, Jiang et al (2010) and 
Courvoisier et al (2013) examined patients 
with initial hypokyphotic thoracic curve and 
the use of the brace reduced the kyphosis 
further. Thoracic kyphosis curvatures 
of >40° are considered hyperkyphotic 
according to Lenke 's categorisation of 
idiopathic scoliosis (Lenke et al, 2001). 
Lenke and colleagies paid significant 
attention to sagittal plane alignment in 
this classification as opposed to previous 
classifications (King et al , 1983 ). Our 
finding agrees with the recommendation 
of using braces in treating hyperkyphosis in 
skeletally immature patients with kyphotic 
deformities of 40-45° or greater (Lonestein 
and Winter, 1995). 

SpineCor use could be beneficial in 
improving right and left lateral reach in 
patients with hyperkyphosis. Patients 
with hyperkyphosis have significantly 
smaller reach distance compared with 
healthy individuals as assessed using 
functional reach tests. The rigidity of the 
spine in lateral bending may account for 
this difference (Eshraghi et al , 2012). The 
impairment in functional reach might be 
associated with the imbalance between 
the supporting anterior and posterior 
soft tissues and musculature (Lewis 
and Valentine, 2010). Reach distance 
is employed for assessing the ability to 
control balance and is related to the ability 
to perform functional tasks and the risk of 
falling (Lin and Liao, 2011). The effect of 
bracing in improving hyperkyphosis during 
scoliosis management was previously 
reported by Muller et al (2011 ). 

Despite the different tested braces, our 
reported hypokyphotic effect of SpineCor 
brace use is additionally consistent with 
the finding reported by Schmitz et al 
(2005). They examined the effect of the 
Cheneau brace on spinal profile in AIS 
using magnetic resonance examination. 
They suggested that the correction of the 
deformity was achieved by the application 
of postero-lateral force to the spine, 
leading to fl attening of thoracic curves. 
The hypokyphotic effect was confirmed 
furthermore by Labelle et al (1996) and 
Korovessis et al (2000), who used the 

Boston brace and the thoraco-lumbosacral 
orthosis respectively. 

On the contrary, our findings revealed 
no significant differences between both 
groups for the lumbar lordotic angle, pelvic 
inclination and trunk imbalance. This 
might be attributed to the construction of 
the SpineCor brace itself. The pelvic part 
acted as an anchoring point and support 
for the corrective actions applied by the 
corrective elastic bands of the bolero part, 
which mainly emphasise the thoracic 
region. 

The within-subject effect revealed 
significant decreases in all tested variables 
(thoracic kyphotic angle, lumbar lordotic 
angle , pel vie inclination , and trunk 
imbalance) after the 6-month rehabilitation 
period in both groups. The rehabilitation 
exercise programme conducted for both 
groups could provide an explanation for the 
obtained beneficial effects. The conducted 
stretching and strengthening exercises 
might have increased neuromuscular 
control and spinal stability, and assisted 
in biomechanical reduction of postural 
collapse, as previously reported (Weiss 
et al 2003). Additional improvement in 
spinal stability, antigravity muscle strength, 
balance and co-ordination were gained 
following active self-correction exercises, 
as indicated by Romano et al (2006) and 
Romano and Zaina (2007). 

Improvement might have been added 
furthermore through the use of the 
SpineCor brace in group 1. The SpineCor 
brace was developed to provide active 
corrective movements rather than passive 
forces (Zaina et al , 2010) . The corrective 
movements provided by the SpineCor 
brace provide the opportunity to maintain 
neuromuscular system integrity as well 
as re-educate the neuromuscular pattern 
through active bio-feedback (Coillard et 
al , 2003). Active mechanical biofeedback 
therapy is allowed through the adjustment 
of the four corrective elastic bands of 
this dynamic harness. Moreover, a 
counter-rotatory pressure was imposed 
on the convex side of the curve through 
the bolero, which may counter curve 
progression and allow more movement 
on the concave side. 

Limitations 
This study is limited by the small sample 
size that may result in type 2 error. The lack 
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of long-term follow-up, no documentation 
of the length of time bracing was used, 
nor how often exercises were completed 
by each participant, and not assessing for 
the patients' perceived satisfaction and 
self-image are also limitations. 

CONCLUSIONS 

The SpineCor brace with exercise as well 
as exercise alone comparing pre to post 
test were beneficial in reducing thoracic 
hyperkyphosis, lumbar lordosis , pelvic 
inclination as well as trunk imbalance in 
the short term, but comparing between 
groups, only the SpineCor brace with 
exercise improved thoracic hyperkyposis . 

Thus, the SpineCor brace with exercise 
or exercise alone can be used in treating 
AIS by reducing spinopelvic alignment 
deterioration in both the sagittal and 
frontal planes. IJTR 
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