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Summary

Background: The objective of the study was to perform a clinical, comparative assessment of the degree of pos-
tural deformities before and after the treatment of idiopathic scoliosis in patients treated with 
SpineCor brace compared to the control group.

 Material/Methods: A group of 90 children with idiopathic scoliosis (including 74 girls) at the average age of 12.2 was 
subject to prospective observation. Average pre-treatment Cobb angle was 24.9° in the thoracic 
spine and 25.8° in the lumbar spine. The group actively treated with the SpineCor brace consist-
ed of 45 children, while the control group consisted of the remaining 45 children with the natu-
ral course of the disease.

Results: Both groups did not differ significantly in terms of age, gender, height, body weight, Risser sign of 
skeletal maturity and baseline clinical and radiological parameters of scoliosis. Significant reduc-
tion of rib hump was observed upon 2-year SpineCor brace treatment (P=0.04) compared to the 
group treated by physiotherapy only (P=0.91). Similarly, improvement in lumbar prominence was 
observed in the actively treated group (P=0.009), with a trend towards worse results in the control 
group (P=0.07) In the group treated with the SpineCor brace, significant reduction in pectoral 
and hamstring muscle contractures as well as reduction in shoulder asymmetry and reduction in 
anterior and posterior vertical deviation were observed.

Conclusions: Treatment using the SpineCor dynamic brace leads to a clinical improvement in posture, particu-
larly to reduction in rib hump, lumbar prominence and muscular contractures.
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BACKGROUND

The most important goal of conservative treatment of sco-
lioses is prevention of curvature progression or even the 
correction of curvature [1]. However, from the standpoint 
of patients (i.e. mostly pubertal girls), aesthetic improve-
ment is very important. For these children, the main ar-
gument to use the brace is the improvement of looks and 
cosmetic reasons. Since the literature available on the 
subject is scant [2–6], we decided to evaluate the impact 
of dynamic brace use on various postural aspects in chil-
dren with scoliosis. The use of SpineCor dynamic braces 
has gained many supporters over recent years and is wide-
ly propagated [2,7–10].

The objective of the study was to perform a clinical, compar-
ative assessment of the degree of postural deformities before 
and after the treatment of idiopathic scoliosis in patients 
treated with SpineCor brace compared to the control group.

MATERIAL AND METHODS

The entire group of 90 children with idiopathic scoliosis (in-
cluding 74 girls) was subject to prospective observation. The 
mean age of the children was 12.2±2.4 years (ranging from 7 
to 16 years). SpineCor dynamic braces have been routinely 
used in the treatment of scoliosis at site since 2006. The study 
was conducted as part of routine hospitalization associated 
with scoliosis treatment. In all cases analyzed in this study, 
the examination, qualification, placement of the brace and 
brace position corrections were performed by a SpineCor 
LTD (BP)-certified rehabilitation specialist. Included in the 
study were patients with Cobb angle of 15–40°, with Risser 
sign of skeletal maturity of 0–3. Girls were at most one year 
after first menstruation. Children with neurogenic scolio-
sis, scoliosis due to congenital defects, or children previous-
ly treated with other conservative and surgical techniques 
were excluded from the study. Pre-treatment Cobb angle 
[11] was 24.9±7.6° (range between 15° and 40°) in the tho-
racic segment and 25.8±6.3° (range between 15° and 40°) 
in the lumbar segment. Individual clinical parameters are 
listed in Table 1. Types of scolioses represented in individ-
ual groups are presented in Figure 1.

The group actively treated with the SpineCor brace consist-
ed of 45 children. The control group consisted of the re-
maining 45 children, potentially qualifying for brace treat-
ment, with the natural course of the disease, subjected to 
systematic observation and physiotherapy program. The 
control group consisted of children whose parents did not 
agree for the treatment or in whom the treatment was not 
possible due to social reasons.

The schedule of visits and the treatment procedure were con-
sistent with the SpineCor treatment protocol [12]. Patients 
were advised to wear the brace 20 hours a day while engag-
ing in their normal lifestyle, including physical activities 
while wearing the brace. Four hours of not wearing the 
brace were allowed, albeit not as a single four-hour streak. 
The break period had to be divided into at least to short-
er periods of less daytime activities. The need to wear the 
brace while sleeping was underscored.

Frontal examination included asymmetry in the position of 
head and shoulders, the depth of the waist and the protuber-
ance of hips. Range of motion was assessed in the limbs. The 
contracture of pectoral muscles was assessed while standing 
by a vertical plane by the measurement of the angle of an-
teflexion of an extended upper limb at the moment of mo-
bilization of other pectoral muscles compensating for the 
limb movement. The contracture of hamstring muscles was 
assessed in forward bend with extended, connected lower 
limbs, as the distance between the fingers and the surface, 
expressed in centimeters.

Patient’s back was assessed in standing and bent positions. 
The posterior rib hump and the lumbar prominence were 
measured in degrees using a scoliometer in Adams test. 
The examination consisted in viewing the back from the 
perspective of the lower limbs. Trunk asymmetry consist-
ing in unilateral elevation of the paraspinal dorsal region 
due to the spinal rotation at the particular level. Next, the 
angle between the slope of the hump and the line parallel 
to the surface crossing the hump apex was determined us-
ing the scoliometer. The scoliometer was used in a similar 
manner to measure the deformation in the lumbar segment 
known as the lumbar prominence. Rotation and incline 

Clinical parameter
Brace (n=45) Control group (n=45)

Baseline 24 months P Baseline 24 months P

Rib hump (degrees)  10.3±3.3  8.6±3.8 0.04  8.1±4.4  8.2±4.1 0.91

Lumbar prominence (degrees)  10.3±4.3  7.8±3.9 0.009  8.6±4.0  10.4±4.5 0.07

Shoulder asymmetry (cm)  0.90±0.28  0.59±0.46 0.004  0.78±0.35  0.80±0.35 0.77

Contracture of pectoral muscles (degrees)  21.4±9.6  9.8±8.5 <0.001  18.8±8.5  17.3±7.2 0.39

Contracture of hamstring muscles (degrees)  9.4±8.8  3.3±8.0 0.02  5.0±6.3  5.5±7.9 0.76

Anterior vertical deviation (cm)  0.98±0.48  0.53±0.48 <0.001  0.82±0.64  0.69±0.68 0.40

Posterior vertical deviation (cm)  0.84±0.50  0.27±0.40 <0.001  0.83±0.81  0.48±0.59 0.06

Kifosis (degrees)  23.1±10.1  20.8±9.7 0.37  23.5±9.3  22.9±11.1 0.82

Lordosis (degrees)  33.2±6.4  30.3±4.8 0.06  30.3±8.2  27.6±8.6 0.20

Table 1. Clinical characteristics of patients at baseline and after 24 months in the brace treatment group and in the control group.
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of trunk segments were assessed in two planes at shoulder 
girdle, chest and pelvis. Lateral dislocation was assessed us-
ing the Th1/S1 vertical line; the shift to the right or to the 
left was expressed in millimeters. The spinous processes of 
the vertebra were marked on the skin using a special pen-
cil. Next, the type of scoliosis and the effect of correction 
applied were assessed.

The study was approved by the Bioethics Committee of the 
Medical University of Łódź.

Statistical analyses

Statistical analyses were made using STATISTICA 10 software 
package (StatSoft, Inc. 2011). The numerical values were 
presented as arithmetic means with standard deviations. The 
statistical analysis was conducted using Student’s t-test for 
normal distribution; in other cases, Mann-Whitney’s U-test, 
Wilcoxon’s test and Spearman’s rank correlation test were 

used. The Shapiro-Wilk’s test was used to assess the normal-
ity of distribution. Probability level corresponding to statis-
tical significance was set at 0.05.

RESULTS

Both group were not statistically different in terms of age 
(P=0.38), sex (P=0.28), height (P=0.19), body wight (P=0.32), 
Risser sign of skeletal maturity (P=0.67). The baseline thorac-
ic Cobb angle was similar in the SpineCor group and in the 
control group (25.5±8.9 vs. 24.2±5.4, respectively; P=0.53), 
as was the lumbar Cobb angle 27.2±7.1 vs. 24.2±4.9, respec-
tively; P=0.06). Also the baseline clinical examination pa-
rameters as listed in Table 1 did not differ between the study 
groups. The observation period was 2 years in all children.

Significant reduction in rib hump compared to baseline 
was demonstrated upon a 2-year use of the SpineCor brace 
(10.3±3.3 vs. 8.6±3.8; P=0.04) compared to the control group 

Left thoracolumbar

Right thoracic

Right thoracolumbar

Right thoracic, left lumbar

Left lumbar

Right lumbar

Left thoacic

Left thoracic, right lumbar

11
4

22

20
16

14

2
1

Figure 1.  Types of scolioses represented 
in the study group of 90 
children.

Figure 2.  Rib hump angle at baseline 
and after 24 months in the 
brace treatment group (A) and 
in the control group (B).
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Figure 3.  Lumbar prominence angle 
at baseline and after 24 
months in the brace treatment 
group (A) and in the control 
group (B).
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treated by physiotherapy only, where improvement was not 
observed 8.1±4.4 vs. 8.2±4.1; P=0.91). Similarly, improvement 
in lumbar prominence was observed in the actively treated 
group (10.3±4.3 vs. 7.8±3.9, P=0.009), with a trend towards 
worse results in the control group (8.6±4.0 vs. 10.4±4.5, 
P=0.07). The results are presented in Figures 2 and 3.

The mean change in the hump angle upon 2-year observa-
tion period was –2.4±3.8 in the SpineCor group compared 
to 0.45±3.9 in the control group (p<0.001). Similarly, the 
mean change in the lumbar prominence angle upon 2-year 
observation period was –2.8±3.1 in the SpineCor group com-
pared to 1.7±5.3 in the control group (p<0.001).

In addition, in the group treated with the SpineCor brace, 
significant reduction in pectoral and hamstring muscle 
contractures as well as posture improvement (reduction in 
shoulder asymmetry and reduction in anterior and posteri-
or vertical deviation – see Table 1) were observed.

DISCUSSION

This article presents the clinical effects of the treatment of 
idiopathic scoliosis using the SpineCor brace. According to 
current SRS criteria, therapeutic success is currently defined 
as lack of Cobb angle progression larger than 5 degrees or 
as a reduction in the curvature. These success criteria were 
met for the SpineCor treatment by 78% of children in the 
study group. In the control group, stabilization (without im-
provement) was achieved in 53% of patients, and progres-
sion of scoliosis was observed in 47% of patients.

Posture improvement as assessed in the clinical trial was 
achieved in the study group. Significant reductions in rib 
hump and lumbar prominence were observed upon the use 
of the SpineCor brace; no such effect was observed in the 
control group. Similarly, positive results were obtained with 
regard to postural verticalization. The studies conducted by 
the Coillard group showed that the reduction in the hump 
seize as measured by a scoliometer in children treated with 
SpineCor brace was correlated with the curvature angle de-
termined from the radiological image by the Cobb method 
[8]. The authors suggest that this simple clinical measure-
ment can be used for screening examinations as for estima-
tion of treatment [2]. A similar linear relationship between 

the radiological measurements (Cobb angle, vertebral rota-
tion) and the results of clinical examination using the scoli-
ometer was observed in a study conducted in Poznań [13].

Misterska et al. observed that wearing the brace has no neg-
ative impact in the activity and mental health of girls. What;s 
more, the patients had much better perception of the shape 
of their chest [14]. Kinel et al. also observed that the use of 
braces has no negative effect on the quality of life of adoles-
cents [4]. In another study, the same group reported that 
girls with curvatures larger than 45° treated by SpineCor 
braces had lower rotational deformity of the chest com-
pared to non-treated children; however, no difference was 
observed in relation to the deformity in frontal and sagittal 
planes [5]. Several authors highlighted the discrepancy be-
tween the Cobb angle and the degree of thoracic deformity 
[3,6]. The thoracic deformity may be improved by using the 
brace despite a measured increase in the Cobb angle [6]. 
These observations suggest that not only attempts to reduce 
the scoliosis angle, but also cosmetic reasons are important 
arguments supporting the use of the brace. Forces exerted 
by the brace model the soft tissues and the rib hump, im-
proving their appearance.

As shown by recent metaanalysis published by Sanders et 
al. in 2012, one may expect reduction in the scoliosis angle 
progression by ca. 6° when using the brace [15]. The num-
ber needed to treat (NNT), which is a parameter important 
from clinical and economical standpoints, shows that 9 in-
dividuals have to be treated using the brace to avoid ortho-
pedic surgery in 1 patient. Better effects were observed in 
very well-compliant patients; in such cases, the NNT was 4 
(1 surgery avoided per 4 braces worn). One should keep in 
mind that despite high efficacy, surgical treatment of sco-
liosis is associated with one of the highest percentages of 
complications. In a large American registry, the frequen-
cy of early complications per nearly 52,000 procedures in-
cluded in the analysis was 15%, with peri-operational mor-
tality of 0.17% [16].

CONCLUSIONS

Treatment using the SpineCor dynamic brace leads to a clin-
ical improvement in posture, particularly to reduction in 
rib hump, lumbar prominence and muscular contractures.

1. Negrini S, Grivas TB, Kotwicki T et al: Why do we treat adolescent idio-
pathic scoliosis? What we want to obtain and to avoid for our patients. 
SOSORT 2005 Consensus paper. Scoliosis, 2006; 1: 4

2. Griffet J, Leroux MA, Badeaux J et al; Relationship between gibbos-
ity and Cobb angle during treatment of idiopathic scoliosis with the
SpineCor brace. Eur Spine J, 2000; 9: 516–22

3. Grosso C, Negrini S, Boniolo A et al: The validity of clinical examina-
tion in adolescent spinal deformities. Stud Health Technol Inform,
2002; 91: 123–25

4. Kinel E, Kotwicki T, Podolska A et al: Quality of life and stress level in 
adolescents with idiopathic scoliosis subjected to conservative treat-
ment. Stud Health Technol Inform, 2012; 176: 419–22

5. Kinel E, Kotwicki T, Stryła W et al: Corrective bracing for severe idio-
pathic scoliosis in adolescence: influence of brace on trunk morphol-
ogy. Scientific World Journal, 2012; 2012: 435158

6. Weiss HR: Clinical improvement and radiological progression in a girl 
with early onset scoliosis (EOS) treated conservatively – a case report. 
Scoliosis, 2006; 26: 13

REFERENCES:

7. Coillard C, Circo AB, Rivard CH: SpineCor treatment for Juvenile
Idiopathic Scoliosis: SOSORT award 2010 winner. Scoliosis, 2010; 10:
25

8. Coillard C, Vachon V, Circo AB et al: Effectiveness of the SpineCor
brace based on the new standardized criteria proposed by the scoliosis 
research society for adolescent idiopathic scoliosis. J Pediatr Orthop,
2007; 27: 375–79

9. Christine C, Alin C, Rivard CH: Treatment of early adolescent idiopath-
ic scoliosis using the SpineCor System. Stud Health Technol Inform,
2008; 135: 341–55

10. Szwed A, Kołban M, Jałoszewski M: Results of SpineCor dynamic brac-
ing for idiopathic scoliosis. Ortop Traumatol Rehabil, 2009; 11: 427–32

11. Cobb JR: Outline for the study of scoliosis. In Instructional Course
Lectures. American Academy of Orthopaedic Surgeons, 1948; 5: 261–75

12. SpineCor. Dynamiczny Gorset Korekcyjny. Standardowy Protokół
Leczenia. The SpineCorporation Limited (Version V – april 2005) [in 
Polish]

Polish Orthopedics and Traumatology, 2013; 78: 85-89

88

Electronic PDF security powered by ISL-science.com

Th
is 

co
py

 is
 fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 



 

13. Krawczyński A, Kotwicki T, Szulc A et al: Clinical and radiological as-
sessment of vertebral rotation in idiopathic scoliosis. Ortop Traumatol 
Rehabil, 2006; 8: 602–7

14. Misterska E, Glowacki M, Latuszewska J et al: Perception of stress level, 
trunk appearance, body function and mental health in females with ad-
olescent idiopathic scoliosis treated conservatively: a longitudinal anal-
ysis. Qual Life Res, 2012 Nov 28. [Epub ahead of print]

15. Sanders JO, Newton PO, Browne RH et al: Bracing in adolescent idio-
pathic scoliosis, surrogate outcomes, and the number needed to treat. 
J Pediatr Orthop, 2012; 32(Suppl.2): S153–57

16. Patil CG, Santarelli J, Lad SP et al: Inpatient complications, mortality, 
and discharge disposition after surgical correction of idiopathic scoli-
osis: a national perspective. Spine J, 2008; 8: 904–10

Plewka B. et al. – Clinical assessment of the efficacy of SpineCor brace…

89

Electronic PDF security powered by ISL-science.com

Th
is 

co
py

 is
 fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 T

hi
s c

op
y 

is 
fo

r p
er

so
na

l u
se

 o
nl

y 
- d

ist
rib

ut
io

n 
pr

oh
ib

ite
d.

    
 


