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Curve Analysis After Bracing in Scoliosis Patients
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Abstract

Bracing is one of the scoliosis treatment methods recommended for patients with a curve of 25° to 40° still growing
child or with curves less than 25°. Bracing aims to prevent the progression of curvature. This study aimed to evaluate
the decrease in the Cobb angle after a 3-month bracing in scoliosis patients. We retrospectively reviewed the medical
records of 67 scoliosis patients for age, gender, and the Cobb angle before and after wearing a brace for 3 months. The
data was analyzed using a paired t-test with a confidence level of 95%. The research results showed that scoliosis is
predominant in females (76.12%) and at 10-15 years old (60.78%). The mean pre-brace Cobb angle of 24.94° (+7.24)
was reduced significantly (P < 0.001) to 16.37° (£7.34). The use of a brace in scoliosis patients, especially teenagers, can

correct the curvature of the spine.
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1. Introduction

Scoliosis is a spinal disorder that causes
the spine to curve to the left or right more
than 10°.! The most common cause of
scoliosis cases is idiopathy.? Still, some
evidence shows that it is multifactorial:
genetic factors, abnormal spinal growth and
structure, abnormal spinal mechanics,
abnormal platelet microstructure, and
melatonin secretion related to growth.?

Globally, the prevalence of scoliosis is 2-
3% and occurs more often in women than
men with a female: male ratio of 15:11.%
Scoliosis is more common in adolescent girls
and is usually seen around the age of 10 until
bone growth stops at age.® In Indonesia, the
prevalence of scoliosis is around 0.72-4.3%,°
and more females suffer from it than males.®”

Most cases of scoliosis will have no
other symptoms other than spinal curvature
abnormalities.? However, back  pain
sometimes becomes the main complaint.’
Untreated scoliosis sufferers can aggravate
the deformity of the spine, causing back pain,
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lumbar radiculopathy, cosmetic problems,
nerve damage, and even limited movement of
the heart and lungs. Untreated patients with
curvature greater than 80° may experience
severe shortness of breath.?

Scoliosis treatment is aimed at slowing
or stopping the progression of the scoliosis
curve during the growth period. Scoliosis
treatment options include bracing, surgery, or
non-surgical interventions such as
physiotherapy. The choice of treatment
depends on the degree of curvature and the
potential for further growth of the spinal
curve.?

The usage of a brace in scoliosis patients
is a conservative treatment that aims to
support and restore spinal posture. Braces
generally must be worn at least 20 hours per
day for 2-4 years until bone growth stops. It is
indicated for sufferers of idiopathic scoliosis
with a curvature angle between 20° and 45°
with an immature spine.’® Patients who do
not show worsening of the curvature after
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wearing a brace
treatment.!?

Bracing is an effective treatment to slow
or stop the progression of spinal curvature in
scoliosis patients who are not yet skeletally
mature. Based on a meta-analysis of 20
studies, shows that wearing a brace 23 hours
per day is significantly more effective than
other non-operative treatments.'? Correction
of spinal curvature can be assessed after 3
months of brace use. This initial curve
correction can predict the final results in
assessing the effectiveness of wearing a
brace.!®> Based on the description above, we
are interested in analyzing differences in the
degree of scoliosis before and after wearing a
brace in scoliosis patients who have worn a
brace for 3 months.

can undergo surgical

2. Method

This research was conducted using a
retrospective approach at the Recons Fit
Clinic, Palembang, Indonesia. The research
data are age, gender, and the Cobb angle
before and after wearing a brace for 3 months
taken from the medical records of all scoliosis
patients during the 2020-2022 period.
Patients who wore a brace before and after
undergoing scoliosis surgery were excluded
from the research subjects. Analysis of
differences in Cobb angle before and after
wearing a brace was carried out using a paired
t-test with a confidence level of 95%.

3. Result

Research data from 67 medical records
shows that most scoliosis patients are females
(76.12%). Based on the age range, the
majority of scoliosis patients are 10-15 years
old (60.78%) as shown in Table 1. Before using
the brace, the smallest Cobb angle was found
in scoliosis patients aged 10-15 years
(24.35°(+7.39)) and the largest Cobb angle
was found in scoliosis patients aged 21-25
years (28°(x7.94)). There is a significant
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difference between the Cobb angle before
(24.94°(+7.24)) and after wearing the brace
(16.37°(x7.34)) for 3 months (P <0.001) (Table
2).

Table 1. Distribution of scoliosis patients based on
age and gender

Age (year) All Male Female
(N=67) (N=16 (N=51
(23.88%)) (76.12%)
10-15 40 (59.70) 9 (56.25) 31 (60.78)
(n(%))
16-20 24 (35.82) 5(31.25) 19 (37.25)
(n(%))
21-25 3(4.48) 2(12.5) 1(1.96)

(n(%))

Table 2. Cobb angle analysis before and after wearing
a brace in scoliosis patients

Cobb Age (Years Old) All p
Angle 10-15 16-20 21-25

Before 24.35°(7.39)  25.54°(7.07) 28°(7.94) 24.94°(7.24) <0.001
bracing,

(1(sD))

After 16.23°(7.79) 16.58°(7.06) 16.67°(4.16) 16.37°(7.34)
bracing,

(1(sD))

4, Discussion

In this study, scoliosis patients were
mostly females and teenagers (10-15 years
old). The results of this research are in line
with previous research in China,** in Korea,'®
in Brazil,'® in Singapore,” and in Turkey.?®
Adolescent girls are more likely to suffer from
scoliosis because the curvature of the spine
progresses in puberty, and females enter
physiological puberty early.!* The higher
incidence of scoliosis in females compared to
males is believed to be caused by the fact that
females tend to grow more than males during
adolescence.'?

Scoliosis will worsen substantially in
most cases during pubertal growth spurt.
Puberty starts at 11 years of bone age in girls
and 13 years of bone age in boys. During the
pubertal growth spurt, growth is far more
noticeable in the trunk than in the lower
limbs, 2/3 of growth is at the level of the trunk
and 1/3 at the level of the lower extremity.
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Puberty is a turning point in children with
scoliosis because the pubertal growth spurt
increases the risk of developing the
deformity.?°

The results of this study show that the
average Cobb angle before wearing a brace is
24.94° (+7.24). The use of a brace is indicated
in scoliosis patients with a spinal curve of 20
to 40°. The use of a brace is not effective in
preventing progression in scoliosis patients
who have a curve > 40°. The brace is worn at
least 20 hours per day for two to four years
until bone maturation and the end of bone
growth.'2 The previous study showed that
bracing is an effective treatment to slow the
curve progression in adolescent patients
compared with those untreated by this
method.?!

The results of the data analysis showed
a significant decrease in the Cobb angle after
using the brace for 3 months (P < 0.001). As
shown in this study, the mean pre-brace Cobb
angle of 24.94° (+7.24) was reduced to 16.37°
(x7.34) following brace usage for 3 months, a
decrease in the Cobb angle of 8.57° (more
than 5°). The results of this study are in line
with the results of previous research in ltaly
which found a significant reduction in the
Cobb angle from 31.75 (+ 8.8) t0 17.91 (+ 8.62)
after 3 months of wearing the brace.?? Initial
curve correction in the first 3 months of brace
use can be predictive of the outcome of brace
discontinuation. Maximum improvement
may occur if the Cobb angle changes > 5°.13

Brace treatment effectiveness has been
well documented by several studies. Despite
the high amount of dedicated research, the
role of the biological and mechanical factors is
not completely clear. The braces, applying
external constraints, modified the mechanical
behavior of the scoliotic spine and its natural
dynamics. Any corrective effect on biological
structures can be stimulated only when
vertebral remodeling can be determined by
mechanical actions. When the mechanical
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action is efficient, it promotes vertebral
remodeling and the recovery of symmetric
vertebral growth. These are fundamental
requisites for healthy spinal growth and to
obtain an improvement of the curve.??

5.  Conclusion

In conclusion, the use of a brace in
scoliosis patients, especially in adolescent
patients with a Cobb angle < 40°, seems to
provide improvement in the first 3 months of
use. This can be a prediction of maximum
improvement in the final results of wearing
the brace.
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