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Adolescent idiopathic scoliosis (AIS) is a type of three-dimensional spinal deformity that occurs in adolescents aged
10-18 years [1]. The etiology and pathogenesis of this disease remain incompletely elucidated [2], but it is generally
believed to be associated with genetics, tissue structure, spinal biomechanics, and neurology. AIS has an insidious
onset and is easily overlooked [3]. Without timely intervention, it can significantly affect adolescents’ growth and
development, body shape, and even lead to gait abnormalities, low back pain, cardiopulmonary dysfunction, and
impaired physical and mental health, or even suicidal behaviors in severe cases [4]. Clinically, the management of
AIS mainly includes follow-up observation, non-surgical treatment, and surgical treatment. For mild to moderate
cases, non-surgical treatment is the most commonly used approach [5]. As an important means of non-surgical treat-
ment, scoliosis orthosis has been increasingly applied in clinical practice in recent years, showing significant value

DOI: 10.26855/ijcemr.2025.09.005 521 International Journal of Clinical and Experimental Medicine Research


http://www.hillpublisher.com/journals/ijcemr/

Liewei Zhou, Le Zhao, Tao Gong, Dan Yu, Xuhu Zan

in controlling the progression of scoliosis and improving spinal deformity [6]. This study analyzed the application
value of scoliosis orthosis based on data from some AIS patients.

1. Materials and Methods
1.1 General Information

A total of 180 AIS patients admitted to our hospital from January 2021 to October 2024 were selected and randomly
divided into a study group and a control group using a random number table method, with 90 cases in each group. In
the study group, there were 32 males and 58 females, aged 11-17 years, with a mean age of (13.51 & 1.82) years; the
Cobb angle ranged from 22° to 38° with a mean of (28.61 = 3.32)°. In the control group, there were 35 males and 55
females, aged 10-18 years, with a mean age of (13.23 £ 2.11) years; the Cobb angle ranged from 20° to 39° with a
mean of (27.89 + 3.35)°. There were no significant differences in general data between the two groups (P > 0.05).
Inclusion criteria: (1) Conformed to the diagnostic criteria for AIS; (2) Aged 10-18 years; (3) Cobb angle < 40°; (4)
No previous treatment history for AIS; (5) Patients and their families actively cooperated with treatment. Exclusion
criteria: (1) Complicated with neuromuscular system diseases; (2) With a family history of spinal deformities; (3)
Previous spinal surgery history; (4) Complicated with severe chronic diseases or organic diseases (e.g., type 1 diabe-
tes, congenital heart disease); (5) Complicated with moderate to severe osteoporosis.

1.2 Treatment Methods

1.2.1 Control Group

Routine rehabilitation training was performed, mainly including: Spinal extension exercises: Maintain a standing or
supine position, perform spinal extension (e.g., stretching arms upward, tilting the head back, stretching the lower
back), hold each movement for 10-15 seconds, repeat 10-15 times, 3 groups per day. Core muscle training: Such as
supine leg raising and plank exercise to enhance core muscle strength. Hold each movement for 30-60 seconds, repeat
5 times, 3 groups per day. Posture correction training: Instruct patients to maintain correct sitting and standing pos-
tures in daily life, and avoid prolonged bending, hunchback, or slouching. Appropriate swimming, yoga, etc., were
recommended, 3 times a week, 30-60 minutes each time. Re-examination was conducted every 3 months. Schroth
Corrective Exercises: Establish a clear corrected neutral posture and break the compensatory bad posture. Keep your
feet shoulder-width apart, with both feet firmly and evenly on the ground, slightly bend your knees, and adjust your
pelvis to a horizontal position. Achieve spinal derotation through the finger guidance method. Adjust the height of
your shoulders to be level and maintain natural breathing. Design movements according to the type of scoliosis to
expand the concave side of the scoliosis, strengthen the muscles of the concave side, and stretch the tense muscles
on the convex side.

1.2.2 Study Group

On the basis of routine rehabilitation training, scoliosis orthosis treatment was added. The patient’s body shape, type,
and degree of scoliosis were evaluated. Digital three-dimensional scanning technology was used to obtain the pa-
tient’s body surface data, and computer-aided design and manufacturing (CAD/CAM) technology was applied to
customize a personalized scoliosis orthosis. The orthosis was made of lightweight and high-strength thermoplastic
materials to ensure sufficient corrective force while minimizing the burden on patients during wearing and improving
comfort. When wearing the orthosis, physicians explained the wearing method in detail to patients and their families:
wear a close-fitting cotton garment, take a supine position or stand against a wall, align the orthosis with the body,
adjust gradually to ensure full fit with the body curve, and tighten the straps in the specified order to ensure the
orthosis is correctly positioned and firmly fixed. For initial adaptation, the wearing time was controlled at approxi-
mately 2-4 hours on the first day, then gradually increased by 1-2 hours daily, until reaching 18-23 hours per day. The
orthosis was only removed during specific activities such as bathing, rehabilitation training, and physical exercise.
Re-examination was conducted every 3 months. In addition to routine examinations, the adaptability of the orthosis
was evaluated. Adjustments or replacements of the orthosis were made based on the patient’s growth and develop-
ment and the correction of scoliosis.

1.3 Observation Indicators

1.3.1 Changes in Cobb Angle

Standing full-spine anteroposterior and lateral X-rays were performed before treatment and at 3, 6, and 12 months
after treatment to measure the Cobb angle. For measurement, the upper and lower end vertebrae of the scoliotic spine
were identified on X-rays; a horizontal line was drawn on the upper edge of the upper end vertebra and the lower
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edge of the lower end vertebra, and perpendicular lines to these horizontal lines were drawn respectively; the angle
between the two perpendicular lines was calculated as the Cobb angle.

1.3.2 Assessment of Spinal Rotation Angle
The degree of vertebral rotation was evaluated using the Nash-Moe classification before treatment and 12 months
after treatment, which was categorized into grades 0 to 4.

1.3.3 Evaluation of Spinal Cosmetic Deformity Improvement

Before treatment and 12 months after treatment, a spinal surface topography measuring instrument was used to meas-
ure the shoulder height difference and thoracic asymmetry in each case to evaluate the improvement of spinal cos-
metic deformity.

1.3.4 Quality of Life Assessment

Before treatment and 12 months after treatment, the Scoliosis Research Society-22 (SRS-22) questionnaire was used
to assess patients’ quality of life, involving dimensions such as pain, self-image, functional activity, mental health,
and satisfaction, with 22 items. Each item was scored on a 1-5 scale, and the score was positively correlated with
quality of life.

1.3.5 Statistical Analysis of Adverse Reactions
The incidence of adverse reactions such as skin pressure sores, muscle soreness, and respiratory discomfort in the
two groups was recorded.

1.4 Statistical Methods

SPSS 26.0 statistical software was used for data analysis. Measurement data were expressed as (X = s) and compared
using the t-test. Count data were expressed as [n (%)] and compared using the chi-square test. A P-value < 0.05 was
considered statistically significant.

2. Results
2.1 Comparison of Cobb Angles at Different Treatment Stages Between the Two Groups

After 3, 6, and 12 months of treatment, the Cobb angle in the study group was significantly smaller than that in the
control group (P < 0.05), as shown in Table 1.

Table 1. Comparison of Cobb angles at different treatment stages between the two groups (X £ s, )

Group Before treatment 3 montl;s1 :lftter treat- 6 rnontl::1 ;t;tter treat- 12 rnontll;sealllt;ter treat-
Study group (n=90) 28.61+3.42 25.24+3.20 22.15+2.08 19.60+2.15
Control group (n=90) 27.8243.51 26.58+3.31 25.16+3.10 24.22+2.89
t 1.529 2.761 7.649 12.168
P 0.128 0.006 <0.001 <0.001

2.2 Comparison of Spinal Rotation Angles Between the Two Groups Before and After Treatment

After 12 months of treatment, the evaluation of spinal rotation angles in the study group indicated that the proportion
of cases with grade 0 was higher than that in the control group, and the difference was statistically significant (P <
0.05), as presented in Table 2.

Table 2. Comparison of spinal rotation angles between the two groups before and after treatment [n (%)]

Group Time Level 0 Level I Level I
Study group (n=90) 0(0.00) 40 (44.44) 50 ( 55.56)
Control group (n=90) 0(0.00) 41 (1 45.56) 49 (54.44)
Before treatment
V4 0.149
P 0.881
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Table 2. Continued

Group Time Level 0 Level Level II
Study group (n=90) 51 ( 56.67 ) 29 (32.22) 10 ( 11.11)
Control group (n=90) 12 months after treat- 20 (22.22) 33 (36.67) 37 (41.11)
z ment 5387
P <0.001

2.3 Comparison of the Improvement of Spinal Cosmetic Deformity Between the Two Groups

After 12 months of treatment, the shoulder height difference and thoracic asymmetry in the study group were signif-
icantly lower than those in the control group (P < 0.05), as shown in Table 3.

Table 3. Comparison of improvement of spinal cosmetic deformity between the two groups (X +s)

Shoulder height difference (cm) Thoracic diameter difference (cm)
Group Before treatment 12 monﬂrﬁeﬁter treat- Before treatment 12 montlr;sez;f;ter treat-
Study group (n=90) 2.3240.56 1.2140.32 * 3.11+0.66 2.01+0.45 *
Control group (n=90) 2.29+0.61 1.824+0.40 * 3.08+0.72 2.59+0.61 *
t 0.344 11.297 0.291 7.259
P 0.731 <0.001 0.771 <0.001

Note: Compared with before treatment, * P <0.05

2.4 Comparison of Quality of Life Between the Two Groups

After treatment, the SRS-22 score in the study group was significantly higher than that in the control group (P < 0.05),
as shown in Table 4.

Table 4. Comparison of quality of life between the two groups (X % s, scores)

12 months after treat-

Group Before treatment ment t P
Study group (n=90) 10.82+1.45 19.01+2.12 30.251 <0.001
Control group (n=90) 10.90£1.56 14.23+£2.04 12.301 <0.001
t 0.356 15.413
P 0.722 <0.001

2.5 Comparison of Incidence of Adverse Reactions Between the Two Groups

There was no significant difference in the incidence of adverse reactions between the two groups during treatment
(P> 0.05), as shown in Table 5.

Table 5. Comparison of incidence of adverse reactions between the two groups (n, %)

Group Skin pressure sores Muscle soreness Riiﬁg?égtry dis- Total incidence
Study group (n=90) 1(1.11) 0 (0.00) 1 (1.11) 2(2.22)
Control group
(1=90) 0 (0.00) 2(2.22) 0 (0.00) 2(2.22)
12 0.000
P 1.000
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3. Discussion

Adolescent Idiopathic Scoliosis is a common three-dimensional spinal deformity in clinical diagnosis and treatment
[7]. Tt occurs during the adolescent growth spurt and progresses relatively rapidly. Without effective intervention,
patients may develop varying degrees of cosmetic deformities, such as unequal shoulder height and asymmetric
thorax, which not only affect their mental health but also hinder the development of their social functions [8-9]. In
severe cases, it can affect spinal cord and nerve functions, reduce the quality of life, and increase long-term health
risks. This study analyzed the value of implementing scoliosis orthoses in the treatment of adolescents with idiopathic
scoliosis. After 3, 6, and 12 months of treatment, the Cobb angle in the study group was smaller than that in the
control group, and the difference was statistically significant (P < 0.05). After 12 months of treatment, the assessment
of spinal rotation angle in the study group showed that the proportion of grade 0 was higher than that in the control
group, and the difference was statistically significant (P < 0.05). The growth of the adolescent spine depends on the
cartilaginous ossification of the epiphyses above and below the vertebral bodies. In the presence of scoliosis, the
epiphyses on the convex side of the vertebrae are more likely to grow more rapidly due to abnormal stress. Scoliosis
orthoses can effectively change the mechanical environment around the spine in adolescents with idiopathic scoliosis
by applying external forces, inhibit the further progression of scoliosis, and promote the restoration of the spine to its
normal shape [10]. Based on the biomechanical three-point force system, scoliosis orthoses apply pressure and coun-
terforce on the convex and concave sides, respectively. They limit excessive growth by applying pressure on the
convex side, relieve soft tissue contracture by stretching the concave side, and provide stable support at the pelvis to
maintain the force line [11]. This effectively adjusts the mechanical and kinematic characteristics of the spine, pelvis,
thorax, and shoulder girdle, thereby correcting scoliosis. With the extension of wearing time, scoliosis orthoses con-
tinue to exert their effects, gradually reducing the Cobb angle and improving the spinal rotation angle.

After 12 months of treatment, the differences in shoulder height and thoracic asymmetry of patients in the study
group were smaller than those in the control group, with statistically significant differences (P < 0.05). Adolescence
is a critical stage for the development of an individual’s self-cognition and social adaptation. Teenagers show signif-
icantly increased sensitivity to their own perception of body shape and social evaluation. When there are intuitive
deformities such as unequal shoulder heights and skewed thorax, patients are prone to develop negative body image,
which may further lead to social avoidance behaviors. For example, they may deliberately avoid participating in
collective sports activities or refuse to wear clothes that expose their body shape [12, 13]. Some patients may even
experience distraction due to excessive attention to their own deformities, resulting in decreased academic concen-
tration. However, scoliosis orthoses, based on the principle of three-dimensional biomechanical correction, can grad-
ually adjust the imbalances in the coronal, sagittal, and horizontal planes of the spine through pre-set force line guid-
ance, thereby significantly improving the patients’ physical appearance deformities. This improvement in appearance
can not only directly enhance the self-identity of adolescents with idiopathic scoliosis but also play a positive role in
reconstructing their social self-confidence. At the same time, a good appearance correction effect can effectively
reduce negative emotions such as inferiority and anxiety caused by physical deformities, reduce psychological stress
responses, and further improve the patients’ social functions, enabling them to participate more smoothly in campus
life and social interactions. After treatment, the SRS-22 score of patients in the study group was higher than that in
the control group, with a statistically significant difference (P < 0.05); there was no statistically significant difference
in the incidence of adverse reactions between the two groups during the treatment period (P > 0.05). Scoliosis orthoses
can effectively correct abnormal spinal force lines through biomechanical intervention, relieve chronic tension of the
concave side muscles and traction of the convex side ligaments caused by scoliosis, and thus alleviate the patients’
pain symptoms. At the same time, by improving trunk symmetry, they directly optimize the appearance, reduce func-
tional activity limitations caused by morphological abnormalities, and comprehensively improve the patients’ func-
tional activity ability. This synergistic improvement effect can not only significantly enhance the patients’ quality of
life but also provide strong support for the physical and mental health growth of adolescents with idiopathic scoliosis,
helping them achieve synchronous healthy development of physiological functions and psychological status during
the critical period of growth and development.

In conclusion, the application of scoliosis orthosis in AIS patients can effectively improve the Cobb angle and
spinal cosmetic deformity, enhance patients’ quality of life, with high application value.
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