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Abstract

Aim: Scoliosis is a deformity characterized by lateral curvature and rotation of the spine. Scoliosis treatment modalities include 
observation, exercise, bracing, and surgery. This study aimed to compare the effects of bracing and surgery with posterior spinal 
instrumentation and posterior fusion (PSIPF) on pain, activities of daily living, and depression in individuals with scoliosis.
Material and Method: In this prospectively planned study, 105 patients who met the criteria were included among 184 scoliosis patients 
who were diagnosed with adolescent idiopathic scoliosis (AIS) and followed up regularly in our clinic between January 2023 and 
December 2024. The patients who met the inclusion criteria were randomly divided into two groups Brace and Surgery Group. Visual 
Analog Scale (VAS), Beck Depression Scale (BDS), and Scoliosis Research Society 22 (SRS-22) questionnaire were administered to 
both groups by the same researchers and the data were compared statistically. A p-value <0.05 was considered statistically significant.
Results: There was no significant difference between the two groups in terms of descriptive characteristics of the participants 
(p>0.05). VAS and BDS data were significantly decreased in the Surgery Group compared to the Brace Group (p<0.05). Among the sub-
parameters of SRS-22, function, pain, and satisfaction data were significantly improved in the surgery group compared to the brace 
group (p<0.05).
Conclusion: In the treatment of scoliosis, surgical treatment with the PSIPF method seems to be more effective in physical and 
psychological recovery compared to brace treatment.
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INTRODUCTION
Scoliosis is a deformity characterised by lateral curvature 
and rotation of the spine with a major curvature angle of 
at least 10° in the coronal plane (1). Treatment modalities 
for scoliosis include observation, exercise, bracing and 
surgery. The criteria taken into account when deciding on 
the appropriate treatment are the age of the patient, the 
degree of curvature, and the maturation of the skeletal 
bones (2). Brace, which is one of the conservative treatment 
methods of scoliosis, aims to stop the progressive curve 
and reduce the degree of scoliosis (3). The brace should 
be used as long as growth continues and is recommended 
if the patient has progressed 5-10 degrees in the last six 
months and should be used for an average of 2-4 years 
(4). Spinal correction surgery is considered in scoliosis 
patients with complete skeletal ossification and curves 
with a major curvature angle greater than 45°. The 
main aims of surgical treatment are to terminate the 
progression of idiopathic scoliosis, to minimise the risk 
of progression, to eliminate pulmonary dysfunction, to 

relieve uncontrollable low back and back pain, to provide 
psychological relief by achieving a proper posture and to 
reduce the rate of short and long-term complications that 
may occur (5,6). Many techniques have been defined for 
the correction of curvature in scoliosis surgery, and the 
most common surgical treatment applied today is posterior 
spinal instrumentation and posterior fusion (PSIPF) (7,8). 
Scoliosis surgery is a procedure that requires a great deal 
of difficulty and patience for the patient and the patient's 
relatives in terms of operation time, incision size and 
postoperative follow-up. Therefore, some patients may 
prefer brace as an alternative to surgical treatment (9). 
However, the effectiveness of brace and its psychosocial 
effects on the patient are still a matter of debate (10). In 
addition, the long-term effects of both treatment methods 
on patients need to be compared in terms of factors such 
as pain level, activities of daily living and mental status.

The aim of this study was to compare and evaluate the 
effects of brace treatment and surgery with PSIPF method 
on pain, quality of life and depression in individuals with 
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adolescent idiopatic scoliosis (AIS). It is aimed that the 
findings to be obtained will be a guide for patients and 
physicians in the scoliosis treatment process.

MATERIAL AND METHOD
In this prospective study, 105 patients who met the 
criteria were included among 184 scoliosis patients who 
were diagnosed with AIS and followed up regularly in our 
Orthopaedics and Traumatology Clinic between January 
2023 and December 2024. Patients whose informed 
consent was obtained were included in the study. Ethical 
approval numbered 03.01.2023/775 was received from the 
Kayseri City Hospital Ethics Committee for the study. The 
principles of the Declaration of Helsinki were adhered to at 
all stages of the study.

Inclusion criteria: (I) diagnosis of adolescent idiopathic 
scoliosis in our clinic, (II) age between 12-18 years, (III) 
Patients who have been using a brace for 23 hours a day 
for at least 1 year and whose Cobb angle is between 20°-
45° or who have had PSIPF surgery in our clinic and whose 
Cobb angle is over 45° with at least 1 year of follow-up, (IV) 
complete data.

Exclusion criteria: (I) incomplete follow-up and records, 
(II) the patient had undergone another surgical treatment 
other than scoliosis during the follow-up period, (III) 
unwillingness to participate in the study.

The patients who met the inclusion criteria were divided 
into two groups. Patients who underwent conservative 
treatment with bracing were included in the Brace Group. 
Patients who underwent PSIPF were included in the 
Surgical Group. Each patient included in the study was 
assigned a patient follow-up number. For each number, 
the patient's name, surname, gender, age, file number, and 
date of surgery were recorded. In addition, all physicians 
participating in the study were ensured to follow uniform 
treatment and assessment guidelines to minimise the 
effect of individual differences on treatment outcomes. 
Visual Analogue Scale (VAS), Beck Depression Scale (BDS) 
and Scoliosis Research Society 22 (SRS-22) questionnaires 
were administered to all patients by the same investigator.

VAS: A pain rating scale, often used in epidemiologic and 
clinical research to measure pain intensity or frequency. 
It categorizes pain as mild, moderate and severe. In the 
scale, pain intensity is expressed by numbers between 

0-10 on the line segment and is evaluated as no pain at 0 
and severe pain at 10 (11).

BDS: It was developed to measure behavioral findings 
related to depression in adolescents or adults. A score 
between 0-13 on the BDS questionnaire indicates 
no depression, a score between 14-19 indicates low 
depression, a score between 20-28 indicates moderate 
depression, and a score between 29-63 indicates high 
depression (12).

SRS-22 questionnaire: Function, Pain, Self Image, Mental 
Health and Satisfaction with Treatment is an easy and 
practical quality of life questionnaire consisting of 5 
sub-parameters and a total of 22 questions, designed 
specifically for scoliosis to evaluate the current condition 
of the spine and widely used all over the world. A scoring 
system was created so that the total score to be obtained 
from each sub-parameter would be between 1 and 5. 5 
points means the highest score and 1 point means the 
lowest score (13).

Statistical Analysis

Statistical evaluation of the data was performed using 
SPSS 22 package program. Normality of the data was 
examined by Kolmogrov-Simirnov test. Since the data 
were normally distributed, ANOVA analysis was used in the 
comparison of more than two group averages by using the 
independent t-test for two group mean comparisons. The 
level of error was taken as 0.05.

RESULTS
Of the 105 patients included in the study, 74 were female 
and 31 were male with an average age of 14.58±1.68 years. 
Of the cases, 57 were Lenke Type-1, 37 were Lenke Type-2 
and 11 were Lenke Type-3.The mean age of 54 patients 
(39 F, 15 M) included in the Brace Group was 13.52±1.69 
years and the mean Cobb angle was 31.81°±3.73, while 
the mean age of 51 patients (35 F, 16 M) included in the 
Surgery Group was 15.65±1.68 years and the mean Cobb 
angle was 60.14°±9.51. VAS value indicating pain level and 
BDS data indicating behavioural findings of depression 
were found to be significantly decreased in the surgery 
group compared to the brace group (p<0.05). Function, 
pain and satisfaction data, which are sub-parameters of 
SRS-22, were significantly improved in the surgery group 
compared to the brace group (p<0.05), (Table 1).

Table 1. Comparison of brace group and surgery group data of adolescent idiopatic scoliosis patients
Brace group (n=54) 

(Mean±SD)
Surgery group (n=51)

(Mean±SD) Sig (p)

VAS 4.7±1.1 3.8±0.9 .005
Beck Depression Scale 18.5±9.4 15.4±6.9 .019
SRS-22

Function 3.8±0.6 4.2±0.8 .022
Pain 3.6±0.9 4.3±0.3 .002
Self Image 4.0±0.8 4.2±0.7 .059
Mental Health 4.0±0.6 4.1±0.7 .392
Satisfaction 3.9±0.6 4.5±0.8 .016
Mean 3.9±0.7 4.3±0.7 .032

VAS: Visual Analog Scale, SRS-22: Scoliosis Research Society 22, SD: standard deviation, Sig: significant
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DISCUSSION
In this study, the effects of surgical and bracing methods 
on pain, physical function and depression in the treatment 
of AIS were compared. Our findings show that surgical 
treatment, especially when applied with the PSIPF 
method, reduces behavioural symptoms of pain and 
depression and improves physical function more than 
bracing treatment. It is also reported in the literature that 
surgery is recommended in scoliosis patients, especially 
in cases with a Cobb angle of 40° and above, to protect 
pulmonary functions, relieve chronic pain and improve 
psychological well-being (5,7).

On the other hand, although surgical treatment is effective 
in halting the progression of scoliosis, brace treatment 
is also considered as an important alternative in certain 
patient groups. In recent years, brace treatment has gained 
popularity in the management of scoliosis, especially in 
infancy, because it involves lower risks compared with 
surgery (9). However, there are different opinions in the 
literature regarding the effectiveness of bracing. Some 
studies have demonstrated that daily brace use for 20-23 
hours slows the progression of scoliosis and reduces the 
necessity for surgery (10,14), whereas some studies have 
reported that brace treatment has no significant effect on 
scoliosis (9).

In this context, the findings of our study support 
that surgery provides more significant functional 
improvements in the treatment of scoliosis compared 
to bracing. However, it should be kept in mind that the 
success of bracing depends on factors such as flexibility 
of the curve, duration of use and patient compliance 
(15,16). Considering the findings that bracing and exercise 
therapy may reduce the need for surgery, especially in 
patients with a high risk of progression (17), it can be said 
that patient-based individualised approaches should be 
adopted in the treatment of scoliosis.

The effects of scoliosis surgery on pain, physical function 
and psychosocial health have been extensively studied 
in the literature and most studies have emphasised 
the positive effects of surgery. In our study, significant 
improvements were observed in the pain scores, physical 
function and psychosocial health of scoliosis patients 
who underwent surgical treatment with the PSIPF 
method. Especially pain scores were found to decrease 
significantly after surgery, and this finding was consistent 
with previous studies (18-21). In addition, factors 
determining quality of life such as physical functionality 
and self-confidence have also been found to improve 
after surgery (22-24).

The main reason for patients to seek treatment is the 
negative effect of spinal deformity on body image 
(25). Body image and mental health are affected by the 
progression of scoliosis (26). Patients are seriously 
concerned about the negative effect of scoliosis 
deformity on body image. They also feel a decrease in self-
confidence, shame and even a sense of inferiority. Lack of 

self-confidence may lead to pessimism and anxiety and 
may cause impairment in social functioning and isolation 
(22). Surgical correction of the deformity in scoliosis does 
not only correct the curvature. It significantly improves 
the quality of life of the person. Moreover, it provides 
significant psychological improvements (23).

Bunge et al. reported a significant improvement in the 
functional/activity scores of the operated patients. They 
also found that a slight improvement was observed in 
mental health scores (24). In contrast, Carreon et al. 
(27) did not find any significant change in mental health 
scores. Mariconda et al (22) showed that patients who 
underwent scoliosis surgery continued to show poorer 
physical conditions and role limitations compared to 
scoliosis-free individuals with similar or superior mental 
health characteristics (28-30). Mens et al reported a 
significant decrease in functioning, self-image and pain 
and very few adverse events at two-year follow-up after 
PSIPF (31).

In the present study, it was observed that scoliosis 
patients who underwent surgical treatment with the PSIPF 
method showed significant improvement in physical 
function and behavioral findings of depression. In line 
with these findings, it can be said that scoliosis surgery 
not only corrects the spinal curvature but also plays an 
important role in improving the overall quality of life of the 
individual. The good results seen after surgical treatment, 
especially in scoliosis patients with a Cobb angle of 45° 
and above, may be due to the patients being in a more 
painful and distressed state before surgery.

However, our study has some limitations. These include 
the relatively small size of the study group and the lack 
of long-term follow-up of the patients. Future long-term 
follow-up studies with larger patient groups will help 
to better evaluate the long-term efficacy of the PSIPF 
method in scoliosis surgery. In addition, the fact that 
scoliosis curvatures are not of similar types is another 
limitation of the study.

CONCLUSION
This study demonstrates that surgical treatment with 
posterior spinal instrumentation and fusion is more 
effective than bracing in the treatment of scoliosis. 
Surgical intervention provides significant advantages not 
only in the correction of spinal curvature but also in the 
improvement of physical function and quality of life of 
patients. In addition, the positive effects of surgery on 
mental well-being have also been found to be remarkable. 
In conclusion, in appropriate patient selection, PSIPF 
method can be considered as a treatment option with 
the potential to provide a more comprehensive and 
permanent improvement in the treatment of scoliosis.

Financial disclosures: The authors declared that this study 
has received no financial support.

Conflict of interest: The authors have no conflicts of interest 
to declare.



292

Med Records 2025;7(2):289-93DOI: 10.37990/medr.1641515

Ethical approval: The Kayseri City Training and Research 
Hospital Clinical Research Ethics Committee granted 
approval for this study (03.01.2023/number: 775).

REFERENCES
1. Cheng JC, Castelein RM, Chu WC, et al. Adolescent idiopathic 

scoliosis. Nat Rev Dis Primers. 2015;1:15030.

2. Maruyama T, Kitagawa T, Takeshita K, et al. Conservative 
treatment for adolescent idiopathic scoliosis: can it reduce 
the incidence of surgical treatment?. Pediatr Rehabil. 
2003;6:215-9.

3. SOSORT guideline committee; Weiss HR, Negrini S, Rigo M,  
et al. Indications for conservative management of scoliosis 
(guidelines). Scoliosis. 2006;1:5.

4. Mohamed M, Jayesh T, Neil D, Sudarshan M. Adolescent 
idiopathic scoliosis: a review of current concepts. 
Orthopaedics and Trauma. 2020;34:338-45.

5. Addai D, Zarkos J, Bowey AJ. Current concepts in the 
diagnosis and management of adolescent idiopathic 
scoliosis. Childs Nerv Syst. 2020;36:1111-9.

6. Weinstein SL, Dolan LA, Cheng JC, et al. Adolescent idiopathic 
scoliosis. Lancet. 2008;371:1527-37.

7. Hoernschemeyer DG, Boeyer ME, Robertson ME, et al. Anterior 
vertebral body tethering for adolescent scoliosis with growth 
remaining: a retrospective review of 2 to 5-year postoperative 
results. J Bone Joint Surg Am. 2020;102:1169-76.

8. Jada A, Mackel CE, Hwang SW, et al. Evaluation and 
management of adolescent idiopathic scoliosis: a review. 
Neurosurg Focus. 2017;43:E2.

9. Richards BS, Bernstein RM, D'Amato CR, Thompson GH. 
Standardization of criteria for adolescent idiopathic scoliosis 
brace studies: SRS Committee on Bracing and Nonoperative 
Management. Spine (Phila Pa 1976). 2005;30:2068-77.

10. Negrini S, Donzelli S, Jurenaite G, et al. Efficacy of bracing in 
early infantile scoliosis: a 5-year prospective cohort shows 
that idiopathic respond better than secondary-2021 SOSORT 
award winner. Eur Spine J. 2021;30:3498-508.

11. Delgado DA, Lambert BS, Boutris N, et al. Validation of digital 
visual analog scale pain scoring with a traditional paper-
based visual analog scale in adults. J Am Acad Orthop Surg 
Glob Res Rev. 2018;2:e088.

12. Bock K, Bendstrup E, Hilberg O, Løkke A. Screening tools for 
evaluation of depression in chronic obstructive pulmonary 
disease (COPD). A systematic review. Eur Clin Respir J. 
2017;4:1332931.

13. Alanay A, Cil A, Berk H, et al. Reliability and validity of adapted 
Turkish Version of Scoliosis Research Society-22 (SRS-22) 
questionnaire. Spine (Phila Pa 1976). 2005;30:2464-8. 

14. Negrini S, Donzelli S, Aulisa AG, et al. 2016 SOSORT 
guidelines: orthopaedic and rehabilitation treatment of 
idiopathic scoliosis during growth. Scoliosis Spinal Disord. 
2018;13:3. 

15. Cheung JPY, Cheung PWH. Supine flexibility predicts curve 
progression for patients with adolescent idiopathic scoliosis 
undergoing underarm bracing. Bone Joint J. 2020;102-B:254-
60.

16. Parent S, Newton PO, Wenger DR. Adolescent idiopathic 
scoliosis: etiology, anatomy, natural history, and bracing. 
Instr Course Lect. 2005;54:529-36.

17. Negrini S, Atanasio S, Zaina F, et al. End-growth results of 
bracing and exercises for adolescent idiopathic scoliosis. 
Prospective worst-case analysis. Stud Health Technol 
Inform. 2008;135:395-408.

18. Upasani VV, Caltoum C, Petcharaporn M, et al. Adolescent 
idiopathic scoliosis patients report increased pain at five 
years compared with two years after surgical treatment. 
Spine (Phila Pa 1976). 2008;33:1107-12.

19. Helenius L, Diarbakerli E, Grauers A, et al. Back pain and 
quality of life after surgical treatment for adolescent 
idiopathic scoliosis at 5-year follow-up: comparison with 
healthy controls and patients with untreated idiopathic 
scoliosis. J Bone Joint Surg Am. 2019;101:1460-6. Erratum 
in: J Bone Joint Surg Am. 2021;103:e13.

20. Djurasovic M, Glassman SD, Sucato DJ, et al. Improvement 
in Scoliosis Research Society-22R pain scores after surgery 
for adolescent idiopathic scoliosis. Spine (Phila Pa 1976). 
2018;43:127-32.

21. Newton PO, Ohashi M, Bastrom TP, et al. Prospective 10-
year follow-up assessment of spinal fusions for thoracic 
AIS: radiographic and clinical outcomes. Spine Deform. 
2020;8:57-66.

22. Mariconda M, Andolfi C, Cerbasi S, Servodidio V. Effect of 
surgical correction of adolescent idiopathic scoliosis on the 
quality of life: a prospective study with a minimum 5-year 
follow-up. Eur Spine J. 2016;25:3331-40.

23. Duramaz A, Yılmaz S, Ziroğlu N, et al. The effect of deformity 
correction on psychiatric condition of the adolescent with 
adolescent idiopathic scoliosis. Eur Spine J. 2018;27:2233-
40.

24. Bunge EM, Juttmann RE, de Kleuver M, et al.; NESCIO group. 
Health-related quality of life in patients with adolescent 
idiopathic scoliosis after treatment: short-term effects after 
brace or surgical treatment. Eur Spine J. 2007;16:83-9.

25. Wang L, Wang YP, Yu B, et al. Relation between self-image 
score of SRS-22 with deformity measures in female 
adolescent idiopathic scoliosis patients. Orthop Traumatol 
Surg Res. 2014;100:797-801.

26. Asher M, Min Lai S, Burton D, Manna B. The reliability and 
concurrent validity of the scoliosis research society-22 
patient questionnaire for idiopathic scoliosis. Spine (Phila 
Pa 1976). 2003;28:63-9.

27. Carreon LY, Sanders JO, Diab M, et al. The minimum clinically 
important difference in scoliosis research Society-22 
appearance, activity, and pain domains after surgical 
correction of adolescent idiopathic scoliosis. Spine (Phila Pa 
1976). 2010;35:2079-83.

28. Andersen MØ, Thomsen K, Kyvik KO. Perceived health status 
in self-reported adolescent idiopathic scoliosis: a survey 
based on a population of twins. Spine (Phila Pa 1976). 
2010;35:1571-4.

29. Tones M, Moss N, Polly DW Jr. A review of quality of life 
and psychosocial issues in scoliosis. Spine (Phila Pa 1976). 
2006;31:3027-38.



293

Med Records 2025;7(2):289-93DOI: 10.37990/medr.1641515

30. Danielsson AJ. What impact does spinal deformity correction 
for adolescent idiopathic scoliosis make on quality of life? 
Spine (Phila Pa 1976). 2007;32:S101-8.

31. Mens RH, Bisseling P, de Kleuver M, van Hooff ML. Relevant 
impact of surgery on quality of life for adolescent idiopathic 
scoliosis: a registry-based two-year follow-up cohort study. 
Bone Joint J. 2022;104-B:265-73.


