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Abstract— Surgery in scoliosis patients can affect postoperative quality of life, especially in
adolescents (AIS). Early detection of AIS and proper management are the keys to a satisfactory
outcome. This study aims to assess the clinical condition or quality of life of postoperative patients
and improvement of the Cobb angle degree in AIS patients at Dr. Soetomo Hospital. This research is a
cross-sectional study. Patient data obtained from medical records include age, gender, and year of
operation. Radiological data obtained by measuring the difference in Cobb angle pre and
postoperatively. Clinical outcome data were obtained from the SRS (Scoliosis Research Society)
Questionnaire Version 30. There were 22 patients in this study, consisting of 17 female patients
(77.2%) and 5 male patients (22.8%). The average value of the correction angle of the Cobb angle is
(30.73°+ 15.25°). Based on the results of the calculation of the SRS-30 questionnaire, the mean
function value is 3.94+0.24, the mean pain value is 3.96+0.42, the mean self-image value is
3.29+0.27, the average mental health value is 3.37+0.49, and the average value of the level of
satisfaction with operating result is 3.28+0.28. From this research, found a positive effect on aspects
of postoperative quality of life in AIS patients.
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1. Introduction

Adolescence Idiopathic Scoliosis (AIS) is the most common type of idiopathic scoliosis, this
condition begins in early puberty, affects 1-4% of adolescents and more common in women than men.
The clinical manifestations of AIS can range from asymptomatic or minor complaints such as back
pain, to cardiopulmonary symptoms and neurological disorders[1]. Spinal deformities in scoliosis
patients can reduce a person's self-confidence, especially in their teens. This deformity significantly
deteriorates the ability of independently performing activities of daily living and contribution in social
activities. The appearance of the patient especially in females, affects the mental health, self
confidence, and self-image making them avoid participation in groups of school and other public
societies [2].

Management of AIS can be conservative with observation and braces or surgery. Operative therapy is
carried out with internal fixation[3]. The goal of surgery is to correct the deformity, maintain sagittal
balance, improve lung function, minimize morbidity or pain, maximize postoperative function, and
improve or at least not injure the function of the lumbar spine[4,5]. Improvement in patients can be
evaluated in various ways, both radiologically visible improvement by comparing the Cobb angle
before and after correction, or by using a questionnaire. One of the questionnaires that can be used is
the SRS-30 (Scoliosis Research Society-30 item) which is a special instrument to measure health-
related quality of life in scoliosis patients who have undergone surgery or have never had surgery. The
purpose of this questionnaire was to evaluate pain, function, self-image, mental health and satisfaction
with the management of scoliosis patients and to compare surgical and conservative treatment[6].
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This study was conducted with the aim of knowing the evaluation of Scoliosis Correction surgery in
patients with AIS, assessed from the improvement of the Cobb Angle degree in patients, along with
the evaluation of the clinical condition or quality of life of postoperative patients using the SRS-30
questionnaire. Thus, it is hoped that the results will be obtained in the form of how effective the
Scoliosis Correction surgery is in patients with AIS.

2. Methods

This study is a cross-sectional study that has been approved by the Ethic Committee of Dr.Soetomo
General Academic Hospital Ref. No.0037/KEPK/VIII/2020. The inclusion criteria in this study
included 1) Patients with a diagnosis of Adolescent Idiopathic Scoliosis without other abnormalities,
2) Follow-up was carried out at least 1 year after surgery, and 3) Patients were willing to participate in
this study. All operations were performed by a single spinal surgeon and used the same surgical
instruments, namely the pedicle screw and rod. All operations were performed with the posterior
instrumentation technique.

Patients data were obtained from medical records include age, gender, and year of surgery.
Radiological data obtained by measuring the difference in Cobb angle pre and postoperatively. Cobb
angle was measured the sum of upper and lower end vertebra tilt angles from the anterior-posterior
view on the pre-and post-operative radiographs using a goniometer. Clinical outcome data were
obtained from the SRS (Scoliosis Research Society) Questionnaire Version 30. Patients were asked to
complete the SRS-30 questionnaire. This questionnaire consists of five domains, including function,
pain, self-image, mental health, and satisfaction with surgery. Value ranges from 1 (worst outcome) to
5 (best outcome). The value of each domain is obtained from the sum of the scores for each question
from the calculated domain divided by the number of questions in that domain.

We analyzed the statistics using SPSS Version 21 to find the mean and standard deviation of each
research variable.

3. Results

There were 22 patients in this study, consisting of 17 female patients (77.2%) and 5 male patients
(22.8%), with an age range at the time of surgery between the ages of 10 — 18 years (15.0 + 2.3 years)
and the age range at the time of follow-up was carried out between the ages of 13 — 23 years (19.0 +
2.5 years) with the longest follow-up was 8 years since surgery. The mean value of Cobb angle before
surgery was (65.86°+ 16.12°). The mean value of the correction angle of the Cobb angle is (30.73°+
15.25°%) and the average value of the Cobb angle after surgery is (26.86°+ 5.79°). No patient underwent
surgery twice.

Based on the results of the calculation of the SRS-30 questionnaire, the mean function value is
3.94+0.24, the mean pain value is 3.96+0.42, the mean self-image value is 3.29+0.27, the average
mental health value is 3.37+0.49, and the average value of the level of satisfaction with operating
result is 3.284+0.28. In general, we obtained good scores on pain and function scoring (SRS-30) while
lower scores on self-image, mental health, and postoperative satisfaction (SRS-30) scores were
obtained. The characteristics of the research subjects can be seen in table 1.

Table 1. Radiological data, clinical pain, function, level of confidence, mental health, and level of
satisfaction with surgery results (SRS-30) in Adolescent Idiopathic Scoliosis patients.

Patients Sex Age at Cobb angle (°) SRS-30
surgery —p——

Post- Correction Function Pain Self~ Mental Satisfaction
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(year) op op image Health
1 F 12 62 21 41 414 417 3.67 42 3.33
2 F 18 99 32 67 4 3.83  3.11 3.2 3
3 F 16 49 28 21 4 433 3.1 3 3
4 M 16 70 21 49 4 45  3.67 4 3
5 F 15 60 28 32 3.86 3 3 3 333
6 M 18 73 37 36 4.14 3.5 333 2.6 4
7 F 14 48 21 27 4.28 433 355 3.6 3
8 F 16 88 60 28 3.86 3.67 3.11 3.2 3.33
9 F 10 66 31 35 414 417 322 3.2 3.33
10 M 16 50 26 24 3.29 4 3 3.4 3.67
11 F 15 32 19 13 4.14 45 3.55 42 3.33
12 F 18 65 57 8 4.14 4 3.78 3.8 3.33
13 F 18 62 48 14 4 4 3.11 32 3
14 F 14 69 48 21 3 3.83 3 2.8 3.33
15 F 16 44 28 16 4.14 433 322 3.4 3.33
16 F 16 59 39 20 3.71 283 333 2.8 4
17 F 17 45 12 33 4.14 467 378 3.8 3
18 M 15 70 18 52 3.85 433 344 3.4 3.33
19 F 12 80 30 50 4 3.5 3.1 3.4 3
20 M 18 85 36 49 4 383 2.78 3.2 3
21 F 13 45 20 25 3.71 3.16 3.22 3.4 3.33
22 F 12 50 34 16 4.14 467 3.11 3 3
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Figure 1. Patient number 17 (female patient, surgery at 17 years old). The radiographs showed that
the Cobb angle (1A) pre-operative (45°) and (1B) post-operative (12°) difference was 33°

A B

Figure 2. Patient number 10 (male patient, surgery at 16 years old). The radiographs showed that the
Cobb angle (2A) pre-operative (50°) and (2B) post-operative (26°) difference was 24°.

4. Discussion

In this study, the patient's average age was 16 years with a female:male ratio ratio of 2.25:1 which is
in concordance with other studies in term of female:male ratio on the Cobb Angle >10° curve was 2.7
: 1, the Cobb Angle >20° curve is 4.5:1. While the Cobb Angle >40° curve, the female:male ratio is
8.1:1[7]. In other studies, it is also stated that the prevalence of scoliosis according to gender twice as
many women as men at all ages[8]. From the results of the Cobb angle correction in this study, the
results were not much different from other studies, where in other studies the degree of Cobb angle
correction was 30 = 19 °[9]. On evaluation after 2 years of surgery, the mean reduction of the cobb
angle was 26.6 ° or 40.7% of the preoperative curve in 2129 patients[10].

Previous study stated the impact of scoliosis on the quality of life of adolescents by comparing the
SRS-22 questionnaire scores of adolescents with scoliosis with scores from the same questionnaire
completed by adolescents without scoliosis. 81% of the published series showed that the adolescents
with scoliosis registered a reduction in the pain score, even though only 5% of the series was this
difference clinically relevant.On the other hand, self-image decreased in 91% of the series, of which
73% were clinically relevant reductions. In addition, neither mental health nor function showed
clinically important differences[11].

Adolescence is a relatively sensitive age period in term of psychological development, the physical
difference from their peers caused by scoliosis can affect the level of self-confidence in their social
life and may take effect of the patient's psychological condition and socialpressure[12]. Preoperative
physical characteristics, psychological difficulties, and unrealistic expectations regarding
postoperative cosmesis are associated with patient neutrality or dissatisfaction[13]. Eventually
patients may expereince significant psychological distress, body image problems, and other quality of
life problems[14].
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This situation most probably caused bytheir own expectation and the negative effect of scoliosis
correction surgery with the functional goals to reduce future pain levels and disability in
adulthood[15].Other study stated patients treated surgically were found to have a better self-image
than patients treated with a brace, the negative effect that the deformity exerts on perceived self-image
but the overall quality of life was improved by a reduction in the magnitude of the curve[16].Other
study also stated the surgical correction of adolescent idiopathic scoliosis can lead not only to curve
correction, but also to an increase self-esteem and life satisfaction[17]. This data suggested that
although surgery can lead to clinically important improvement in patient self-image, surgeons and
patients should be aware of the limited studies to guarantee satisfying self-image after surgery and
patients should be involved more in the decision making process[11]

In another study, it was stated that from the results of postoperative scoliosis evaluation using the
SRS-30 questionnaire, the average value of the function assessment was3.83+0.87, pain assessment
4.09+0.78, self-image assessment 3.17+0.81, mental health assessment 3.08+0.98, and satisfaction
level assessment with surgery of 1.52+0.53[11]. This study more or less shows the same SRS-30
scoring results as Yilmaz and Kuru's study, but a very significant difference occurs in the level of
satisfaction, where the postoperative satisfaction level in this study is much better than Yilmaz and
Kuru's study[18].

This research supports the need for future studies to fully assess the impact of scoliosis surgery on
various aspects (clinical, radiological, and quality of life) of AIS patients in Indonesia. Recent
research similar to this study and covering a larger number of samples and taken from several tertiary
health centers in Indonesia needs to be done. Future studies also need to carry out a more in-depth
analysis of risk factors and long-term complications that can occur after surgery.

CONCLUSION

The overall score of the assessment of the quality of life of postoperative scoliosis patients from this
study showed good results. This shows that there is a positive influence on the aspects of
postoperative quality of life in AIS patients.
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