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SUMMARY

The most common treatment method used for adolescent idiopathic scoliosis (AIS) is posterior 
instrumentation and fusion. Curvature correction does not always coincide with the life quality of 
the patient. There are several surveys used to evaluate the life quality of scoliosis patients. The most 
commonly used survey, approved in terms of reliability and validity, is the SRS-22 survey, which 
is available in Turkish. In this study, the effect of distal fusion levels on life quality was evaluated for 
patients who received posterior fusion. The patients, who had previously received scoliosis surgery, 
were requested to complete the Turkish version of the SRS-22 survey when they came for a follow-
up appointment between April 2009 and November 2012. Patients with at least two years of follow-
up after surgery were included in the study. After completing the survey, the patients were evaluated 
radiologically for lumbar residual deformation. The patients were grouped by distal fusion level, as L1, 
L2, L3 or L4.
The distal fusion level was L1 in ten patients, L2 in 17 patients, L3 in 14 patients and L4 in seven patients. 
The mean patient age was 17.3 ± 2.4 years and the mean follow-up period was 37.2 ± 18.2 months. 
There were no statistically significant differences between the patients’ residual deformations. While 
the scores for pain were the lowest in the L4 group, the scores for personal appearance were highest. 
The function-activity score was highest for the L1 group and lowest for the L4 group. No statistically 
significant differences were detected between the groups in terms of mental health and satisfaction 
from treatment.
In conclusion, this suggests that there is a relationship between fusion level and life quality, based on 
the results of the SRS-22 survey.
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ÖZET

Adölesan idiopatik skolyozda en sık kullanılan tedavi yöntemi posterior enstrümantasyon  ve  füzyondur.  
Bununla  birlikte eğriliğin   düzeltilmesi   her   zaman   hastanın   hayat   kalitesi ile  örtüşmemektedir.  
Skolyoz  hastalarında  hayat  kalitesini değerlendiren  pek  çok  anket  mevcuttur.  Bunlardan  en  sık 
kullanılan geçerliliği ve güvenilirliği kanıtlanmış olan SRS-22 anketinin  Türkçe  formudur.  Bu  çalışmada  
posterior  füzyon uygulanmış   hastalarda   füzyonun   distal   seviyesinin   hayat kalitesine etkisi SRS-
22 anketi kullanılarak araştırılmaktadır. Nisan 2009-Kasım 2012 tarihleri arasında daha önce skolyoz 
ameliyatı  uygulanmış  hastalardan  kontrole  gelenlere  SRS- 22 anketinin Türkçe formunu doldurması 
istendi. Çalışmaya ameliyatından sonra en az 2 yıl ameliyat sonrası takibi olan hastalar  dâhil  edildi.  
Hastalar  anketi  doldurduktan  sonra radyolojik  olarak  lomber  kalıntı  deformite  değerlendirildi. Distal 
füzyon seviyelerine göre hastalar L1, L2, L3, L4 olarak dört gruba ayrıldı.
Distal füzyon seviyesi 10 hastada L1, 17 hastada L2, 14 hastada L3 ve 7 hastada L4 idi. ortalama hasta yaşı 
17,3±2,4 ve ortalama takip süresi 37,2±18,2 aydı. Hastaların kalıntı deformiteleri arasında  istatistiksel  
olarak  fark  yoktu.  L4  grubunda  ağrı alt başlığındaki skorlar en düşükken, kişisel görünüm alt başlığında 
skorlar en yüksekti. Fonksiyon-aktivite skorları en yüksek L1 grubundayken en düşük L4 grubunda 
bulundu. Ruh sağlığı ve tedaviden tatmin skorları arasında gruplar arasında anlamlı fark tespit edilmedi.
Sonuç olarak adölesan idiopatik skolyoz hastalarında SRS-22 anketine göre füzyon seviyeleri ile hayat 
kalitesi arasında bir ilişki olduğu düşünülmüştür.
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INTRODUCTION

Adolescent idiopathic scoliosis (AIS) is defined as 
the three-dimensional deformation of the spine, and 
is seen at a rate of 2–3% in the population. As well 
as the use of conservative treatment choices such 
as observation, physiotherapy, and brace treatment, 
the most effective and frequently used treatment 
method is posterior instrumentation and fusion20,23. 
The Cobb angle is decreased and correction of the 
curvature is provided by posterior fusion. Although 
this correction results in patient satisfaction most of 
the time, that only takes into account the correction 
of the curvature7,10,17. Various surveys have been 
developed to evaluate the life quality of scoliosis 
patients, and the survey which is most frequently 
used and whose validity and reliability have been 
shown is the SRS-22 survey5,9,12,13,19,21,25,26. This 
survey has been translated into Turkish and the 
validity and reliability of the Turkish version have 
also been shown1.

The SRS-22 survey has been used in a number 
of studies to evaluate the treatment success for 
adolescent idiopathic scoliosis2-5,9,10,12,13,19,21,25,26. 
In those studies, generally, evaluations before 
and after surgery for the same patient group are 
compared3,10,21. The relationship between the distal 
fusion level and the life quality of the patients who 
received posterior fusion has not yet been analyzed.   

The aim of this study is to evaluate the relationship 
between life quality and distal lumbar fusion level in 
patients who received posterior fusion due to AIS, 
using the SRS-22 survey.

MATERIALS AND METHODS

62 patients, who had previously received posterior 
instrumentation and fusion due to adolescent 
idiopathic scoliosis between April 2009 and May 
2012, were requested to complete the Turkish 
version of the SRS-22 survey during their follow 
up.

48 patients (5 males, 43 females), who had at least 
two years of postoperative follow-up after surgery 
and who had no major or minor complications 
postoperatively, were included in this study. 11 
patients with a follow-up period of less than two 
years, one patient who had a washing debridement 
surgery for deep infection one month after surgery, 
and two patients who took intravenous antibiotic 
treatment for postoperative superficial infections, 
were excluded from the study. 

After completing the survey, the patients’ 
deformations were measured radiologically and 
their gibbosities were measured clinically using a 
scoliometer. The patients were grouped into four 
groups, L1, L2, L3 and L4, according to their distal 
fusion levels. The distal fusion level was L1 in ten 
patients, L2 in 17 patients, L3 in 14 patients and L4 
in seven patients.     

Data were analyzed using the SPSS 15.0 statistical 
program. The fit of the data to a normal distribution 
was analyzed with the One Sample Kolmogrov 
Smirnow compatibility test. A Paired Sample t-test 
was used for the comparison of variables fitting a 
normal distribution, and the Mann-Whitney U 
test was used for comparison of the variables. The 
Chi-square test was used for the comparison of 
categorical data. 

When the alpha degree of freedom was 0.5 and the 
confidence interval was 95%, p-values less than 0.05 
were accepted as statistically significant.     

RESULTS

The mean age of the patients was 17.3 ± 2.4 years 
and the mean follow-up period was 37.2 ± 18.2 
months. The mean Cobb angles were measured 
as 6.1 ± 3.4° in the thoracic area and 4.5 ± 2.7° in 
the lumbar area in an AP scoliosis X-ray taken in a 
standing position on the same day the survey was 
completed. The mean gibbosity was found to be 3.6 
± 0.6 in the measurements made with a scoliometer. 
There were no statistically significant differences 
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between the groups in terms of patient age, gender, 
thoracic and lumbar residual deformation, mean 
follow-up period or gibbosity (Table-1).          

In the SRS-22 surveys, when the questions in the 
function-activity subgroup were analyzed, it was 
detected that the lowest scores were in the L4 group 
and the highest scores were in the L1 group. The 
mean score of the L4 group was found to be 4.68 
and the mean score of the L1 group was found to be 
4.13 (p=0.0403 and p=0.0367, respectively). There 
were no differences between the scores of the L2 
and L3 groups and the mean score. 

On analysis of the personal appearance subgroup, 
although there were no differences between the 
patients in terms of the measured Cobb angles and 
gibbosities when they completed the survey, the 
score for the L4 group was found to be statistically 
significantly higher than for the other groups 
(p=0.0346).  

In the analysis of pain subgroup, the highest mean 
score was found to be 4.52 in group L1, and the 
lowest score was found to be 4.33 in group L4. No 
statistically significant difference was detected for 
the pain subgroup. 

On analysis of the mental health and treatment 
satisfaction subgroups, there were no statistically 
significant differences between the groups (Table-2).

DISCUSSION

The SRS-22 survey is a survey developed in 
2003 to evaluate treatment efficacy, and which is 
simple, disease-specific, practical, and provides 
patient-based measurement. The reliability of this 
survey has been evaluated in different treatment 
groups1,3,4,7. Although a number of surveys, such as 
the Bad Sobernheim Stress Survey, Brace Survey, 
SRS-24, and SRS-30 can be used for the evaluation 
of scoliosis treatment efficacy, there are no Turkish 
versions of those surveys that have been tested for 
validity and reliability8,16,24. In this study, SRS-22 
was used, which was translated to Turkish by Alanay 
et al. in 2005 and has had its validity and reliability 
tested1.    

A statistically significant difference has been 
detected in various studies for all subgroups, when 
the life quality of adolescent idiopathic scoliosis 
patients was evaluated before and after surgical 
correction9,14. In a study by

Carreon et al., a statistically significant difference 
was detected in all subgroups when comparing 
a survey taken at an evaluation conducted one 
year after surgery and one taken before surgery9. 
A relationship between the amount of curvature 
correction and life quality was detected in a study 
conducted by Gorzkowicz et al.14. Those studies 
might be considered to be relatively unassertive, 
as they compare the condition of the same patient 
at the time of completing the survey and prior to 
surgery. Bilgiç showed that surgical correction 
increases life quality using the SRS-22 survey in a 
study in which groups who either received surgery 
or did not were compared7.    

Table-1. Deformations measured when the survey was conducted

L1 L2 L3 L4 TOTAL
AGE 16.6 18.3 17 16.6 17.3
FOLLOW-UP PERIOD 33 41 35 36 37
GIBBOSITY 3.5 3.7 3.7 3.5 3.6
THORACIC DEFORMATION 6.1 5.9 6.3 6.3 6.1
LUMBAR DEFORMATION 4.7 4.4 4.5 4.6 4.5
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Table-2. Distribution of SRS-22 results by group

L1 L2 L3 L4 TOTAL
PAIN 4.52 4.42 4.48 4.33 4.45 ± 0.46
PERSONAL APPEARANCE 4.13 4.20 4.29 4.40 4.2 ± 0.46
FUNCTION-ACTIVITY 4.68 4.42 4.42 4.13 4.44 ± 0.47
MENTAL HEALTH 3.8 3.9 4.1 3.8 3.96 ± 0.35
SATISFACTION FROM THE TREATMENT 4.6 4.5 4.7 4.6 4.6 ± 0.5

Parent et al. compared patients grouped by 
observation, brace, and before and after surgery, in 
a study on adolescent idiopathic scoliosis patients 
using the SRS-22 survey, and found differences 
between the scores for pain, personal appearance 
and treatment satisfaction21. In the same study, a 
relationship was detected between the severity of 
the curvature and the SRS-22 scores. According to 
the SRS-22 survey, the lowest scores were detected 
in the preoperative group and the most significant 
differences were detected between the pre- and 
postoperative groups.    

One of the key factors in AIS posterior fusion 
surgery is the choice of the lowest level vertebra 
to be instrumented. The choice of the vertebra 
to be included in the fusion is crucial, as this 
affects lumbar mobility18. Sanchez-Raya showed a 
relationship between the lowest level included in 
fusion and the lumbar mobility22. For this purpose, 
curvature X-rays, traction X-rays, fulcrum X-rays 
and the push-prone test are used11,15, so that the 
patient has greater lumbar mobility after surgery. 
In the literature, there are no studies evaluating 
the relationship between the distal fusion level and 
life quality. In this study, patients were grouped 
according to their distal fusion levels, and the 
relationship of the distal fusion level to life quality 
was assessed.    

In the study by Parent et al., the preoperative and 
postoperative periods were compared using the 
SRS-22 survey, and it was shown that there were 
differences in the pain, personal appearance and 
treatment satisfaction subgroups21. In a study 
conducted more recently that included 286 patients 

with different curvatures, Berliner detected that 
there were differences in the results of the SRS-
22 survey, particularly for the pain and personal 
appearance subgroups6. In this study, there was also a 
difference in the SRS-22 results in terms of personal 
appearance, and a significant difference in the 
function-activity scores, contrary to the literature. 
In the function-activity subgroup, the lowest scores 
were in the L4 group and the highest scores were in 
the L1 group, which shows the relationship of this 
subgroup of the SRS-22 survey to lumbar mobility.     

Although, when evaluating the pain subgroup 
questions of the SRS-22 survey in this study, the 
highest mean scores were detected in group L1 and 
the lowest scores were detected in group L4, the 
difference was not significantly different from the 
other groups or the general mean.  

Although there was no difference between the 
groups in terms of the gibbosity and residual 
curvatures in the personal appearance subsection, 
this was found to be significantly higher for group 
L4. Even though the deformities at the time of 
survey completion were similar, because the degree 
of correction of the size and curvature of patients’ 
deformities were not analyzed, this may be due to 
better recoveries for the L4 group. The limitations 
of this study are small patient numbers and the lack 
of curvature analysis before surgery. 

In conclusion, this study analyzes the effect of the 
distal fusion level on the life quality of patients after 
surgery for adolescent idiopathic scoliosis, which 
has not before been evaluated in the literature. With 
the addition of fewer lumbar vertebrae to the fusion, 
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the patients function better after surgery but are less 
happy about their appearance. Although it has been 
reported in the literature that the SRS-22 survey is 
more predictive for the pain subgroup of questions, 
in this study no difference was found between the 
groups in terms of pain12,26. 
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