
ABSTRACT  

Optimizing patient-centered conservative management over a lifetime 

of care: Towards a European model 

Jean Claude de Mauroy: Clinique du Parc - Lyon 

 

B2.4 Detailed description… 

5. The ESR based at Clinique du Parc - Lyon will access retrospective data from the clinical centre 

partners in Italy, Greece, Poland and the UK, to clarify the natural history of scoliosis between 10 ° 

and 30 ° in children and to develop a common European classification of Adult Scoliosis (AS) based on 

the natural history. 

Title of PhD: The natural history of adolescents & adult scoliosis in the EU. 

Background 

Previous literature 
The approach of observation and systematic description of the scoliosis was essentially realized for 

AIS (adolescent idiopathic scoliosis) on the occasion of the school screening. Using 10 degrees as the 

"cutting point" for the diagnosis, the adolescent scoliosis population consists of approximately 2, 5 %.  [1, 2, 3, 4] 

The fastest progression is made during puberty. [5] The younger the child, the larger the curve, the 

greater the risk for progression. Thoracic and double curves are more progressive than TL or Lumbar 

curves. [6] 

For AS (adult scoliosis) Hong note a prevalence of 35.5% [7] For Ascani, all curves increased after 

skeletal maturity (average progression: 0.4 degrees per year) [8], but there is no further progression with 

pregnancy [9] 

Gap in the literature 

We do not know exactly the reason of this increase of prevalence in AS, but numerous points are to 

be specified: 

 Chaotic evolution of the minor scoliosis  

 Border angulation between chaotic and linear scoliosis (25?) 

 Predictors of the evolutivity of a minor scoliosis  

 Classification of Adult Scoliosis: primary, secondary, pain, anatomical localisation… 

How our specific research question will help to optimize patient-centered conservative 

management in Europe. 

The care of AS by physiotherapy and bracing requires a good knowledge of the natural history and 

classification.   



Purpose 
Bracing can only prevent the progression of scoliosis during growth. If scoliosis is not progressive, 

there is a risk of overtreatment. If scoliosis is progressive the patient may complain that the doctor 

did not start bracing early enough. So we need to: 

 

 Define the evolution sometimes chaotic and sometimes linear for Idiopathic scoliosis during 

growth, 

 Elaborate of a common European classification of AS based on the clinical records of the 

patients which consult the specialized physician or physiotherapist. 

Instruments 
The first stage could be a retrospective study of AIS in adult life and de novo AS with a precise 

assessment of the patients who consult the non-surgeon specialist using the 12 years database.   
In Lyon, we can use the full 3D surface topography technology of Orten and the radiological low 
irradiation technology of EOS with 3D reconstruction. 
 

Proposed Data analysis 
The various known clinical and radiological predictors of a progressive scoliosis will be identified and 

treated statistically: discovery age, familiarity, anatomo-radiological classification, number of 

vertebrae included in the curve, rotation, flat back, pain, postural balance...  

Using the 12 years database in Lyon, the statistical analysis is based on linear models of single 

variables with PASW 18.0 software. 

After determining the most relevant predictive criteria of progression, the ESR will collaborate with 

Italy, Greece, Poland and the UK to test these criteria and develop a common European guideline for 

physiotherapy and bracing minor scoliosis. 
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Abstract Kane 
Recently published prevalence studies of scoliosis reveal a disconcerting variability, largely due to the use of 
different diagnostic "cutting points", which are frequently unstated. A statistical analysis of the prevalence of 
moderate and severe scoliotic curves shows that the distribution of scoliotic curves conforms best to a log normal 
distribution. Using this analysis, and using 10 degrees as the "cutting point" for the diagnosis, the adolescent 
scoliosis population consists of approximately 25 per 1,000. 

 
Abstract Rogala 
A prospective study was carried out of the incidence and natural history of adolescent idiopathic scoliosis in 
26,947 students. Data were obtained on 1,122 students with idiopathic scoliosis. The incidence of idiopathic 
scoliosis was 4.5 per cent. The female-to-male ratio was 1.25:1.0 over-al, but the ratio varied directly with the 
severity of the curve--that is, 1:1 for curves of 6 to 10 degrees, and 5.4:1 for curves of more than 20 degrees. 
Progression of the curve was determined by a two-year follow-up of 603 patients. Progression was observed in 
6.8 per cent of the students and in 15.4 per cent of the skeletally immature girls with scoliosis of more than 10 
degrees at the initial examination. In 20 per cent of the skeletally immature children with curves of 20 degrees at 
the initial examination, there was no progression. Spontaneous improvement of the curve occurred in 3 per cent 
and was seen more frequently in curves milder than 11 degrees. Treatment was required in 2.75 students per 
1,000 screened. 

 
Abstract Montgomery 
STUDY DESIGN: This study analyzed the incidence of treatment of scoliosis using a cross-sectional and a 
longitudinal technique. 
OBJECTIVES: To follow the incidence of treated scoliosis in Malmö, Sweden, in children born between 1970 and 
1977 and compare observations with those of a study from 1988, in which the incidence of this disorder was 
followed in children born between 1963 to 1969. 
SUMMARY OF BACKGROUND DATA: During the late 1970s and early 1980s, the incidence of treated scoliosis 
decreased yearly in Malmö. This trend was supported by other reports. However, introduction of worldwide 
screening for scoliosis was a confounding factor. When cohorts of children born between 1963 and 1969 were 
analyzed, no change was found. In a study in Malmö in 1988, this was shown to be an effect of using a 
longitudinal instead of a cross-sectional technique of analyzing the data. 
METHODS: In a cross-sectional study, the authors registered al new treatments for idiopathic scoliosis, brace 
treatments, or direct surgery, for each year between 1984 and 1993. In a longitudinal study, al new treatments in 
each cohort of children born between 1970 and 1977 were followed. The results were compared with figures from 
the 1988 study. 
RESULTS: After the introduction of school screening in 1976, a peak in the incidence of treated scoliosis was 
seen in 1977. After a continuous decrease in the incidence until 1983, a steady state developed. In cohorts born 
between 1963 and 1977, the incidence is neither increasing nor decreasing. 
CONCLUSIONS: In cohorts of children followed in a longitudinal study over a 15-year period (born between 1963 
and 1977), there is no support for a change in the natural history of idiopathic scoliosis. 

 
Abstract Ascani 
A total of 187 random cases of untreated idiopathic scoliosis, seen from a minimum of 15 to a maximum of 47 
years after the end of growth, were reviewed. Al curves increased after skeletal maturity (average progression: 
0.4 degrees per year). Thoracic curves tend to progress more than lumbar, lumbar more than thoracolumbar, and 
thoracolumbar more than double major curves. Pain was present in 114 cases (61%) and appeared more 
frequently in women, after pregnancies, and with fatigue. Cardiopulmonary symptoms were present in 42 patients 
(22%), especially those with thoracic and thoracolumbar curves greater than 40 degrees. Psychologic 
disturbances were found in 35 cases (19%), mostly female patients with thoracic curves greater than 40 degrees. 
The cosmetic appearance of these patients at long-term follow-up was better compared with that at the end of 
growth, even though the curves progressed. Patients with decompensation of the trunk at the end of growth 
seemed to improve with time. In an unselected group of patients with severe curves a mortality rate of 17% was 
found, twice as much as in the Italian general population. 

 
Abstract Betz 
The effects of pregnancy on patients who have idiopathic scoliosis were investigated in terms of increased risk of 
progression of the curve. The charts, radiographs, and other pertinent data on 355 affected women who had 
reached skeletal maturity (Risser Grade 4) before 1975 were reviewed and analyzed. One hundred and seventy-
five patients had had at least one pregnancy each (Group A) and 180 patients had never been pregnant (Group 
B). The groups were comparable with regard to the treatments that they had received. After skeletal maturity was 
reached, the curve progressed more than 5 degrees in 25 per cent and more than 10 degrees in 10 per cent of 
the patients in each group. The age of the patient at the time of the first pregnancy did not influence the risk of 
progression, and the stability of the curve before pregnancy did not decrease the risk of its progression during 
pregnancy. In patients who had had a spinal fusion, progression in the unfused portion of the spine was negligible 
in both Group A and Group B. The presence of a pseudarthrosis did not result in progression of the curve during 
pregnancy. The effects of scoliosis on pregnancy and delivery were evaluated in the 175 women in Group A. No 



specific problems that were directly related to the scoliosis were noted except for four patients, in whom delivery 
posed difficulties. The incidence of cesarean section was one-half of the national average, and no sections were 
directly related to the mother's scoliosis. 

 
Abstract Willner 
In Malmö, Sweden, 17,181 school children born in the years 1961-1965 were screened for scoliosis once a year 
between the ages of 7 and 16 years, during 1971-1980. Children with clinical signs of scoliosis including a 
positive forward bending test were admitted to the Department of Orthopedic Surgery for reinvestigation and AP 
roentgenograms. There were 474 children with a scoliosis measuring 5 degrees of more (prevalence 2.8 per 
cent). Among the girls this prevalence was 4.3 per cent (n = 367) and among the boys 1.2 per cent (n = 107). This 
combined screening test revealed in girls a higher percentage of scoliosis measuring 10-14 degrees than 5-9 
degrees, 1.3 and 1.1, respectively. In boys, however, the number of curves measuring 5-9 degrees was almost 
equal to the number exceeding 9 degrees. Thus, the rotational component of the scoliosis seems to be less 
pronounced in girls and curves less than 10 degrees can easily be missed in them. Therefore, 10 degrees is 
recommended as the lower limit when using this screening technique. With 10 degrees as the lower limit, the 
scoliosis prevalence was 3.2 per cent in girls and 0.5 per cent in boys. Ninety-six of the girls (1.1 per cent) had a 
scoliosis exceeding 19 degrees. 46 showed a progression of the scoliosis, which indicated brace treatment in 42 
cases and surgical treatment in 4 cases. Among the boys 12 had curves measuring more than 19 degrees (0.14 
per cent). Four boys with curves exceeding 24 degrees were treated with a brace. Thus, the risk of progression 
was higher in girls as compared with boys; 0.5 per cent of the girls and 0.05 per cent of the boys were treated. 
Another 0.2 per cent of the girls should also have been treated but, for various reasons, treatment was not carried 
out. 

 

Abstract Hong 
In order to determine the epidemiology of adult scoliosis in the elderly and to analyse the radiological parameters 
and symptoms related to adult scoliosis, we carried out a prospective cross-sectional radiological study on 1347 
adult volunteers. There were 615 men and 732 women with a mean age of 73.3 years (60 to 94), and a mean 
Cobb angle of 7.55° (SD 5.95). In our study, 478 subjects met the definition of scoliosis (Cobb angle ≥ 10°) 
showing a prevalence of 35.5%. There was a significant difference in the epidemiological distribution and 
prevalence between the age and gender groups. The older adults showed a larger prevalence and more severe 
scoliosis, more prominent in women (p = 0.004). Women were more affected by adult scoliosis and showed more 
linear correlation with age (p < 0.001). Symptoms were more severe in those with scoliosis than in the normal 
group, but were similar between the mild, moderate and severe scoliosis groups (p = 0.224) and between men 
and women (p = 0.231). Adult scoliosis showed a significant relationship with lateral listhesis, vertebral rotation, 
lumbar hypolordosis, sagittal imbalance and a high level of the L4-5 disc (p < 0.0001, p < 0.0001, p = 0.002, p = 
0.002, p < 0.0001 respectively). Lateral listhesis, lumbar hypolordosis and sagittal imbalance were related to 
symptoms (p < 0.0001, p = 0.001, p < 0.0001 respectively). 
 

 


