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UKBB Orthopädie
12000 ambulante Konsultationen, davon 4000 extern
1800 Operationen

Wirbelsäule, 180 Op’s/Jahr, davon ca. 60 lange dorsale Fusionen
Halbwirbelresektionen, Osteotomien
Halo-Extensionen
Spondylolyse, -olisthese
Growing rods, VEPTR, Shilla
Frakturen





Definition SRS

Every curve >10°
is called scoliosis



Scoliosis - Epidemiology

90% Idiopathic
Infantile

Juvenile

Adolescent

<1%     Congenital         
10%       Neuromuscular

Operations @ UKBB

50% Neuromuscular

30% Idiopathic

20% Congential, EOS



Definition
scoliosis research society www.srs.org

Every curve >10° Apex=maximal translation

Vertebra or disc

Thoracic                    Thoracolumbar               Lumbar

Disc T12/L1Apex:



Epidemiology, Case load

Scoliosis Incidence

16 year-old girl

2%           Curves >10°

0.5%        Curves >20°

Switzerland 40000 girls pro age

dh ca. 800 with scoliosis at age 16y

200 with >20° (candidate for brace therapy
Volkszählung 2000

10000 physiotherapists, 400 peadiatric physios



Cobb angle measurement



Apex = max. translation



EV endvertebra

NV neutral vert.

SV stable vert.



Etiology

genetic

mechanical

growth related

neuromuscular

hormonal

psychological?



Genetic factors
Kesling KL, Reinker KA (1997)

Scoliosis in twins
Meta-analysis with 37 monocygote and 31 
dicygote pairs of twins. Concordance was 
73% in monocygote and 36% in dicygote 

twins. 

Strong evidence for genetic 
etiological factor



Genetic factors
Crossan JF, Wynne-Davies R (1986)

Research for genetic and environmental 
factors in orthopaedic diseases

Normal incidence of scoliosis ~ 1,8%

1.degree relatives of scoliosis patients have an 
incidence of ~ 10%



Growth related factors

Carr AJ et al. (Spine 1993)

Familiy stature in idiopathic scoliosis
Height of 40 scoliosis patients with 100 relatives 
compared with 350 not related matched persons

scoliosis patients were significantly taller



Neuromuscular factors

in up to 50% of scoliosis abnormal 
evoked potentials are found

in up to 30% of “idiopathic” scolioses 
intraspinal anomalies (mainly 
syringomyelias) are found



Neuromuscular factors

muscular biopsies always reveal 
asymmetry in the ultrastructure of 
the spinal muscles

probably these are rather secondary 
changes and are not the cause of 
“idiopathic” scoliosis



Hormonal factors

in chicken after pinealectomy the lack 
of melatonin can provoke scoliosis

in scoliosis patients blood levels ov 
melatonin are reported to be lowered 
compared with normal age-matched 
persons



Posture?



Orthodontics and scoliosis
Pecina M et al. Int Orthop 1991

More hereditary orthodontic anomalies in patients with        
idiopathic scoliosis (20-50°) than controls

Same rate of acquired anomalies

Detection of hereditary orthodontic anomalies in young children 
allows the identification of a group of children who have a high risk 

of developing scoliosis in later years. 



Orthodontics and scoliosis



Orthodontics and scoliosis
Milwaukee brace Olin&Ponseti Iowa Orthop

Detrimental effect on the growth and development of facial 
structures

Protrusion, intrusion of teeth and loss of facial height



Orthodontics and scoliosis
Cleidocranial dysplasia (skeletal dysplasia) delayed closure of the 

cranial sutures, hypoplastic or aplastic clavicles, multiple dental abnormalities. clavicular 

hypoplasia, hand abnormalities, pes planus, genu valgum, scoliosis 

Marfan syndrome orofacial manifestations

Korbmacher H et al , J Orofac Orthop 2004

Despite the many clinical studies, no unequivocal recommendation can be 
given for basic conditions under which an orthopedist is bound to be 
consulted on patients with orthodontic findings. 



Based on selected studies, this review concludes that there is plausible evidence 
for an increased prevalence of malocclusions associated with scoliosis, and an 
increased risk of lateral crossbite, midline deviation in children affected by 
scoliosis. Also, documentation of associations between reduced range of lateral 
movements and scoliosis seem convincing. Data are also mentioned about the 
association between plagiocephaly and scoliosis.

Orthodontic examination in scoliosis patients and vice versa

Low evidence (case control studies, clinical reports) but



Pathogenesis

Guo X et al(2003) J Bone Joint Surg 85-B: 1026-31

Relative anterior spinal overgrowth in adolescent idiopathic scoliosis 

enchondral ossification
Membran. ossific.

MRI Study: disproportional growth



Somerville
Rotational lordosis



Ng BK et al
Abnormal Anthropometric and Spinal Growth in 

Adolescents with Idiopathic Scoliosis

Growth of the vertebrae on the anterior and 
the posterior side of the spine was 

measured on x-rays in 598 patients with 
scoliosis and 307 controls

anterior growth in the scoliotic 
areas was significantly increased 
compared with posterior growth



Porter RW
Idiopathic Scoliosis: The Relation between the 

Vertebral Canal and the Vertebral Bodies

Vertebrae on 36 skeletons (8 
normal, 8 kyphotic and 15 with 
scolioses) have been measured

In scoliotic spines the height of the vertebral bodies in the 
anterior area was significantly increased compared         

with the height in the vertebral canal



Parent S et al.
Morphometric Analysis of Anatomic Scoliotic Specimens

Vertebral bodies were measured on 
30 scoliotic and on 30 normal 

skeletons

At the apex height of the vertebral bodies was 
significantly decreased at the concave side and 

the pedicles were smaller and shorter than          
on the convex side



Sagittal Profile

Scoliosis in rhythmic gymnasts
Tanchev PI et al

Spine 2000 25(11):1367-72

N=100 rhythmic gymnasts
10 fold higher incidence (12%)

than in coevals (1.1%)



Rotation

Perdriolle



R.Volkmann und C.Hueter 1862
Chirurgische Erfahrungen über Knochenverbiegungen und 

Knochenwachstum

G
Pressure                       Inhibition

Distraction                  Stimulation



3D Vertebral deformity
Sagittal plane: reversed wedge

Coronal plane: wedge

Transverse plane: 5-10° intravertebral torsion

The higher the curve - the relative more osseous 
deformity in relation to disc deformity



?

Intravertbral torsion

Intervertebral rotation

Intrinsic rib deformity



3D - Deformity



Clinic examination

CW clockwise

CCW counter

Tilt



Pelvic obliquity – infrapelvic factors

Leg length discrepancies

Joint contractures

Muscular insufficiency



Physiologic inner asymmetry



IAS with convexity 
to the left side in a 

patient with partially 
inversed situs (=the 

organs are the wrong way 
round)



Physiologic thoracic asymmetry

Direction of idiopathic scoliotic curves are determined
by the rotational pattern in the normal spine
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