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Adult Scoliosis 

Defined as a curvature in the coronal plane of 10 degrees or more in 
an skeletally mature patient (SRS beyond 17 years and 11 months) 

Includes theoretically any type of scoliosis developed during growth, 
beyond the age of 17 years and 11 months.  

Degenerative ‘De Novo’ Scoliosis (mostly lumbar/THL) 

Not totally clearly defined conditions under different names. Lack of general consensus

Adult Scoliosis

1)EOS (Infantile and Juvenile) 
2)LOS (Adolescent) 

3)Degenerative ’de novo’ Scoliosis

Idiopathic 
Neuromuscular 
Congenital  
Syndromic



Adult Scoliosis

Collis DK and Ponseti IV (1969) Long term follow-up of patients with 
idiopathic scoliosis not treated surgically. J Bone Joint Surg [Am] 
51:425-445 

Weinstein SL, Zavala DC, Ponseti IV (1981) Idiopathic Scoliosis: Long 
term follow-up and prognosis in untreated patients. J Bone Joint Sur 
[Am] 63:702-712

Adult Scoliosis



Back  Pain

Adult Scoliosis

Adult Spinal Deformity (ASD) 

All the Adult Scoliosis types 

Sagittal Plane Deformities  (Regional) 

Sagittal deformities developed during growth  
(like Scheuermann, Isthmic Spondylolisthesis) 
  
Iatrogenic Flat Back after surgery 

Degenerative Spine associated to sagittal Spino-Pelvic imbalance and degenerative 
Spondylolisthesis.  



Local 

- Spinal stenosis and radicular compression  
- Lateral Listhesis (Rotatory Listhesis) 
- Sagittal instability  

Adult Spinal Deformity (ASD) 

All the Adult Scoliosis types 

Sagittal Plane Deformities 

Max Aebi differentiates four categories or types 

Type 1) Primary Degenerative Scoliosis 
Type 2) Adolescent idiopathic scoliosis of the thoracic and/or the 
lumbar spine, which progresses in adult life, and is frequently 
combined with secondary degeneration and/or imbalance  
Type 3) Secondary Adult Scoliosis.  
3a in the context of an oblique pelvis, e.g. due to LLD, or Hip  
pathology or as a secondary curve in idiopathic, neuromuscular and 
congenital scoliosis, or asymmetrical anomalies at the lumbosacral 
junction.  
3b in the context of a metabolic bone disease combined with 
asymmetric arthritis disease and/or vertebral fractures 



• Back/Neck Pain 

• Leg/Arm Pain 

• Neurological deficit 

• Spinal muscle fatigue and tension 

• Reduced ambulatory function 

• Breathing impairment

Adult Spinal Deformity – Functional Disability 

Symptoms                                         QoL

• SRS-22r 

• SF-36 

• ODI  

• Others

Clinical/Radiological  Correspondence 

• Direct Observation (Global, Trunk, Limbs, Regional) 

• Signs (Exploration: Musculoskeletal, Neurologic, Pain Trigger Points and Motion) 

• Observation and Assessment of Clinical Photos 

• Assessment Throughout Surface Topography 

• Observation and Assessment of Dynamics 

• Complementary Explorations others than Radiographs (MRI, CT, EMG, Breathing, etc.) 

• Diagnostic Interventions (Facet Injections, etc.)



ASD     CORONAL PLANE 

COBB Angle 

Proximal Thoracic 
Main Thoracic 
Lumbar / Thoracolumbar 

ASD     CORONAL PLANE 

CSVL 
C7PL 
T1 
Coronal Compensation/Decompensation 
                     (Balance     /  Imbalance)

( Left -   0    Right + )



Nash and Moe Rotation and Segmental Instability

Grade III

Rotatory Listhesis 
Lateral Listhesis

ASD     CORONAL PLANE 

COBB Angle 
Fractional 
Lumbo-sacral        (L5/L4L3 TILT)



Adult Scoliosis

Weinstein study: When they knew they have scoliosis, back pain was 
more common than in general population but not related to curve 
magnitude 

Kostuik study: When they mostly did not know about their diagnose, 
back pain was not more common than in normal controls but there was 
an association between severity of pain, disability, and curve magnitude 
(Idiopathic Lumbar Curves) 

Adult Scoliosis  

XX Century      Coronal + Sagittal + TRANSVERSAL 

Jackson RP et al (Spine 1989)
Highest Correlation  

Rotation with Scoliosis 
r = 0.7 p < 0.0001 
Rotation with Pain 
r = 0.59 p < 0.0001 



Adult Scoliosis  

XXI Century       CORONAL + SAGITTAL PLANE 
Author’s opinion: 

‘Common end pathway  
- degenerative instability and unfavorable 
lumbar  vertebral alignment –  
Is related to symptoms rather than the 
degree of the curvature and the cause of the 
original scoliosis’  

Adult Scoliosis  

XXI Century      SAGITTAL PLANE 

Pelvic Indexes   PI = PT + SS 
                            PI – LL mismatch 

During 
Legaye and Duval Beaupere 

SS

PIPT

C7PL/SVA

+    0   - 
L1S1 (LL)



Adult Scoliosis  

XXI Century 
Schwab F et al (2006-2011) 

Radiological Parameters predictive of an 
ODI 40% 
PI – LL > 11º    PT > 22º and SVA > 46 mm 

SS

PIPT

C7PL/SVA

+    0   - 
L1S1 (LL)

Schwab F, Ungar B, Blondel B, et al. Scoliosis Research Society-Schwab 
adult spinal deformity classification: a validation study. Spine. 2012; 37(12): 
1077-1082

Coronal Curve Types 

T: Thoracic only 
With lumbar curve < 30º 

L: TL /Lumbar only  
With thoracic < 30º 

D: Double curve 
With T and TL/L > 30º 

N: No major coronal deformity 
All coronal curves < 30º

Sagittal Modifiers 

PI minus LL 
0: within 10º 

+: moderate = 10º - 20º 
++: marked > 20º 

Global Alignment 
0: SVA < 4 cm 

+: SVA = 4 – 9.5 cm 
++: SVA > 9.5 cm 

Pelvic Tilt 
0: PT < 20º 

+: PT = 20 – 30º 
++: PT > 30º

Harima H, Carreon LY, Glassman SD Chapter 17. Section V 
Non Scoliotic Spine. Sagittal Balance of the Spine, from 
normal to pathology: a key for treatment strategy. 
Roussouly P., Pinheiro-Franco JL., Labelle H. Gehrchen M. 
Thieme Medical Publishers, Inc. ISBN 978-1-62623-732-2

Limitations: 

Lack of clinical evidence 
No dynamics 
Influence of aging and ethnicity 

50 y 
Stricter threshold values for youngers 
More tolerant for older 



CC

TC
Thoracic  
Kyphosis

Inflection point

Apex

Upper arch

Lower archSS
β

β = SS

θ

θ

Functional spinal sagittal 
segmentation based on 
the inflection point. 
(Berthonnaud et al J Spinal Disord 
Tech. 2005; 18(1): 40-47)

Reproduction from the original Figure

Original Roussouly Types. Roussouly’s Classification according to the Pelvic Incidence, the 
Sacral Slope and the extension and shape of the Distal Spinal Lordosis (DSL)

Type 1            Type      Type 3AP          Type 3            Type 4

PI < 50º PI > 50º

Types 1 and 2 

SS < 35º 

Type 3  

35º < SS < 45º 

Type 4 

SS > 45º

Short 
DSL

TL  
Kyphosis

Long  
DSLMost 

Harmonic 
DSL

Low or 
- PT











Local Stresses: Segmental Mechanism of Low Back Pain and 
Degeneration, and stresses according to spinal orientation  
– Contact Forces Theory (Chapter 9) 

Amer Sebaaly, Joao Luiz Pinheiro-Franco, and Pierre Roussouly 

G

M

Gravity 
Muscle 
Contact force

G
M

Compensatory Mechanisms



Type 1                Type 2             Type 4

Degenerative local stress 
localization according to the 
sagittal Roussouly Type

1) Any spinal deformity developed during growth 
2) Degenerative changes associated with aging 
3) Degenerative changes associated to compensatory mechanisms to maintain Sagittal Balance 
4) Any adult spinal deformity secondary to other causes

Original Roussouly Type can be changed by:



Degenerative Spondylolisthesis (DS) and Spinopelvic Alignment  

85% of the DS population is Type 3 or 4 with a mean PI of 60º

In SD Population 

- The MSL is slightly reduced (-10º) 

- Lordosis is mainly reduced at L4S1 and it is 
compensated in the upper lumbar spine  

- The disc degeneration associated with the 
anterior slippage results in a loss of 
lordosis, compensated with L1L4 hyper-L 

- Global Sagittal balance is typically 
preserved even with some amount of 
pelvic compensation 

- Most of variations were regional except in 
the cases of multilevel DS with severe and 
global lumbar kyphosis

These draws are copied from the original draws published by Barrey CY, Peltier Ch, Rahal AH, Broussoulle Th and Roussouly P. Chapter 13. Degenerative Spondylolisthesis: Does the Sagittal Balance Matter? 
pp 134-145. In Section V Non Scoliotic Spine. Sagittal Balance of the Spine, from normal to pathology: a key for treatment strategy. Roussouly P., Pinheiro-Franco JL., Labelle H. Gehrchen M. Thieme Medical 
Publishers, Inc. ISBN 978-1-62623-732-2

How degeneration may affect Spinal Structure 

◉ Type 1 stays in Type 1 or turns into global kyphosis without retroversion 
◉ Type 2 may 
- Stay in Type 2 
- Turn into type 2 + TK 
- Turn into Type 1 (TLK) 
- Turn into lumbar kyphosis with compensated thoracic lordosis 
- Turn into global Kyphosis without retroversion

◉ Types 3 and 4 may 
- Stay in Types 3 or 4 slightly retroverted 
- Turn into retroverted false type 1 
- Turn into retroverted false type 2 + TK 
- Turn into retroverted false type 2 (compensated hypokyphosis or Global Flat Back) 
- Turn into global kyphosis with retroverted pelvis



Obeid Classification according to CM (For surgery)

PT > 25º

PI 66º

SS 34º

CSVL

T1PL

61 y old women 

Original Roussouly Type 4 

Current Retroverted Type 2 + TK 

Kyphosant TL scoliosis 

TL discopathy 

Pelvis Retroversion 

Low Hyper-lordosis maldistribution 

Coronal Rigid TL Major curve 

Obeid 1 A2 

Schwab PT>25 PI-LL 10-20 SVA>9.5 

Imbalanced from TL and T Kyphosis 

Chronic Back Pain 

Leg Pain only standing 

No neurological deficit 

ODI > 40% SRS-22 < 3 all domains
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