
FUTURE WORK

• Validate the method with 3D spinous process line reconstructed from frontal and sagittal full-spine X-rays
• Extend the method to patients in lateral bending posture
• Study correlation between local symmetry planes and vertebral rotation

SCOLIOSIS

• Permanent and progressive deformation of the spine
• Detection by clinical examination of the 3D back shape
• Definitive diagnosis by full spine radiographs

3D ACQUISITION SYSTEM

• X-ray dose is a major public health concern, especially with children
• Noninvasive optical systems give a 3D mesh of the back surface
• Define 3D parameters to quantify back surface deformation

RESULTS

• Acquisition of the 3D back surface of 112 patients, affected by scoliosis, in standing position
• Reference line is manually determined by landmarks placed by clinician on spinous processes
• Comparison symmetry line / reference line by Mean Deviation Error, RMSD along the anterio-posterior axis and the right-

left axis
• Analysis of the influence of the scoliosis severity (Cobb angle) and the BMI:

➢ Results in the same accuracy range as the state-of-art methods
➢ Robust with respect to pathology and morphology variation
➢ Promising method to overcome the limitation of existing methods

SYMMETRY LINE OF THE BACK

• Estimation of the spinous process line, correlated to the internal spine morphology [1]
• Limits of state-of-the-art methods [2]:

1) Complex geometry of the back surface (lumbar flat area, large deformations, …)
2) The spinous process line does not always correspond to the back valley

METHOD

Definition of thick 
strips, 

orthogonally to 
the line 

Initialization of the symmetry line 
by PCA on 3 regions (thoracic sup 
and inf, lumbar), orthogonally to 
the direction 
defined by the 
prominent 
vertebra and the 
intergluteal fold

For each strip, compute 
automatically a 

symmetry plane by a 
robust ICP-based 

method [3]

Creation of the 3D 
symmetry line by 

intersection of the 
symmetry planes and 

the back surface
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OBJECTIVE: To assess scoliosis, extract automatically the symmetry line
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