
Spino-pelvic alignment and posture: 
Is child a miniature of adult?

10th International Congress on Early Onset Scoliosis 2016
November 17-18 2016, Utrecht, The Netherlands

René M. Castelein, MD PhD
Professor and Chair, Department of Orthopaedic Surgery

University Medical Center Utrecht, Utrecht, The Netherlands



Disclosures

• Fondation Yves Cotrel start up grant
• Medtronic Research Grant (past)
• K2M Research Grant (ongoing)
• AO Start-Up grant - Research Support
• Alexandre Suermann MD PhD Stipendium, UMC Utrecht



Why is sagittal alignment in a child
important?



Certainly not for QoL!



Essence of scolosis?



CT scans of:
‐ 30 NM patients
‐ 30 AIS patients
‐ 30 Non‐scoliotic controls

10‐18 years of age

AIS NM

56°
±13°

52°
±21°

Anterior “overgrowth” ??



Bony anatomy in scoliosis is the same as in 
controls, the discs are different!

AIS NMControls

-3.4%
-1.5%

-2.5%
+17.5%

-3.5%
+19.1%

AIS/NM vs. controls: body: P>0.05, disc: P<0.01
AIS vs NM: P>0.05





Essence of scoliosis:



The spine has been a very successful and stable 
mechanical construct for more than 200 000 000 

years….



Why would it start to rotate??



Because of the unique human spino-pelvic 
alignment with a triple lordosis



Because of the unique human spino-pelvic 
alignment with a triple lordosis







‐ Axial compression
‐ Ventral shear
‐ Dorsal shear1

Humans
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‐ Axial compression
‐ Ventral shear

Quadrupedal vertebrates Bipedal vertebrates
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What is the effect of dorsal shear on the 
spine? 





Development of scoliosis: Rotated
segments correspond to backwardly
inclined segments









Conclusion

• Spino-pelvic morphology and alignment evolves 
during growth

• Significant differences between genders during 
peak growth velocity

• Spino-pelvic alignment determines spinal 
biomechanics and rotational stability of the spine 


