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Background

• Rib-based distraction
– Well known treatment for thoracic insufficiency syndrome

– Also applied to treat various etiologies of EOS

• 2007
– Children’s Spine Study Group initiates prospective, multicenter study 

evaluating efficacy of rib-based distraction treatment of EOS in 
children without congenital rib abnormalities

– 2 year results previously presented

• Hypothesis
– At minimum 5 year follow-up, rib-based distraction treatment of EOS 

in children without rib abnormalities
• Controls scoliosis

• Allows spinal growth



Methods

• Prospective, multicenter observational cohort 

study

• Inclusion criteria

– Progressive EOS measuring >45 degrees 

– Age 18 months to 10 years

• Enrollment 

– 11 North American sites

– January 2007 to January 2015



Methods: Measurements

• Imaging

– Erect spine (PA/Lateral) radiographs at each clinic visit

• Measurements

– Coronal spine height (T1-T12 and T1-S1)

– Sagittal spine length (T1-T12 and T1-S1)

– Major/minor Cobb angles

– Maximum kyphosis

• Also tracked

– Complications, device changes, etc.



Methods: Long-Term Analysis

• Long-term analysis included patients with >4.5 
years elapsed since implantation of rib-based 
device

– 59 patients

• 2 cohorts analyzed

– Pre-implantation images compared to:

• Last images with rib-based device (if rib-based device 
remained in vivo > 4.5 years)

• Images at last  available follow-up (regardless of 
whether rib-based device remained in vivo)



Patients’ Characteristics



Comparison Groups



Growth Over Time
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Figure 1. Spinal growth, scoliosis and kyphosis during rib-based distraction treatment (n=29).



Growth to Last Follow-Up
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Figure 2. Spinal growth, scoliosis and kyphosis to last follow-up (n=59).



Improvement Rates of Radiographic 

Parameters



Age-Matched Growth

*Age-matched growth calculated using Dimeglio’s reference numbers (Dimeglio JPO-B, 1992).



Complication Profile



Conclusion

• At minimum 5-year follow-up, rib-based 

distraction treatment continues to control 

scoliosis and allow spinal growth in children 

with EOS without rib abnormalities
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