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Which Rods Break More?
Rib anchors
Not Fused
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Spine anchors
Fused

VS.



Ribs Move, 
Hooks on ribs have “slop” – not fused

Weeping Willow Bends
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Methods
• retrospective, multi-center study
• Distraction Based Growing Rods (Not VEPTR)
• Inclusion criteria:

– > 2 years follow-up
– <9 years-old at index surgery

• Cox Proportional Hazards Model was used for statistical 
analysis to account for varying lengths of follow-up in regard 
to rod breakage events.
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Results

• 175 subjects met criteria and were included in this 
study:
– 33 subjects had rib-anchored growing rods
– 142 subjects had spine-anchored growing rods

• Mean follow-up: 55 months (range, 24-152 months)
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Results of Univariate Analysis
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Hazard Ratio p‐value
Preoperative Cobb Angle 1.021 0.006
Rib Vs. Spine Anchors 0.233 0.045
Age at Index Surgery 1.003 0.647

Number of Growing Rods 1.073 0.825
# of Instrumented Vertebrae 1.046 0.457
Number of Lengthenings/Year 1.046 0.457

Subject Diagnosis 1.016 0.876
Rod Metal  0.856 0.636

Rod Diameter 0.809 0.171
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Proximal spine-anchored rods have 
3.6x increased risk of rod breakage 

(p=0.045)



Results of Multivariate Analysis
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Hazard Ratio p‐value
Preoperative Cobb Angle 1.019 0.013
Rib vs. Spine Anchors 0.273 0.074

However, after adjusting for preoperative Cobb 
Angle, our result did not reach statistical 
significance (p=0.074) as higher preoperative 
Cobb angles are also associated with an 18%
increased risk of breakage per 10° increase in 
Cobb angle (p=0.013).



Take Home Points

• Proximal rib-anchored growing rods may be 
protective against rod breakage

• This may be a result of "slop" at the hook-rib 
interface in addition to the normal motion of 
the costovertebral joint
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Thank You
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