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 Complications in Early Onset Scoliosis
◦ Past and Present 

 Checklists / Protocols
◦ LEAN Process of Quality Improvement

 Standard Work, Value Stream Analysis

◦ Published Resources

 Extended Time out

 Intra-Operative Neuromonitoring Changes

 Infection Control



 3 yo girl with congenital scoliosis
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 Observe

 Cast/ Brace

 Distraction Based
◦ Growing Rods

◦ Rib-Based

 Fusion







 54 patients with mean F/U 2 years

 67% of patients had at least one complication

 137% complication rate per patient

 40% complication rate per procedure



• 140 Growing Rod Patients 

• 58% Complication Rate

• Rate decreased by 13% per each year of 
patient age at time of initial implant

• Rate increased by 24% per additional surgical 
procedure





 Multicenter Registry

 3989 patients enrolled as of October 2017

◦ 2142 Complications

◦ 54% risk of complications



 Growing Instrumentation without fusion
◦ All types (traditional, modern)

 Unplanned reoperation rate within 20 months 
of implantation of 29.95% (142/474)
◦ Neuromuscular scoliosis

◦ Scoliosis > 50o

◦ Hyperkyphotic  

Paper #22, ICEOS 2017



 Multiple complications with traditional 
techniques…



 Avoids repetitive surgeries
◦ Infection

◦ Dehiscence

◦ Psychological Dysfunction

 Still at risk
◦ Neurologic Injury

◦ Implant failure

◦ Migration



 30 patients underwent MCGR (2009-12) 
◦ 6 institutions  

◦ Minimum 2 year f/u

 14 patients (46.7%) unplanned reoperation
◦ Mean 23 months after initial surgery (5-48 months)

Kwan et al., Spine 2017



 Even with modern devices, there is still a 
NEED to decrease complications and 
unplanned return to the operating room.

 Standardization.

 Checklists/ Protocols.



 Standard Work

 LEAN process
◦ Management System

◦ Continuous Improvement

◦ i.e. Toyota Production

◦ Taichi Ohno



 Team Members
◦ Surgeons, anesthesiologists, nurses, respirologists, 

psychology, etc.



 Reason for Improvement
◦ “To help children with spine problems live longer, 

better lives.” 

 Current Performance  
◦ Lack of standardization

◦ High risk of complications, UPROR





“Variability in decision making with regard to 
the optimum treatment of certain subsets of 
patients with early-onset scoliosis reflects gaps
in the available evidence.”



 Target Performance

Dimension Measure Current Target 
Morale/HD    
Quality    
Delivery/Access    
Cost/Productivity    

 





 Gap Analysis
◦ Lack of standardization

 Waste Theme / Root Cause
◦ Heterogeneous populations



 Counter Measures / Action Plan
◦ Standardize (checklists, protocols)

◦ Quality Improvement Dashboards

 Follow Up Plans
◦ Who?, What?, When?

 Measurement Tracking
◦ Societies, Study Groups, Industry













 External force controlling their decisions
◦ Encroaching on their autonomy

“The practice of 

medicine is an art, not a 

trade; a calling, not a 

business...”



 Take away from the quality of patient care

 Cognitive aids as a sign of weakness





 Culture /  Environment

 Unity 

 Change their thinking

 Quality evaluation (dynamic)

 Buy in (i.e. Lean process)



 Surgery has lagged behind other fields in the 
areas of quality and safety.

 Surgeon champions have already started 
build consensus and define best practice 
guidelines for adolescent scoliosis.

 Similar processes should be applied to the 
field of early onset scoliosis.



 Formalized processes directed by:

◦ Study Groups (CSSG / GSSG)

◦ Societies (SRS / POSNA)

◦ Delphi Approaches

◦ Lean Principles




