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• When to intervene 
 

• Treatment principles: 

• Five pillars 

• Diamond concept 

 

ASEPTIC non-union 



Definition of non-union is an inexact science: 

 

• Definition of time from fracture ?:  

large variation in healing time as multiple factors affect 
healing. 

 

• Definition of healing: when is healing sufficient ? 

CT (Bhattacaryya, JBJS Am 2006) 
• 100% sensitivity 
• 62% specificity: 
• risk of intervention on healed fracture 



RESEARCH: 
 

Nonunion definition.  

The US Food and Drugs Administration (FDA): 

• a fractured bone that has not completely healed within 

9 months of injury and that has not shown progression 

towards healing over 3 consecutive months on serial 

radiographs 



Clinical non-union definition ? 
When to intervene ? 

When it is apparent that the fracture 

will not heal: 

• Biological vitality 

• Biomechanical stability 

 







Indication for non-union surgery: 

• Symptoms (pain,…) and: 

• When progress in healing will not occur without surgery 

• Earlier surgery if healing will result in significant malalignment 

4 months: 
• Pain 
• 15 varus 



Classification: Septic versus Aseptic 

20% of aseptic non-unions have positive intra-operative cultures  (Moghaddam et 
al. Injury 2015). 

Infection screening 
• History:  

• wound drainage 
• sinus formation 
• previous infection treatment 

• Clinical evaluation 
• X-ray 
• CRP, (SR, blood-count) 

Option 
• MRI: no implants 
• PET-CT 

• Sensitivity: 95% 
• Specificity: 87% 

• Leucocyte scientigraphy /SPECT 
Specificity dependent on time from trauma/surgery 



BASIC treatment principles 



 Biological stimulation 

Osteo-inductive/osteogenic/(osteoconductive) 

• Autograft (gold standard) 

• Bone transport 

• Masquelet 

• BMP/BMA(C) 

• Mechano-biology 

• Vascularized bone graft 

• Free flap (vascularity) 
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Five pillars of non-union management 

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiOq4vluLfSAhXGWywKHWPJCKkQjRwIBw&url=http://chs.ukzn.ac.za/News/16-04-21/UKZN_Study_Produces_Novel_Treatment_for_Tibial_Non-Unions&bvm=bv.148441817,d.bGg&psig=AFQjCNH_QDY-uYjKx9kly_I1yRROwocf5A&ust=1488531147848576
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj9xazGuLfSAhXD6CwKHX69AUIQjRwIBw&url=http://ndabaonline.ukzn.ac.za/UkzndabaNewsletter/Vol4-Issue13-CHS&bvm=bv.148441817,d.bGg&psig=AFQjCNGju-JdqkaMsSB9HffCJVAuK1lpmA&ust=1488531065673046


Five pillars of non-union management 

Optimisation of modifiable risk factors 

Mechanical alignment 

Stable fixation 

Biological stimulation (mechano-biology) 

Early functional rehabilitation 

Ferreira and Malais. Injury. 2015 



Tibial non-union 
treatment algorithm 

 

• 122 consecutive uninfected 
tibial non-unions !!! 

 
• After initial surgery: Bony 

union in 113/122 (93%) 
 
 

Ferreira and Malais. Injury. 2015 



Optimise modifiable host factors: 
• Smoking 

• Diabetic control 

• antiretroviral for HIV positive 

Additional: 
• Anaemia 

• Malnutrition 

• Endochrine/metabolic: 

• Vitamine D 

• Hypothyoidism 

• Medications 

• NSAIDs, steroids, 
methotrexate, biological 
anti-rheumatoid 



Circular fixator: 122/122 non-unions ! 
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Circular fixator: 122/122 non-unions ! 

 
 
 
 
 
 

Internal fixation when safe: 

• soft-tissues 

• degree of correction 

• stability 
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• 49 aseptic tibial non-unions 
without defect 

 
• Treatment: 

• Plate: 65% 

• IMN: 26% 

• Ext. fix. 0% 

• Screws: 2% 

 
• Union: 41/49 

 
• Amputation: 2/49 

 Atrophic tibial non-union: diamond concept 

Moghaddam et al. Injury. 2015 



 Mobile, oligotrophic, non-union 



Mobile, oligtrophic, non-
union 
 
• Removal of ext. fixation 
and prox. screws 
 
• 4 weeks in a cast 
 
• Debridement, reaming, 
gentafleece, IMN, autograft 
 

 
 
 



 

• Are you sure it is aseptic ? 
 
• Broad armementarium of treatments availaible 

 
• Treatment principles: 

• Five pillars 

• Diamond concept 

 

Summary: ASEPTIC non-union 


