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FDA-definition non-union:  

 

• 9 months after trauma AND 
3 months without progress 
in healing  

 

• But DO NOT wait 9 months 
before intervention! 



Clinical non-union definition  
 

When to intervene ? 

When it is apparent that the fracture will 

not heal: 

• Biological vitality 

• Biomechanical stability 

• Infection 

 



Both clinical and radiologic criteria to 
diagnose a non-union (88%): 
 

Clinical: 

1) Inability to bear weight (84%) 

2) Pain at fracture site (74%) 

3) Tenderness on palpation (38%) 

 

Radiologic: 

1) Lack of callus more important than 

persistent fracture lines (75%) 

 

How to diagnose a non-union ? 



Equivocal radiographs – Can CT help ? 

(Bhattacaryya, JBJS Am 2006) 

62% specificity: 
• clefts in bone of uncertain 
clinical importance 
• risk of taking a healed fracture 
to surgery 
 



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) 



BASIC treatment principles 



 Biological stimulation 

Osteo-inductive/osteogenic/(osteoconductive) 

 
• Autograft (gold standard) 

 

• Free flap (vascularity) 

 

• Bone transport 

 

• Masquelet 

 

• Mechano-biology 

 



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 







Reduction in strain 



Reduction in strain 



Mechanical solution ? 

Biological solution ? 

Both? 



Mechanical Axis Correction AND Bone Grafting 



 

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

 
• Treatment principles: 

• Five pillars 

Summary: ASEPTIC non-union 



Indications for 
surgery of malunions 
are less clear than for 
non-unions 



Henry Marsh, 
neurosurgeon 

 
 
 

 

• 3 months to learn a surgical procedure 

• 3 years to learn when to operate 

• 30 years to learn when NOT to operate 

 

 



Indications for surgery of malunion 
 
Patient must have symptoms: 
- Pain (pain after trauma is often complex!!) 
- Functional impairment 
 
AND can WE do it better ?!?!? 

 
 
 

Consider complex reconstruction / arthroplasty ? 



Can you do it better ? 

– Mechanical 
alignment 
 

– Rotation 
 

– Limb length 
Often shortening in 
malunion 



16 years old male 

Right knee trauma at age 9 

Right knee pain 

LLD: 3 cm 

Valgus 

Genu recurvatum (PPTA: 110 
degrees) 

 

Juxta-articular malunion 



Gradual correction of deformities 
in all planes 



PPTA: 85 



Indications for surgery 
 
Must have pain / functional deficit 
 
Can WE do it BETTER ? 
 

Take home message: MALUNION 


