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 Is there a less invasive, more cost-effective, viable 

alternative?

15

 Treatment            Exchange construct for a stiffer one

      Painful

        Complications are common

      £7,000 - £79,000 per surgical revision 6 

Exchange Nailing

6.  Stewart, Malaysian Ortho J 2019



 Clinical findings suggest so 7 :

         2 or 3 inter-fragmentary strain reduction screws. 

         Percutaneously inserted.

         Perpendicular to the fracture plane. 

 This study aimed to biomechanically assess the efficacy 

of such a treatment.

16

Percutaneous Screws

7.  Kothari et al., J Ortho Trauma 2019
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2.  METHODOLOGY

19

Sawbones 3401 Tibia
Reamed using Stryker operative technique
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Uni-phasic granulation tissue
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Reverse engineered with 10mm diameter

Locking Screws
12-46 screw configuration 

Simple, Oblique Fracture
3 mm fracture gap with 45ML-45AP obliquity 

3D CAD Model1
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 Physiological loading at 45% gait 8

 50% weight-bearing

Loading + BCs2
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Encourage small amount of weightbearing 

immediately following treatment

        Counteracts muscle forces

        Keeps joint loads small

  Benefits clinically observed 11

11.  Trompeter, Bone Joint J 2020          
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 Percutaneous screws are indeed a viable treatment for non-union

  Good stabilizing effect

  Low invasivity

  Cheap

 Grow increasingly viable with:

 Fracture gap size. 

 Fracture angle.

 Small amount of weightbearing.

 Further research opportunities:

  In-vitro experimental study.

  Assess full healing pathway via iterative analyses.

  Femoral fractures.
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