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Angular stable implants
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The unstabilized fracture




The unstabilized fracture

» Nature tries to stabilize by muscle-
contraction, and hydrostatic pressure
hematoma and edema

» Shortening and malalignment ->
Impairment of function




The unstabilized fracture




The unstabilized fracture

* However:

Initial mobility I1s well compatible with

solid bone healing




Universal Principle
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Goal of Fx Treatment

* Fracture reduction and fixation to
restore anatomical relationships,

allowing functional after care




Goal of Fx Treatment

» Adequate stabllity by
Interfragmentary compression or

splintage according to the
Jpersonality” of the fracture and soft

tissue injury




Goal of Fx Treatment

* Preservation of the blood supply
to soft tissue and bone by careful

handling and gentle reduction
technigues




Goal of Fx Treatment

 Early and safe mobilization of
the Injured limb and the patient

as a whole
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Topics covered

* Biology and biomechanics of bone healing
- primary / secondary




Fracture healing

2 distinct ways of bone healing

» Stable conditions—— directfracture healing
no callus formation




Fracture healing

Direct or primary bone healing




2 distinct ways of bone healing

o Stable conditions——>  direct fracture healing
no callus formation



Indirect or secondary bone healing



Histology



Contact healing



Histology

Contact healing



Gap healing



Inflammation



Soft callus



Hard callus



Remodelling



Stability



Stability



Stability



Stability

——  primary
_— secondary



Indirect vs. direct



* Biology and biomechanics of bone healing
- primary / secondary
- absolute / relative stability



Absolute stabllity






Absolute vs. relative
stability of fracture fixation



Advantages



Disadvantages



Damage to blood supply



Compression
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Friction fragments



Compression




Conventional internal fixation



Friction between plate and bone



Compression



Compression and blood supply



Avoiding necrosis



Blood supply



Definition



Relative stabllity

Principle

e Elastic deformation

Plastic deformation



Techniques



Techniques
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Mechanics




Mechanics



Mechanics




Advantages



Disadvantages



Disadvantages



Disadvantages



Absolute vs. relative stabllity



An excess of relatively stable implants

does not

lead to absolute stability !!!




Biology and biomechanics of bone healing

- primary / secondary
- absolute / relative stability

Angular stable implants



Angular stability




The lockinghead screw (LHS)




Advantages of angular stability




Advantages of angular stability




Advantages of angular stability




Conventional screw



Locking head screw



Angulated LHS



Angulated LHS



Biology and biomechanics of bone healing

- primary / secondary
- absolute / relative stability

Angular stable implants



Delayed union



Delayed union

Irritation callus
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Loosening of screw



Non-union

Fibula prevents union

/
\

Hypertrophic callus

\

Resorption around nail



2 Types of non-union



2 Types of non-union

 Well vascularized vital non-union due to impaired
stability
=== Problem of Stability



2 Types of non-union

hypertrophic atrophic




2 Types of non-union

hypertrophic atrophic

plate plate
reamed IM nall

not necessary yes!



2 Types of non-union



2 Types of non-union

shortening of bone

bone graft
callus distraction
“bypass” fibulo-pro-tibia



Biology and biomechanics of bone healing

- primary / secondary
- absolute / relative stability

Angular stable implants

Delayed union



Fracture calssification




Fracture calssification




AO Fx Classification
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AO Fx Classification




Exceptions
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AO Fx Classification




AO Fx Classification




AO Fx Classification




AO ?
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AO 23-C3




Fragen ?




Thank you !




