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lkke som forventet




Betingelser for knogleheling

Fracture healing: the diamond concept
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Physical and Biological Aspects of
Fracture Healing with Special
Reference to Internal Fixation

Mechano-biology

ability of the body’s physiological
processes to respond to the mechanical environment

S. M. PERREN, M.D.
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Brud pa osteosynteseprincipper

kan fore til non-union

Darlige bloddele
(kirurgisk frileegning)

Darlig stabilitet
Darlig alignement

Darlig knoglekontakt

..darlig oskonomi




Take home messages

Violation of principles

* Blgddele = vaskularitet

* Fraktureponering = akse og kontakt

* Osteosyntese

* Simpel fraktur - absolut stabilitet

* Complex fraktur - relative stabilitet

* Mobiliseringen/Fysioterapi = funktion




Non-unions typer (Weber-Cech)

Darlig biologi = Atrofisk non-union Darlig stabilitet = Hypertrofisk non-union

Oligotrophic Atrophic Hypertrophic

Elephant Horse
lﬁ % foot \# — T hoof



Inficeret/lkke inficeret/Pseudoartrose

Sealed off I U

Infected Synovial Pseudarthrosis

!

medullary
canal

Pseudocapsule




Hvornar er det sa non-union???

* FDA definition:

Brud, der ikke helet efter minimum 9 maneder uden tegn pa heling i tre maneder

* eller mere praktisk definition:

Nar fremskridt i helingen ikke vil ske uden operation

Cunningham BP, Brazina S, Morshed S, Miclau T. Fracture healing: A review of clinical, imaging and laboratory diagnostic options. Injury. 2017 Jun;48 Suppl 1:S69-S75.



Forsinket heling

» Heling efter 6-9-12mdr?

» Aftagende symptomer

» Positiv udvikling pa rtg-
billeder

» Stabilt
osteosyntesematerialet




Arsager og Risiko faktorer

Pavirker biologi/vaskularitet

* Rygning, alkohol

Patient

* DM

* Hypothyroidysmus

Biologl

° Vit D insuff, malnutrition

* Arteriosklerose

* Nyre insuff.

Fraktur

* NSAID, steroider,

kemoterapl

» Aben fraktur

Kirurg

Pavirker stabilitet
* Inadekvat osteosyntese
* Darlig frakturreponering

* Intern fiksation af en simpel
fraktur med et gab

* Lokalisation (dist. tibia,
Jones fr, os scaphoid)

* Multifragmentaer fraktur




Diagnostik

e Klinisk undersggelse
® Smerte, haevelse
® Deformitet
® |_gs/stift non-union
® Neurovaskuleaer status

® Ar eller sar

® Rontgen

e CT-skanning

e PET/MR (infektion
e CRP, Leukocytter




Behandlingen _ 5 pillars of

nhon union management

Optimisation of host factors
* Rygning

* DM
Mechanical alignement

* Hypothyroidysmu
S

e Vit. D insuff Functional rehabilitation

* Arteriosklerose

Stable fixation
* Nyre insuff.

* NSAID, steroider

Biological stimulation




Mechanical problems — mechanical solution!

e Re-etabler alignhement/akse

® Neutraliser deformerende
kraefter

o Genskab stabilitet
o tykkere & laengere sgm
® |zengere skinner

® overve| en anden implantat




Mechanical problems - reduce the strain!

Distractions osteogenese S |=AL/L 1




Biologisk stimulation ]
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Osteoinductive/osteogenic/ % A

(osteoconductive)

» Autograft (gold standard)

 Bone transport
 Masquelet

« BMP/BMA(C)

* Mechano-biology

» Vascularized bone graft
* Free flap (vascularity)




Inficerede non-unions/Pseudoartros

Behandling
esektion og knogletransport
asquelet
rtrodese

Alloplastik

Amputation



Take home message

Behandling af non-unions

Folg de basale osteosynteseprincipper
Los mekanisk problem

* Alignhement

* Stabillitet

Optimer systemiske faktorer

Udeluk infektion

Autograft




Malunion

Bone doesn’t heal correctly =
deformity

Valgus/Varus
Recurvatum/Procurvatum
Limb length discrepancy (LLD)

Rotational

alLDFA = 81°
(79-83°)

M PFA = 84°

(80-89°)
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LDTA = 89°

(86-92°) /’T .

MPTA = 87°
(85-90°)
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51-year-old man

Previously open fracture of
distal diaphysis and
femoral neck in 1986

Postraumatic LLD =3 cm

ROM of hip:
External rotation 90°
nternal rotation = 30°

OM of knee:
-125°

20 mm <gly
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Indications for surgery

— Pain:
e Osteoarthritis
* Limp

— Functional deficit:
 Joint instability
 Joint incongruency
» Rotational deformities
» Shortening




No absolute values of the deformity exist that indicate surgery

> 5 degrees in coronal plane

> 10 degrees in sagittal plane

> 10 degrees rotation

> 2 cm shortening




Considerations

— Symptoms
— Age
— Activity level

— General medical condition (smoking,
nutrition)

— Compliance

— Prior vascular or nerve injuries (acute
versus gradual correction)

— Soft-tissue contractures
* Equinus foot (Achilles tendon lengthening)

* Knee contractures (Quadricepsplasty)

« Subtalar stifness (Subtalar arthrodesis)
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Tibial Non-union

Supplement -

Optimise modifiable host factors

Behandling af tibia hon-unions med ringfiksation 'L
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