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Surgical fixation methodsSurgical fixation methods

InternalInternal fixationfixation::

�� CCerclageerclage wireswires

�� PinPin fixationfixation

�� TTensionension bandband wirewire

�� IIntramedullaryntramedullary pinspins

�� SScrewscrews

�� PPlatelate osteosynthosteosyntheesissis

�� LockingLocking platesplates……

ExternalExternal fixationfixation::

�� EExternalxternal skeletalskeletal

fixationfixation ((ESFESF))



Intramedullary pin fixation

� Indication:

- simple, stable, midshaft fractures

- humerus, femur, tibia, ulna, 

metatarsus, metacarpus

�� IIndicationndication::

-- simplesimple, , stablestable, , midshaftmidshaft fracturesfractures

-- humerushumerus, , femurfemur, , tibiatibia, , ulnaulna, , 

metatarsusmetatarsus,, metacarpusmetacarpus



Intramedullary pin fixation

� Principles:

� placed in the medullary cavity 

� the pin ends should be bent 

� neutralise the bending and shear forces

� not effective against axial forces and torsion

�� PPrinciplesrinciples::

�� placed in the placed in the medullarymedullary cavity cavity 

�� thethe pin pin endsends shouldshould be bent be bent 

�� neutraliseneutralise thethe bendingbending and and shearshear forcesforces

�� notnot effectiveeffective againstagainst axialaxial forcesforces and torsionand torsion



Route of pin insertion

Antegrade

Towards the
fracture

AntegradeAntegrade

TowardsTowards thethe
fracturefracture

Retrograde

From the
fracture

RetrogradeRetrograde

FromFrom thethe

fracturefracture



TuberculumTuberculum majusmajus humerihumeri

OlecranonOlecranon



TrochanterTrochantericic fossafossa TuberositasTuberositas tibiaetibiae



Pin diameter

� Fill about 60-75 percent of medullary
cavity at its narrowest point

�� FillFill aboutabout 6060--75 percent of 75 percent of medullarymedullary
cavitycavity atat itsits narrowestnarrowest pointpoint

InsuffitientInsuffitient stabilitystability InsuffitientInsuffitient bloodblood supplysupply



Intramedullary pinningIntramedullary pinning

� Kuentscher-nail

� Steinmann-pin

� Stack pining

� Rush-pining

�� KKueuentscherntscher--nailnail

�� SteinmannSteinmann--pinpin

�� StackStack piningpining

�� RushRush--piningpining



Stack-piningStack-pining

� 2-5 Kirschner-wires

� Good against bending and shear, moderate
against rotational forces

� Bending of protruding ends minimise tissue
irritation and loosening

� Can be combined with cerclage or ESF

�� 22--5 5 KirschnerKirschner--wirewiress

�� Good Good againstagainst bendingbending and and shearshear, , moderatemoderate

againstagainst rotationalrotational forcesforces

�� BBendingending ofof protrudingprotruding endsends minimiseminimise tissuetissue

irritationirritation and and looseningloosening

�� CanCan be be combinedcombined withwith cerclagecerclage oror ESFESF



interdigitationinterdigitation

Stack-pining



Stack-pining



Stack-pining



Stack-pining



Stack-pining



Stack-pining



Rush-piningRush-pining

� 2 relat. thin Kirschner-wires

� Epi- and metaphysis fractures

� moderate stability against bending and 
rotational forces

� Can be combined with cerclage or ESF

�� 2 2 relatrelat. . thinthin KirschnerKirschner--wireswires

�� EpiEpi-- and and metaphysismetaphysis fracturesfractures

�� moderatemoderate stabilitystability againstagainst bendingbending and and 

rotationalrotational forcesforces

�� CanCan be be combinedcombined withwith cerclagecerclage oror ESFESF



Rush-pining



Cadaver femur Rush-pining



Rush-pining



Rush-pining



Rush-pining healed



Auxilliary fixations with pinsAuxilliary fixations with pins

If i.m. pin does not provide adequate 
stability 

If iIf i..mm. pin. pin does not prdoes not provideovide adequate adequate 

stability stability 

� Cerclage

� Hemicerclage

� ESF

�� CerclageCerclage

�� HemicerclageHemicerclage

�� ESFESF



Rush-pin & cerclage



Rush-pin & ESF



Intramedullary pinning
Advantages

Intramedullary pinning
Advantages

� simple technique

� few special
instruments

� cheap implants

� simlple implant
removal

�� simplesimple techniquetechnique

�� fewfew specialspecial

instrumentsinstruments

�� cheapcheap implantsimplants

�� simlplesimlple implantimplant

removalremoval

� Less soft tissue
damage

� Good callus
building

� Quick healing

�� LessLess softsoft tissuetissue

damagedamage

�� Good Good calluscallus

buildingbuilding

�� Quick Quick healinghealing



Intramedullary pinning
Disadvantages

Intramedullary pinning
Disadvantages

� Limited indications

� Lower stability against
rotation and axial load

�� LLimited imited indicationsindications

�� LLowerower stabilitystability againstagainst

rotationrotation and and axialaxial loadload



Oblique femur fracture



Oblique femur fracture



Oblique femur fracture



Intramedullary pinning

complications:

Intramedullary pinning

complications:

� Tissue irritation

� Pin loosening and migration

� Tissue irritation

� Pin loosening and migration



Good indication



Poor indication



Breakdown



Fanny, cat 3 m. ♀



Fanny, cat 3 m. ♀



Fanny, cat 3 m. ♀



Solution



Implant removal
Why?

� Severe complications
- implant failure

- septic inflam.

� Healed bone: prevention of
- stress protection

- pin migration

�� SSevereevere complicationscomplications
-- implantimplant failurefailure

-- septicseptic inflaminflam..

�� HealedHealed bonebone: : preventionprevention ofof

-- stressstress protectionprotection

-- pin pin migrationmigration



Implant removal
When?

� Severe complications

ASAP

�� SSevereevere complicationscomplications

ASAPASAP



Implant removal
When?

� At comlete bone healing, confirmed by
X-ray

Inmature animal 4-8 weeks

Adult animal 3-6 months

�� AtAt comletecomlete bonebone healinghealing, , confirmedconfirmed byby

XX--rayray

InmatureInmature animalanimal 44--8 8 weeksweeks

AdultAdult animalanimal 33--6 6 monthsmonths



Implant removal
When?

� Time of bone healing depends

- age

- fract. type

- stability of fixation

- location, breed etc.

�� Time ofTime of bonebone healinghealing dependsdepends

-- ageage

-- fractfract. . typetype

-- stabilitystability of of fixationfixation

-- locationlocation, , breedbreed etc.etc.



Pactical Training


