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ØTKA 2012-2018 : +43%

Prevision 2050 : +33% increase

Epidemiology



Epidemiology

+212% from 2016 to 2032

• Supra-condylar Fracture  +++
• 0.3 to 2.5 % between 2 and 4 years 
• Low energy : torsion or compression



Risk Factors

• Women RR=2.3
• > 70 yrs RR=1.6
• Revision TKA RR=3



FEMUR 65%

TIBIA 20%

PATELLA 15%

Localisation 



Classifications

• Specific Tibia : Félix 1997 Clin Orthop
• Specific Femur : Engh 1997 JBJS Am 

• Classification C.Trojani & P.Neyret

• SOFCOT 
Described from Neyret & Trojani
(all types TKA, with or without stem)

Many +++



Classification S.O.F.C.O.T

Localisation of fracture regarding TKA



Classification S.O.F.C.O.T

Fracture involving femoral or tibial condyle 

= Affect interface bone/cement

= Prosthesis Stability



Classification S.O.F.C.O.T

Fracture involving two condyles  
or prosthesis stem 

= Prosthesis Stability ?



Classification S.O.F.C.O.T

Fracture away from implant or stems 

= Does not affect Bone-Cement interface

= Prosthesis Stability



3 Goals for Treatment

Quick Mobilisation  

Early standing 

+/- Weight-bearing



3 Means

Orthopedic Treatment

Osteosynthesis

Revision TKA

Locked plate 

+/- MIS 

Nailing
+/- retrograde

Figgie MP, Goldberg VM, Figgie HE 3rd, Sobel M. The results of treatment of supracondylar fracture above total 
knee arthroplasty. J Acrthroplasty. 1990;5:267-76. 

Implant: stable 
Bone Stock : OK 



Femur
Displaced Fracture  / Stable Implants  

Surgical Treament

Osteosynthesis

Plates
Nailing
- Retrograde
- Anterograde

Indication for fixation ?



Femur Locked lateral Plate  

• All bone segment 
• 4 proximal bi-cortical screws
• Unicortical screw + cerclage if stem
• 5 distal metaphysal locked screws

• Bone union 80% (4-5 months)
• Complication 20% (Non union / 

infection / Varus malunion)
• Mobility preserved (97°)



Femur Addition of a locked medial plate ?  

3 proximal bi-cortical screws
3 distal locked screws
Combined lateral plate

Supracondylar oblique  fracture ++

Reduce sinking in varus 

Improve bone union

No additional complication  



Femur Mini Invasive System (MIS)

‘upsidedown’forstabilisinginjuredfemurs.Throughasmall
lateralincision,anLISSplatewasintroducedonitsjig,with
minimalperiostealstripping.ThereverseLISSplateemploysthe
fixationmechanismasafixed-angularplateandscrewaiming
deviceappliedviaastabwound.Thisallowsthesurgeontoeasily
fixtheunstableproximalfemoralfracture,whichwouldbe
difficulttodowithconventionplatesandscrews.

WereportourexperienceinusingreverseLISSplateswith
minimallyinvasivesurgicaltechniquesfortreatmentof20
patientswithunstableproximalfemoralfracturesthatwere
assessedtobedifficulttonail.

Patientsandmethods

FromApril2004toJanuary2007,wetreated153patientswith
unstableproximalfemoralfracturesatourinstitute.Twenty
patientswithunstableproximalfemoralfractures,including(1)
subtrochantericfractureswithextensionintopiriformfossa
(n=13),(2)shortskeletonswithnarrowfemoralcanals(n=4),
(3)adolescentswithopenphyses(n=2)or(4)severelybowedor
deformedfemurs(n=1),weretreatedbysurgeonsusing
percutaneousfracturestabilisationandLISS–DFlockingdevices.
AreverseLISSplatewasused‘upsidedown’tostabilisetheinjured
femur(Fig.1).BecauseusingreverseLISS–DFisanoff-labeluse,
reviewofpatientrecordsandradiographsandappropriate
informedconsentfrompatientswereapprovedbytheinstitutional
reviewboard.Therewereninemalesand11females.Theleft
femurwasinvolvedin11patientsandtherightinnine.Patientage
averaged58years(range,14–95years).Ofthe20fractures,18
werestabilisedwithin3daysafterinjury.Twofractureswere
stabilisedmorethan1weekafteradmission,secondarytothe
treatmentsforassociatedinjuries.

Themechanismsofinjuriesconsistedoffallsatgroundlevelin
sixpatients,motorvehicleaccidentsin12patientsandbicycle
accidentsintwopatients.Allpatientswereevaluatedpreopera-
tivelywithstandardantero-posterior(AP)radiographsofthe
pelvis,andAPandlateralviewsoftheaffectedhip.Computer
tomographywasdoneinonepatientwithapathologicfracture.As
recommendedbytheAO/ASIF,thefractureswereclassifiedonthe
basisofthepreoperativeradiographsas31-A1(zerostable
peritrochantericfractures),31-A2(fivepatients)and31-A3(15
patients).

Surgicaltechnique

Surgerywasconductedundereithergeneralorspinal
anaesthesia,withthepatientinthesupinepositiononatraction

table.Tractionwasappliedtotheinjuredlegbyapaddedholderon
thefoot.Apaddedperinealpostwasusedtocountertraction.The
unaffectedlimbwasplacedinhipabductionandkneeflexion.An
accurateclosedreductionwasdoneunderfluoroscopiccontrol,
andmaintainedbytractionwithaboot.

TheLISS–DFlengthsareavailableinrightandleftvarietiesand
inlengthswith5,9and13holesproximaltothedistalplate.The
LISS–DFplateispreshapedtoaccountfortheanteriorbowofthe
shaftzoneofthefemur.Inthisstudy,wemostcommonlyused9
and13holesandacontralateralsideLISS–DFplateused‘upside
down’forstabilisationoftheproximalfemoralfracture(Fig.1).
Dependingonthepatient’sbodyhabitus,a2.5-to8-cmincision
wasmadejustproximaltothegreatertrochanter,andtakentothe
levelofthefascia,whichwasnotviolated.Asubmuscularplane
wasdevelopedunderthevastuslateralisandtheLISSplatewas
insertedsubmuscularlyacrossthefracturesitewhilemaintaining
slightcontactwiththebone.ThepositionoftheLISSonthelateral
femoralshaftandproximalfemurwascheckedradiographically.
Afterensuringoptimalplacementoftheplateonthefemur,itwas
temporarilyfixedtothebonewithKirschnerwiresviathe
proximalanddistalconnectortrocars(Fig.2).Inclosedprocedures,
thepositionoftheLISSwascheckedagainradiographicallybefore
screwingtheplatetothefemur.Thereafter,self-drillingandself-
cuttingscrewswereinsertedthroughthetrocarsleeveandviathe
stabincisions,usingadrill.Toensuresecurefixation,fourtosix
screwswereplacedintotheproximalcomponentofthefracture.
Optimalplacementandscrewlengthwasensuredunder
fluoroscopyintwoplanes.Theparalleloftheseverallockinghead
screwsintheAPplaneandthedivergenceinthelateralplane
allowedanangular-stablebuttressthatincreasedthestabilityof
thefracturefixation.Threeorfourscrewswereplacedintothe
distalcomponentofthefracture.Finally,theincisionsinthevastus
fasciaandstabwoundswereclosed,withoutdrainage,inthe
standardfashion.

Postoperativeprotocol

Postoperativemanagementconsistedofactiveexerciseofthe
quadricepsandearlyambulationunlessassociatedotherinjuries
orpoorgeneralconditionprecludedambulation.Partialweight
bearingbeganwith10–15kgforapproximate6weeks,with
gradualincreasesinweightbearingastolerated.Fullweight
bearingwasencouragedafter3–6monthsofpartialandincreasing
weightbearing,basedonthedegreeofcomminutionofthe
fracturesandtheevidenceofcallusformationonradiographs.

Fig.2.Intra-operativephotographshowstheLISSfixatorwasinsertedina
submuscularmannerandtemporarilyfixedwithKirschnerwiresviatheproximal
anddistalconnectortrocars. Fig.1.PhotographoftheLISSfixatorwithaimingdeviceinsertedinafemur.

C.-H.Maetal./Injury,Int.J.CareInjured41(2010)827–833 828

• Reduce surgical agression / 
Complications
- Bleeding
- Recovery time
- Post op pain

• Long plate !! 



Inter-prosthetic Fracture  

Necessity to bridge the 
upper implant? 

Which remaining
distance ? 



Inter-prosthetic Fracture  



Femur

Rules for plate fixation:

1. Locked plate
2. Offset holes + cerclages
3. Longest plate by MIS
4. Bridge upper implant
5. Screw density
6. Medial plate ?



Femur Retrograde Nailing

• No opening fracture site
• Longest possible ( above isthmus)
• Mal union in hyperextension or valgus (polar screw)

Contra-I : low patella / existing stem / stiffness / narrow
medullary cavity / distal fracture  or burst / some PS 
box designs

Requires Operative records TKA

2 locked screws



Femur Nailing vs Locked Plate

= bone union: 4.5 months

= similar complication rate : 20-30%

= Non union rate 

Weight bearing slightly quicker
Nailing > Plate  

Mal union/ deformity
Nailing> Plate



Tibia
Displaced Fracture  / Stable Implants  

Surgical Treatment

Osteosynthesis

Plates Nailing
Contra- indications : 
- Stems 
- Stiffness (>90°)

Indication for fixation ?

External Fixator



Tibia

Union: 70-100% 

Some numbers

Additional surgery rate >30%

Infection rate 25-30% 



Tibia

- Diaphysal Fracture 
- Closed reduction / conservative for fract hematoma
- Quick WB
- CI : Tibial stem / metaph fracture 

- Metaphyso-diaphysal fracture
- MIS  possible
- Delayed weight-bearing
- C-I : skin lesion

Nailing vs Plate 



Conclusion

1. Fracture site ?

2. Implant Fixation ?

3. Bone Stock ?

4. Autonomy ?

1. Non-surgicalTreatment

2. Fixation 

3. Revision TKA



Specific management



Merci


