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Causes of THA FailureCauses of THA Failure

�� Wear of articular bearing surfaceWear of articular bearing surface

�� Aseptic/mechanical looseningAseptic/mechanical loosening

�� InfectionInfection

�� InstabilityInstability

�� PeriPeri--prosthetic fractureprosthetic fracture

�� Implant failureImplant failure



REASON FOR REVISIONREASON FOR REVISION

Lewallen DG, Berry, DJ. JBJS 79: 1881-90, 1997.



Timing of TJR FailureTiming of TJR Failure

�� Early (<10%)Early (<10%)

•• DislocationDislocation

•• InfectionInfection

�� Late (> 5 yrs post op)Late (> 5 yrs post op)

•• Wear of articular bearing Wear of articular bearing 

surfacesurface

•• OsteolysisOsteolysis

•• Mechanical looseningMechanical loosening

•• PeriPeri--prosthetic fractureprosthetic fracture



Causes of THA FailureCauses of THA Failure

�� Wear of articular bearing surfaceWear of articular bearing surface

�� Aseptic/mechanical looseningAseptic/mechanical loosening

�� InfectionInfection

�� InstabilityInstability

�� PeriPeri--prosthetic fractureprosthetic fracture

�� Implant failureImplant failure



WEARWEAR

�� Wear: loss of material (with the Wear: loss of material (with the 

generation of wear particles) that generation of wear particles) that 

occurs as a result of relative occurs as a result of relative 

motion between opposing motion between opposing 

surfaces under load.surfaces under load.



TYPES OF WEARTYPES OF WEAR

�� Abrasive:Abrasive: in which the harder of the in which the harder of the 
surfaces produces grooves in the softer surfaces produces grooves in the softer 
material material 

�� Adhesive:Adhesive: in which the softer material is in which the softer material is 
transferred as a thin film onto the harder transferred as a thin film onto the harder 
surface surface 

�� Fatigue:Fatigue: in which repetitive loading in which repetitive loading 
produces subsurface cracks and particles, produces subsurface cracks and particles, 
or sheets of material subsequently or sheets of material subsequently 
delaminate. delaminate. 

�� Third body and corrosiveThird body and corrosive



MODES OF WEARMODES OF WEAR

�� Mode 1Mode 1: motion b/w one : motion b/w one 
primary bearing surface primary bearing surface 
and another.and another.

�� Mode 2Mode 2 : primary bearing : primary bearing 
surface articulates with a surface articulates with a 
nonbearing surface.nonbearing surface.

�� Mode 3Mode 3 : entrapped : entrapped 
abrasive particles abrasive particles 
between primary bearing between primary bearing 
surfaces surfaces -- 3rd body wear3rd body wear

�� Mode 4Mode 4 : motion at two : motion at two 
secondary or nonbearing secondary or nonbearing 
surfaces.surfaces.



FACTORS DETERMINING WEARFACTORS DETERMINING WEAR

�� the coefficient of friction the coefficient of friction 

�� surface finish surface finish 

�� hardness of the materials hardness of the materials 

�� applied load applied load 

�� sliding distance sliding distance 

�� number of cycles number of cycles 



MEASURING WEARMEASURING WEAR

�� Clinical Clinical roentgenographicroentgenographic studies usually studies usually 
report linear wear rates, whereas in vitro report linear wear rates, whereas in vitro 
studies often report volumetric wear studies often report volumetric wear 

�� wear commonly is expressed as the linear wear commonly is expressed as the linear 
distance of penetration of the head into distance of penetration of the head into 
the polyethylene the polyethylene 

�� Manual measurement Manual measurement 

�� digitized digitized roentgenographsroentgenographs and computerand computer--
assisted wear measurements assisted wear measurements 



PATHOGENESISPATHOGENESIS

�� Definite relationship b/w particle size and Definite relationship b/w particle size and 
foreign body reaction foreign body reaction 

�� ParticlesParticles 0.5 0.5 -- 10 microns stimulate a 10 microns stimulate a 
macrophage response  and macrophage response  and osteolysis osteolysis 

�� greater than 10 microns tend to elicit a greater than 10 microns tend to elicit a 
giant cell reaction with no giant cell reaction with no osteolysis osteolysis 

�� macrophages release ILmacrophages release IL--1, PGE2,TNF, IL1, PGE2,TNF, IL--6 6 
: these mediate bone : these mediate bone resorptionresorption

�� ref: ref: Amstutz etal Amstutz etal CORR 276: 7CORR 276: 7--17, 1992Howie 17, 1992Howie etal etal OCNA 24: 571OCNA 24: 571-- 582, 1993582, 1993





Osteolysis Osteolysis / Aseptic / Aseptic 

looseningloosening



OsteolysisOsteolysis

Effective Effective 

Joint SpaceJoint Space









POLYETHYLENEPOLYETHYLENE

�� Molecular weight has been correlated Molecular weight has been correlated 

with the wear resistance with the wear resistance 

�� Manufacturing Manufacturing –– direct compression direct compression 

mouldingmoulding

�� SterilizationSterilization-- gamma irradiationgamma irradiation

�� Shelf lifeShelf life













DISADVANTAGESDISADVANTAGES











CERAMICCERAMIC



NEWER GENERATIONNEWER GENERATION



Causes of THA FailureCauses of THA Failure

�� Wear of articular bearing surfaceWear of articular bearing surface

�� Aseptic/mechanical looseningAseptic/mechanical loosening

�� InfectionInfection

�� InstabilityInstability

�� PeriPeri--prosthetic fractureprosthetic fracture

�� Implant failureImplant failure







Manifestation of Manifestation of OsteolysisOsteolysis

�� Surgical techniqueSurgical technique
•• cement mantlescement mantles

•• cement penetrationcement penetration

�� Implant designImplant design
•• ‘‘no holeno hole’’ cementlesscementless cupscups

•• tapered cemented stemstapered cemented stems

�� Common theme Common theme -- cemented and cemented and 
cementlesscementless
•• provide barrier to particles, provide barrier to particles, minimiseminimise

effective joint spaceeffective joint space







CEMENTATIONCEMENTATION

�� SECOND GENERATION:SECOND GENERATION:

Medullary Medullary PlugPlug

Cement GunCement Gun

�� THIRD GENERATION:THIRD GENERATION:

Pulsatile LavagePulsatile Lavage

Reduction of porosity (Reduction of porosity (Vacum Vacum mixing)mixing)

PressurizationPressurization

PrecoatingPrecoating







CEMENTATION ZONESCEMENTATION ZONES



BARRACK GRADINGBARRACK GRADING

�� GGrade Arade A: : medullary medullary canal completely filled canal completely filled 
with cement (white out). with cement (white out). 

�� GGrade Brade B: a slight : a slight radiolucency radiolucency exists at the exists at the 
bone cement interface. bone cement interface. 

�� Grade CGrade C: a : a radiolucency radiolucency of more than 50% at of more than 50% at 
the bone cement interface. the bone cement interface. 

�� GGrade Drade D: a : a radiolucency radiolucency involving more than involving more than 
100% of the interface between bone and 100% of the interface between bone and 
cement in any projection, including absence of cement in any projection, including absence of 
cement distal to the stem tipcement distal to the stem tip

Barrack et. al. JBJS 1992  







MODES OF FAILUREMODES OF FAILURE

�� 1a1a -- subsidence of stem in cement mantlesubsidence of stem in cement mantle

�� 1b1b -- subsidence of cement mantle and subsidence of cement mantle and 
stemstem

�� 22 -- medial stem pivot medial stem pivot -- centre of rotation centre of rotation 
at middle of stemat middle of stem

�� 33 -- calcar calcar pivot pivot -- centre of rotation at centre of rotation at 
calcarcalcar

�� 44 -- bending cantilever fatiguebending cantilever fatigue

�� ref: ref: GruenGruen, , McNiece McNiece and and Amstutz Amstutz HH" Modes of failure of cemented stem" Modes of failure of cemented stem-- type type 
femoral components : a radiographic analysis of loosening " CORRfemoral components : a radiographic analysis of loosening " CORR 141: 17, 1979141: 17, 1979













CEMENTED ACETABULUMCEMENTED ACETABULUM



UNCEMENTED ACETABULUMUNCEMENTED ACETABULUM



Different PresentationDifferent Presentation

�� CementlessCementless

•• osteolysisosteolysis

•• may be may be 

asymptomaticasymptomatic

•• catastrophic catastrophic 

failure failure 

((‘‘looseningloosening’’))

•• periprosthetic periprosthetic 

fracturefracture

�� CementedCemented

•• looseningloosening

•• usually usually 

symptomaticsymptomatic

•• may be may be 

asymptomaticasymptomatic

•• periprosthetic periprosthetic 

fracturefracture



Osteolysis Osteolysis NOT  NOT  loosening loosening --

AsymptomaticAsymptomatic



DiagnosisDiagnosis

�� Serial comparable XSerial comparable X--raysrays

�� (symptoms)(symptoms)

•• painpain

�� Obtain oldest film possibleObtain oldest film possible

•• deep storagedeep storage

•• other (original hospital)other (original hospital)



Cemented HipCemented Hip

Lysis?

Lucent line?



Progessive 
lucent lines

Subsidence

Complete 
lucent line



Rubash Rubash et al 1999et al 1999



Causes of THA FailureCauses of THA Failure

�� Wear of articular bearing surfaceWear of articular bearing surface

�� Aseptic/mechanical looseningAseptic/mechanical loosening

�� InfectionInfection

�� InstabilityInstability

�� PeriPeri--prosthetic fractureprosthetic fracture

�� Implant failureImplant failure



INFECTIONINFECTION











INFECTIONINFECTION







TREATMENTTREATMENT

�� Antibiotic therapy Antibiotic therapy 

�� Incision and drainage of the hip Incision and drainage of the hip 

�� Debridement Debridement and modified and modified 

Girdlestone Girdlestone resection resection arthroplasty arthroplasty 

�� OneOne-- or twoor two--stage revision to a total stage revision to a total 

hip hip arthroplasty arthroplasty 

















Causes of THA FailureCauses of THA Failure

�� Wear of articular bearing surfaceWear of articular bearing surface

�� Aseptic/mechanical looseningAseptic/mechanical loosening

�� InfectionInfection

�� Instability/DislocationInstability/Dislocation

�� PeriPeri--prosthetic fractureprosthetic fracture

�� Implant failureImplant failure











Causes of THA FailureCauses of THA Failure

�� Wear of articular bearing surfaceWear of articular bearing surface

�� Aseptic/mechanical looseningAseptic/mechanical loosening

�� InfectionInfection

�� InstabilityInstability

�� PeriPeri--prosthetic fractureprosthetic fracture

�� Implant failureImplant failure



Vancouver ClassificationVancouver Classification

�� A A –– TrochTroch

�� B1 B1 –– At Tip, well fixedAt Tip, well fixed

�� B2 B2 –– at tip, loose stem, good bone stockat tip, loose stem, good bone stock

�� B3 B3 –– loose stem, Poor Bone stockloose stem, Poor Bone stock

�� C C –– Well Below StemWell Below Stem



TREATMENTTREATMENT

�� TrochTroch FxFx’’ss::
•• Lesser Lesser –– only only TxTx if substantial medial if substantial medial 
cortex involvedcortex involved

•• Greater Greater –– Crutches, Limit AbductionCrutches, Limit Abduction

�� DiaphysealDiaphyseal::
•• FixedFixed –– ORIF w/ ORIF w/ cerclagecerclage + + struts/platestruts/plate

•• LooseLoose, , Good BoneGood Bone Stock Stock –– Long StemLong Stem

•• LooseLoose, , Poor BonePoor Bone Stock Stock –– Bulk Bulk allograftallograft
in young, in young, Tumor prosthesisTumor prosthesis in old (>70)in old (>70)

�� Distal: ORIF, Address implant laterDistal: ORIF, Address implant later



Causes of THA FailureCauses of THA Failure

�� Wear of articular bearing surfaceWear of articular bearing surface

�� Aseptic/mechanical looseningAseptic/mechanical loosening

�� InfectionInfection

�� InstabilityInstability

�� PeriPeri--prosthetic fractureprosthetic fracture

�� Implant failureImplant failure









THANK YOU!THANK YOU!

QUESTIONS?QUESTIONS?


