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OverviewOverview

•• Causes of bone lossCauses of bone loss

•• PathophysiologyPathophysiology

•• ClassificationClassification

–– FemoralFemoral

–– AcetabularAcetabular



Causes of bone lossCauses of bone loss

•• OsteolysisOsteolysis

•• Stress shieldingStress shielding

•• OsteoporosisOsteoporosis

•• FractureFracture

•• MetastasesMetastases

•• InfectionInfection



OsteolysisOsteolysis

•• Particulate debrisParticulate debris

–– CementCement

–– PolyethylenePolyethylene

–– MetalMetal

•• Wear particles 0.1Wear particles 0.1--10 10 µµmm

–– (peak activity 0.1(peak activity 0.1--0.5 0.5 µµm)m)

•• PhagocytosisPhagocytosis –– macrophagemacrophage



OsteolysisOsteolysis

•• Inflammatory mediatorsInflammatory mediators
–– Stimulate Stimulate osteoclastsosteoclasts

–– ILIL--1, IL1, IL--6, TNF6, TNF--αα, TGF, TGF--ββ, PGE, PGE22

–– Stimulate Stimulate ostoclastostoclast precursorsprecursors
–– MonocyteMonocyte--CSF, granulocyteCSF, granulocyte--CSFCSF

–– Inhibit Inhibit osteoblastsosteoblasts
–– ILIL--11

–– Expose boneExpose bone
–– MMP, MMP, collagenasecollagenase

•• Around implantsAround implants
–– RANKLRANKL



OsteolysisOsteolysis –– osteoclastosteoclast stimulationstimulation



Effective joint Effective joint 

spacespace

•• Hydrostatic pressureHydrostatic pressure



Stress shieldingStress shielding

•• FixationFixation

–– Distal > ProximalDistal > Proximal

•• WolffWolff’’s laws law

–– Adapt to usageAdapt to usage

•• Hoop stressHoop stress

–– protectiveprotective



OsteoporosisOsteoporosis

•• Reduced mineral densityReduced mineral density

•• Increased Increased medullarymedullary cavitycavity

•• Decreased cortical thickness Decreased cortical thickness 

•• Increased bone diameterIncreased bone diameter



Femoral ClassificationFemoral Classification

•• AAOSAAOS
–– D'AntonioD'Antonio J, McCarthy JC, J, McCarthy JC, BargarBargar WL, et al. Classification of WL, et al. Classification of 

femoral abnormalities in total hip femoral abnormalities in total hip arthroplastyarthroplasty. . ClinClin OrthopOrthop 1993; 1993; 
296:133296:133--139139

•• PaproskyPaprosky
–– Della Valle CJ, Della Valle CJ, PaproskyPaprosky WG. Classification and an algorithmic WG. Classification and an algorithmic 

approach to the reconstruction of femoral deficiency in revisionapproach to the reconstruction of femoral deficiency in revision

total hip total hip arthroplastyarthroplasty. . JBJS 2003; 85JBJS 2003; 85--A Suppl. 4: 1A Suppl. 4: 1--66



AAOS AAOS -- femoralfemoral

•• Type IType I-- segmental defectssegmental defects

•• Type IIType II-- cavitarycavitary defectsdefects

•• Type IIIType III-- combined defectscombined defects

•• Type IVType IV-- femoral femoral malalignmentmalalignment

•• Type VType V-- femoral femoral stenosisstenosis

•• Type VIType VI-- femoral discontinuity (fracture)femoral discontinuity (fracture)



PaproskyPaprosky -- FemoralFemoral

•• Type I Type I –– minimal bone lossminimal bone loss

•• Type II Type II –– cancellouscancellous bone lossbone loss

•• Type III Type III –– metaphysismetaphysis unsupportiveunsupportive
•• A A > 4cm > 4cm diaphysisdiaphysis

•• B B < 4cm < 4cm diaphysisdiaphysis

•• Type IV Type IV –– drainpipe femur drainpipe femur –– no isthmusno isthmus



TypeType--I femoral deficiency I femoral deficiency -- minimal loss of minimal loss of 

metaphysealmetaphyseal cancellouscancellous bone and an intact bone and an intact 

diaphysisdiaphysis..



TypeType--II femoral deficiency II femoral deficiency -- extensive loss extensive loss 

of of metaphysealmetaphyseal cancellouscancellous bone and an bone and an 

intact intact diaphysisdiaphysis..



TypeType--IIIA femoral deficiency IIIA femoral deficiency -- The The metaphysismetaphysis is is 

severely damaged and severely damaged and nonsupportivenonsupportive, with >4 , with >4 

cm of intact cm of intact diaphysealdiaphyseal

bone available for distal fixation.bone available for distal fixation.



TypeType--IIIB femoral deficiency. The IIIB femoral deficiency. The 

metaphysismetaphysis is severely damaged and is severely damaged and 

nonsupportivenonsupportive, with <4 cm of , with <4 cm of diaphysealdiaphyseal

bone available for distal fixation.bone available for distal fixation.



TypeType--IV femoral deficiency IV femoral deficiency -- extensive extensive 

metaphysealmetaphyseal and and diaphysealdiaphyseal damage in damage in 

conjunction with a widenedconjunction with a widened

femoral canal. The isthmus is femoral canal. The isthmus is nonsupportivenonsupportive..



AcetabularAcetabular classificationclassification

•• AAOSAAOS
–– D'AntonioD'Antonio JA, et al. Classification and management of JA, et al. Classification and management of acetabularacetabular

deformities in total hip deformities in total hip arthroplastyarthroplasty. CORR 1989; 243: 126. CORR 1989; 243: 126--137137

•• PaproskyPaprosky
–– PaproskyPaprosky WG, WG, PeronaPerona PG, Lawrence JM. PG, Lawrence JM. AcetabularAcetabular defect defect 

classification and surgical reconstruction in revision classification and surgical reconstruction in revision arthroplastyarthroplasty. . 

A six year followA six year follow--up evaluation. up evaluation. J J ArthroplastyArthroplasty 1994; vol. 91994; vol. 9..



AAOS AAOS -- acetabulumacetabulum

•• Type I: SegmentalType I: Segmental

•• Type II: Type II: CavitaryCavitary

•• Type III: CombinedType III: Combined

•• Type IV: Pelvic discontinuityType IV: Pelvic discontinuity

–– Type Type IVaIVa-- Mild Mild segmsegm loss or loss or cavitarycavitary only lossonly loss

–– Type Type IVbIVb-- ModerateModerate--severe segmental loss or severe segmental loss or 
combined bone losscombined bone loss

–– Type Type IVcIVc-- prior pelvic irradiationprior pelvic irradiation

•• Type V: Hip Type V: Hip arthrodesisarthrodesis



PaproskyPaprosky -- acetabulumacetabulum

•• Type I Type I –– minimal bone lossminimal bone loss

•• Type II Type II –– < 3cm superior migration< 3cm superior migration

–– A A –– SuperomedialSuperomedial (rim intact)(rim intact)

–– B B –– SuperolateralSuperolateral (rim)(rim)

–– C C –– Medial (breaching KohlerMedial (breaching Kohler’’s line)s line)

•• Type III Type III -- > 3cm superior migration> 3cm superior migration

–– A A –– Up and OutUp and Out

–– B B –– up and Inup and In



•• Type 3Type 3



AcetabularAcetabular classificationclassification

•• AcetabularAcetabularAcetabularAcetabular



Type IType I

•• Minimal bone lossMinimal bone loss



Type II AType II A

•• SuperomedialSuperomedial lysislysis

•• Rim intactRim intact

•• KohlerKohler’’s line intacts line intact



Type II BType II B

•• < 3cm< 3cm

•• Rim involvedRim involved

•• Minimal Minimal lysislysis

•• Expect intact columnsExpect intact columns



Type II CType II C

•• < 3cm< 3cm

•• No No lysislysis of of 

teardrop/teardrop/ischiumischium

•• Rim stableRim stable



Type II B (?)Type II B (?)

•• ?Type II B?Type II B

•• ?Type III?Type III

–– Possible Possible ischialischial lysislysis



Type III BType III B

•• Risk of pelvic Risk of pelvic 

dissociationdissociation



SummarySummary

•• Causes of bone lossCauses of bone loss

•• PathophysiologyPathophysiology

•• PaproskyPaprosky classificationclassification

–– FemoralFemoral

–– AcetabularAcetabular

•• Informs managementInforms management
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