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PAST: Hip Arthroplasty

U 1891: Earliest recorded attempt in Germany
A use of ivory to replace femoral heads to treat TB

U Late 19'and early 2& century:Interpositionalarthroplasty

A utilizing various tissues (fasdata, skin, pig bladders
submucosabetween articulating surfaces of the arthritic hip

U 1925: Marius SmitfiPetersen and Philip Wiles

A first stainless steel total hip prosthesis that was fitted to
bone with bolts and screws

Knight et al, Total hip arthroplastyOver 100 years of operative history. Ortho Rev 3422011



PAST: Hip Arthroplasty

U 1953 GeorgeMcKee
A Firstto use a metabn-metal prosthesis on a regular basis
A Modified Thompson stem + orgiece cobakichrome socket as the new
acetabulum
A 28 year survival rate of 74%
A Felloutof favorinmigh bt n Q4 RdzS (2 f20Ff S-
during revision surgery for prosthetic failure

U mdc piIQidaNCharnlew Father of modern THA
A Low frictionarthroplasty small femoral head reduces wear due to its
smaller surface area
A Metal femoral stem + polyethylerecetabularcomponent and acrylic
bone cement

Knight et al, Total hip arthroplastyOver 100 years of operative history. Ortho Rev 3422011



PRESENT: Modern Bearing Surfac

Metal on Polyethylene Ceramic on Ceramic Metal on Metal
(lely (CoG (MoM)

PHOTO CREDIT: hitpryderabadtotal-hip-replacement.blogspot.com



PRESENT: Modern Bearing Surfac

A Advantages:
I Most commonly used
I Large volume of evidence to support use
I Predictable lifespan
I Cost effective

A Disadvantage

Metal on Polyethylene | Folyethylenedebrl leading to aseptic
(MoP) oosening

I Particle Disease
I Highdebriparticles, high reactivity

Knight et al, Total hip arthroplastyOver 100 years of operative history. Ortho Rev 3422011



PRESENT: Modern Bearing Surfac

1970: French surgeon PierB®utin

Developed to address problems of friction
and wear

A Benefits:

o o

Low friction
Lowdebriparticles
Inert debri

Good choice for young and active patients due to
reduced wearing

Ceramic on Ceramic A Disadvantages
(CoG i $$$$

Ceramic on Metal COM)Not shown i High fracture rate of first generation ceramic bearings
i Produce noise on movement

Ceramic on Polyethylen€¢B- Not shown

Knight et al, Total hip arthroplastyOver 100 years of operative history. Ortho Rev 3422011



MoM Prosthesis

Photo credit: http://www.gmed.com/news/whymetalmetakhip-implantsare-troubling-
biometjj-strykerand-others



PRESENT: Modern Bearing Surfac

A Advantages of THA:
I Smooth and hard surface
T Wear rate oiMoM 60x less thaiMoP

i Potentially longer lifespan than polyethylene due to reduced
wear

I Large femoral head) increasestability and lower dislocation
rate

A Traditionally used to treat painfudsteoarthrosis
particularly in young active patients with good bone
stock (men aged <6@sand women aged <6(rs)

Metal on Metal A HRA: conserves bone and lead to improved revisic
(MoM) outcomes

Knight et al, Total hiprthroplastyg Over 100 years of operative history. Ortho Rev 422011
Fehringet al. Modes of Failure in Metah-Metal Total Hip ArthroplastyOrthop ClinN Am 46 (2015)18%92
Drummond et al. Metabn-Metal Hip Arthroplasty: A Review of Adverse Reactions and Patient Management. JFB 201398, 498



Failing MOM prosthesis

A ~1 in 5MoM hip replacements revised 118 years after
Insertion

AHigher risk in larger head size$6 mm)
A ~13% of hip resurfacing revised Y@ after insertion

A MoPrevised <4% of cases fsafter insertion

Australian Orthopaedic Association . Metal on Metal BeaBingceTotal Conventional HiArhtroplasty Supplement Report 2014. National Registry.
National Joint Registry for England, Wales and Northern IrelafftAtdual Repor2014
Drummondet al. Metaton-Metal Hip Arthroplasty: A Review of Adverse Reactions and Patient Management. JFB 201898, 498



What Is causing the increased revisio
rates ofMoM prosthesis?

Metallosis
&

Adverse Reaction to Metélebri
(ARMD)



Production of Metal Particles

A Mechanical wear of
bearing surfaces

A Corrosion

A Trunnionosigmodular
junctions)




Production of Metal Particles

A Mechanical wear of
bearing surfaces
I Abrasion from normally

positioned metallic WB
surfaces
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A Mechanical wear of
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I Edge loading from
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acetabularcomponent
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Production of Metal Particles

A Mechanical wear of
bearing surfaces

I Neck on cup impingement




Production of Metal Particles

A Mechanical wear of
' % bearing surfaces

e . 1 Neck on cup impingement
- ', A Pincer typeinadequate
v e ' removal ofacetabular
osteophytes and
malposition ofacetabular

. = components

A CAM typesmall heaeto-
neck ratio

PINCER TYPE IMPINGEMENT: A Mix type
Excessivanteversionof acetabularcomponent AOCCUY early or Iate following

resulting in impingement of metal liner and notching

on the posterior aspect of the femoral stem. |OOS_ening and substantial
rotation of acetabularcup

Leung et al. Notching of the femoral stem neck in metametal total hip replacement: a case report. Journal of Oi$urg2013;21(1):1135



Production of Metal Particles

A Corrosion

i Deterioration of metal through an electrochemical process ¢
oxidation and reduction reactions producing metal ions

T Most common form is rust

I Requirement for metal components to have high corrosion
resistance by formation of a passive surface film to prevent
oxidation

A Disrupted in vivo by fretting anghicromotion

I Tribocorrosion complex interaction where corrosion hastens
wear and vice versa

I Metal release from corrosion can cause particle deposition
within local tissues & elevated serum mel@elscausing
metallosis& adverse reaction to metalebri

I Prevalenceof corrosion among retrievedpecimensanged
from 0%57% at0.5-5.5years

Copper. The Local Effects of Metal Corrosion in Total Hip Arthropl@stiiop ClinN Am 45 (2014)-28.



Where does wear & corrosion occl
In nonrMoM THA?

A Adverse reaction to metalebrihave been
typically defined in the context of the bearing
surfaces oMoM hip arthroplasty

A But similar findings have been more recently
described in nofiMloM prosthesis....

A TRUNNIONOSMear and/or corrosion at a
tapered modular interface with resultant metal ion
release most commonly at the heamck junction.

MODULAR DESIGN

Copper. The Local Effects of Metal Corrosion in Total Hip Arthropl@stiiop ClinN Am 45 (2014)-28.



Where does wear & corrosion occl
In nonrMoM THA?

A Trunnionoriginates from the French word
trognonmeaning stump; a pin or pivot on which
something can be rotated or tilted

A Trunnion cylindrical protrusion forming one
half of a modular interface

A Modular interfaces
I *HeadNeck junction
I NeckBody junctions
I Mid-Stem junctions

A Thought to account for the adverse reaction to
metal debriregardless of bearing surface

Copper. The Local Effects of Metal Corrosion in Total Hip Arthropl@stiiop ClinN Am 45 (2014)-28.
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CASE: 8¢o F withWright medical Mom with a large femoral head aPfemurZ
modular femoral neck THiA 2011 with worsening right hip pain.
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Courtesy of DiEvelynée-liszar



ALTR toMoM with a large femoral hea&
modular femoral component THA.

Courtesy of DiEvelyneFliszar



ALTR toMoM with a large femoral hea&
modular femoral neck THA.




CASEs9-yearold with MoP present with a left hip mass
nearlytripled in size over the last 2 years.

Serum Cobalt = 11.9 microgram/L (<=1). Serum
Chromium serum= icroglL (<=5)

Particle disease with polyethylene weaducedsynovitis
VS
Particle disease with ARMD through metal corrosion???

Courtesy of Dr. EBmitaman



CONFUSING TERMINOLOGY

A ALTRAdverse Local Tissieaction
A ARMD Adverse Reaction to Met&lebri
A Metallosis

A ALVALAseptic Lymphocytiwasculitis ‘
Assoclated Lesions

A Periprosthetiaeactive mass
A Inflammatorypseudotumor




D ALTR/ARMD )
< | .

Metallosis
(FB Reaction) ALVAL True Metal Allergy

(Type 4 (Type 1 Hypersensitivity)

Delayed Hypersensitivity Reaction)

ALTR = ARMD = ALVA®seudotumors

ALTR/ARMD/ALVA®Rseud
otumor

Metallosis

Maloney et al. Imaging of Adverse Reactions to Metal DeBeminMusculoskeletaRadiol2015;19:2130



A Chronic inflammatory process caused by the infiltration of
periprostheticsoft tissues and bone by metallic debris from
mechanical wear> aseptic fibrosis, local necrosis or loosening of a
device.

A Described in total hip, total shoulder, total knee amsicompartmental
knee arthroplasties.

A Increased frequency in titanium prostheses compared to chromium
cobalt prosthesis suggesting increased propensity for wear

A Grossly appears as oily black fluid in the joint and grey/black
discoloration of theperiprostheticsoft tissue

Oliveiraet al. Metallosis A diagnosis not only in patients with metal-metal prostheses. European Journal of Radiology Open 2 (265L5)
Heffernan et al. The imaging appearancengftallosis SkeletaRadiol(2008) 37:5%2



MetallosisPathophysiology

Heffernan et al. The imaging appearancengftallosis SkeletaRadiol(2008) 37:5%2
Gracieet al. Imaging appearances ldetallosis A pictorial review. ESSR 2014.



MetallosisPathophysiology

Heffernan et al. The imaging appearancengftallosis SkeletaRadiol(2008) 37:5%2
Gracieet al. Imaging appearances ldetallosis A pictorial review. ESSR 2014.



MetallosisPathophysiology
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Heffernan et al. The imaging appearancengftallosis SkeletaRadiol(2008) 37:5%2
Gracieet al. Imaging appearances Mgtallosis A pictorial review. ESSR 2014.
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Heffernan et al. The imaging appearancengftallosis SkeletaRadiol(2008) 37:5%2
Gracieet al. Imaging appearances ldetallosis A pictorial review. ESSR 2014.







