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The Benefits of Modularity

Restoration of Femoral Anatomy

- Leg Length

- Offset

- Version

Diaphysis  Metaphysis

Stability



Modularity Works…

• Less leg length discrepancy with neck modularity
• Less offset differences with neck modularity

• 19% of cases had a change in neck length to optimize leg-length



• 9% revision rate for Profemur Z stem-related failures at 8 years

But Do We NEED It?

• Mean 17 months to symptoms with the ABG-II
• All revisions had evidence of corrosion between neck and stem

• No difference in HHS or complications at 3 years



Stryker

ABG II (CoCr)

Rejuvinate (CoCr)

Wright Medical 

Profemur-Z (Ti)



Corrosion

Corrosive Mode 
 

Cause 
 

Solution 
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Microscopic Isolation 

 

Improved Tolerances 

Passivation Layer 
 

Pitting
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Surface Defects 

 

Polish Surfaces 
Passivation Layer 

 

Intergranular Carbide-Grain Boundaries 
Molybdenum Alloys 
Low Carbon Alloys 
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Fretting Corrosion 



Fretting Corrosion

Fretting Corrosion - 4% head-neck and 94% dual modular

Collier+ 1995, AAOS+ 2014 
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Crevice Corrosion

Crevice Corrosion –Chromium (III) Phosphate Precipitation
30% at mixed-alloy junctions
10% of all-titanium-alloy junctions
6% of all-cobalt-alloy junctions 

Collier+ 1995, Kop+ 2009 



Any Modular Junction Can Be Affected

Modularity Stem Design Manufacturer Junction Failure Mode(s) 
 

Metaphyseal S-ROM DePuy-Synthes Ti/Ti Fracture 
     

Dual Taper Kinectiv Zimmer Ti/Ti Fracture 
 Profemur-Z Wright Ti/Ti (1

st
 Gen) Fracture 

   CoCr/Ti (2
nd

 Gen) Corrosion 
 ABG II Stryker CoCr/Ti Corrosion 

 Rejuvinate Stryker CoCr/Ti Corrosion 
 Adaptor GHE Eska CoCr/Ti Corrosion 

 Bionik Eska CoCr/Ti Corrosion 
 M-series Exacttech Ti/Ti Damage 

 Apex Global Ti/Ti Damage 
     

Diaphyseal ZMR Zimmer Ti/Ti Fracture 
 Link Microport Ti/Ti Fracture 

 MRP-Titanium Peter Brehm Ti/Ti Damage 
     

Multiple Margron Portland CoCr/Ti Corrosion 
 GMRS Stryker CoCr/Ti Corrosion 
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Risk Factors for Taper Corrosion

1) Taper Design/Geometry 

NO STANDARD (V40, C-taper, 14/15, 12/13, etc.)

Taper Length Short Tapers (Increased Corrosion)

3D Topography 64% have Peaks and Troughs (Increased Corrosion)

Kop+ 2009, Jacobs+ 2014, Goldberg+ 2002, Shareef+ 1996
Gilbert+ 2009, Bernstein+ 2011, Meyer+ 2012, AAOS+1014  



Risk Factors for Taper Corrosion

2) Mechanical Environment

Less Rigidity of the Femoral Neck Increased Micormotion

Wet or Contaminated Assembly Increases Micromotion

Off-Axis Impaction Increases Micromotion

Femoral Head Offset Increases Torque

Highly Cross-linked or Vitamin E Polyethylene Increases Friction

Increased Head Size Remains Controversial

Kop+ 2009, Jacobs+ 2014, Goldberg+ 2002, Shareef+ 1996
Gilbert+ 2009, Bernstein+ 2011, Meyer+ 2012, AAOS+1014  



Clinical Presentation Similar to MOM

History: s/p THA

± Pain at Rest

± Pain with Loading

Physical: ± Palpable Mass

± Fluid Collection

± Loss of Abduction

Labs: ± Negative for Infection



Campbell+ 2001, Willert+ 2003 and 2005, Davies+ 2005, Witzleb+ 2007, Korovessis+ 2006

Fibrinous Exudate

Perivascular Infiltration Macrophages

B-Cells

T-Cells T-Cells+

Aseptic Lymphocyte-dominated Vasculitis-associated Lesion (ALVaL)



Korovessis+ 2006, Huber+ 2009

Trochanteric Calcar Peri-Acetabular

Osteolysis



Pandit+ 2003

Pseudotumor



Management Algorithm



Low Risk



Moderate Risk



High Risk



Modularity is Here to Stay

Restoration of Femoral Anatomy

- Leg Length

- Offset

- Version

Diaphysis  Metaphysis

Stability

It is up to us to use it Wisely



THANK YOU


