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Identification of 
patients at risk for 
persistent post 
operative pain

Development of a clinical 
decision support tool for 
identifying patients at 
risk for poor outcomes

Develop novel 
payment programs 

Identify and 
eliminate health 
disparities in TJA 





Overview
• History

• MOM

• The Trunnion

• Modularity

• The Concern about Dislocation..

• I apologize that this talk casts a 

little negative light on the operation 

of the century.…



History
Charnley

MOM x 2

Highly Cross Linked Poly



Results
• Lots of things work

• Great outcomes with multiple approaches

• Cemented fixation and cementless

• Reproducible

• May not be a lot of room for improvement

• Yet we have made many changes along the way… 



A Story about Hylamer…



Hylamer
• Collaborative project between Depuy and Dupont

• Subjected UHMWPE to high pressure and high 

temperature and then cooled at a slow controlled rated

• Increased crystallinity from 50% to 90%

• Higher yield strength, tensile strength, creep resistance, 

impact resistance and modulus.

• No improved wear in simulator studies? 

• Over 80,000 liners implanted



• Utilization stopped in the mid 90’s
• Oxidation on shelf in first three years

• Loss of mechanical properties and fracture resistance



Disclosure: No “modern” bearing is perfect



Be Aware….. Bearing couplings

All metals in contact with biological systems 

undergo corrosion. This electrochemical 

process leads to the formation

of metal ions, which may activate the immune 

system by forming complexes with endogenous 

proteins.



The first time MOM on failed… 

Loosening, infection, bearing failure, Charnley implant!

Duke Orthopaedic Files



So why did we bring MOM 

back?….



Proposed Advantages

– Decreased wear related lysis

– Implant longevity

– Decreased dislocation related to 

head size (approach dependent)

– Improved function?



The optimal metal bearing:
smooth surface, large diameter, low clearance, and 

idealized lubrication environment (high carbon 
content, forged or cast?)

www.depuyjnj.com

Decreased wear related lysis
Implant longevity

Decreased dislocation related to 
head size (approach dependent)

Improved function?



Pandit et al

J Bone Joint Surg Br. 2008; 90-B:847-851



Real Concerns

– Serum Cobalt and Chromium

– Carcinogenicity

– Chromosomal abnormalities 

– Metal sensitivity- ALVAL 

– Local tissue toxicity- metal reactivity 

leading to necrosis, osteolysis

– Pseudotumor

– High failure rate

– Technical issues?

www.periodictable.com



• May 25, 2010: UK Medicines and Healthcare 

products Regulatory Agency (MHRA) Device Alerts

• August 24, 2010- U.S. voluntary recall

www.depuyjnj.com



Lay press and internet helping us out as always..

Concerns Over ‘Metal on Metal’ Hip Implants 

www.nytimes.com



www.wtvd/abc11_investigates.com

217 times…..



We were seeing a lot of painful MOM THA’s

• Work up became predictable
• Regular WU (films, infection, etc)
• Serum Cobalt
• Serum Chromium
• MARS MRI
• US Exam
• Aspiration in selected cases 



Duke Orthopaedic Files





Or you could see this…..





But it was not just the ASR….



Background          Methods Results          Significance

Patient Cohort (MRI) 966
Metal-on-

Metal THA

(2002-2012)

78
DePuy

Articular Surface 

Replacement 

(ASR)

129
DePuy

Pinnacle/Ultam

et

Average 

Follow-

up:

8.5 years 8.0 years

Min 2-year: 100% 100%

207
MARS MRI

Pinnacle

(7%)

ASR

(28%)

p < 0.0001

178
ASR

788
Pinnacle/Ultam

et

+

Revision Rates



Background          Methods          Results Significance

Comparing ASR and Pinnacle Cohorts

Key Findings

- ASR – earlier timing to MRI, higher Cobalt (and Ratio)

- No other significant differences

- Pseudotumor Findings:

- Similar prevalence, size, and category



Background          Methods          Results Significance

Factors Associated With Pseudotumor Presence

Key Findings

- Patients with pseudotumor more likely to have:

- Higher cobalt levels (and ratio)

- High offset femoral component

- Larger acetabular component



Background          Methods          Results Significance

Pseudotumor Not Correlated With Symptoms 

Key Findings

- Symptomatic vs Asymptomatic:

- Similar metal ion levels

- Similar pseudotumor prevalence, 

size, and category

- Pseudotumor present in 47% of 

asymptomatic patients

*

*Symptomatic patients defined as having pain and/or weakness/limp



Background          Methods          Results Significance

Pseudotumor Correlated With Revision

Key Findings

- Patients undergoing revision more likely to have:

- Higher ion levels

- Pseudotumor present

- Larger pseudotumor

- Thick-walled or solid pseudotumor



Background          Methods          Results          Significance

Conclusions: Effects of Pseudotumors In Patients

- Overall high prevalence of pseudotumor in patients with MoM THA and MRI (52%)

- Nearly 40% of pseudotumors either thick-walled cystic lesions or solid lesions

- Factors significantly correlated with pseudotumor presence:

- Elevated Cobalt ion levels and CoCr ratio

- High offset stem

- Increasing cup size 

- Patient symptoms may not be reliable indicator of pseudotumor presence or severity

- 38% of pseudotumors were in asymptomatic patients, no correlation with severity

- In asymptomatic cohort, pseudotumor prevalence was 47% 

- Revised patients have higher ion levels and more frequent and severe pseudotumors



So MOM THA 2.0 was not a good 

idea….



The revision of non ASR MOM THA 

educated us about the trunnion….







Not just in MOM THA….

















How do you clear a trunnion?

• I really do not have a great answer..

• I have used a wet lap..

• I have used the bovie pad…

• There are some cleaning devices out 

there…

• Make sure to get it as clean as possible 

and then dry as possible..

• Bill Giffin from OC one time told me to just 

make sure to get all of the black stuff off...



Head Selection in 

Trunnionosis Revision?

….Always?







Speculation that something has 

changed about the trunnions?….
Increase in ceramic head use from 6.4% to 52% in Humana database

AJRR 2019- 67.8%
AJRR 2020- 71%





What is the next modular 

problem?….











Metal ions and dual mobility…..



Metal ions and dual mobility…..





There is no doubt XLPE works in the Hip….

There has been at least one good idea..



One last thought about bearings...



The Holy Grail for THA
Safe Zone? 

We may need some help postioning

The spine plays a real role



We have to figure out the spine…

• It matters…..





BattleBots?

Stryker

Zimmer

Smith and Nephew

DePuy



While increased precision was a major motivator for many respondents, 
non-clinical reasons such as marketing played a major role in a surgeon’s 
decision-making process.







Select Implant

Implant Placement

Animation

Impingement 
Panels

3D Model



Table with cup angles 
for different reference 

planes and stem 
versions

3D Model and
Selected implant

Impingement diagrams

Landmarked X-rays (if 
available)

Spinopelvic 
Classification

Selected implant 
placement



All Robots Are Not Alike….

Siddiqi et al, JAAOS, 2021



The Data…



• Landmark registration

– Accuracy, inter-observer reliability

• Time

– Reported: 10-30 minutes per case 

• No short term advantages

• Pin loosening/fracture

– Real risk exists

• Learning curve

– At least 10 cases?

• Cost 

– CE at high volume centers?

Stulberg et al, JBJS 2002
Robinson et al, CORR 2006
Nizard et al, CORR 2004
Haaker et al, CORR 2005
Stulberg et al, JBJS 2002

This is actually a slide from a talk I used to give about CAS



Summary..
• Learn from History….

• Dislocation has driven us to some extent…

• No MOM 3.0 please…

• Nobody has the trunnion issues figured out

• We need to keep an eye on modularity…

• Robotics needs to be confirmed as value 
added (is it really just CAS 2.0?) 

• We need to be smart about surgical approach!



Moving forward. Climbing higher.



There are a lot of ways to get in the hip…

• Posterior

• Direct lateral/ Hardinge

• Watson-Jones/ Rottinger

• Smith-Peterson/ Direct 

Anterior

• SuperCap/SuperPath

Wright Medical Technology Yorkhospital.com

Jointreconstruction.com

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjo8cOAxsDJAhWKSyYKHfymC2IQjRwIBw&url=http://www.jointreconstruction.com/hips/the-direct-anterior-approach-amis/&psig=AFQjCNGjcnJy2YfUt2NuJ7E3u48D13d5xg&ust=1449261499107634


The Two Incision Total Hip….



Technique
• Anterior incision- medial border of the TFL muscle, at the 

level of the greater trochanter (use fluoro)

• Anterior capsule removed and proximal part of femur 

removed in 3 segments

• Acetabulum is prepared

• Posterior incision similar to femoral nailing exposure is made

• Blind dissection made down to the femur for reaming and 

broaching

• Femoral implant delivered via the posterior incision 











Are we seeing this again?….



Matta Anterior              ABMS Anterior

Anterior Approach for THA?





Gait Recovery

No difference at 
6 weeks…

One year 
results…. Similar 
story




