Cobalturia and Encephalopathy are
common in Patients with Contemporary Hip
Arthroplasties
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Arthroplasty [A]

Cobalt [C]
Encephalopathy [E]

Clinical Syndrome (REVERSABLE!)




“at-risk-hip”

A hip replacement with any Chrome-Cobalt
(CrCo) part

Regardless of bearing couple

e Metal -on- Metal (MoM) resurfacmg and stemmed CrCo
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Alaskan 101/57/25 Series

Screened with Urine-Cobalt and
12 symptom inventory

® 101 patients with an “at-risk-hip” screened
over 30 months




12 symptom inventory
Incidence in the 25 + FPBS Patients

® Tremor (62%)

® Forgetfulness (57%) ® Audiovestibular dysfunction (25%)

® Fatigue (55%) ® Peripheral Neuropathy (18%)
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25 FPBS Patients

® Median B[Co] 4.1

® Median U[Co] 13

® Median U[Co]/B[Co] 3.8




13 Revised FPBS Patients

® 9 followed greater than 6 months post-revision
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9 resolved cobaltemia
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DLOE IS DAD

SEVERE HYPOMETABOLISM GENERALIZED

and FOCAL

 MEDIAL TEMPORAL LOBES
* ANTERIOR CINGULATE GYRUS
e BASAL GANGLIA
* DESCRETE AREAS OF

* FRONTAL

* PARIENTAL

* OCCIPITAL CORTICES
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Cobaltism Awareness:
Cobaltism may precede Hip Symptoms

46 y/o Pilot F/H PD
2009 Biomet “Magnum” MoM Hips
42 months max DBS & Drugs
Onset of hip pain B[Co] = 116 PPB
Hips Revised to Ceramic-on-Plastic
2 months post reV|S|on B[Co] = 0.7
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Cobaltism Awareness:
Systematic Monitoring of Patients with Most
Hip Replacements Indicated

40 y/o nurse, missed 2
annual follow-ups but
saw surgeon
vocationally 1-2 times
a week
IBCo] = 63 ppb
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Cobaltism Awareness: Systematic Monitoring of Patients at Risk for
Taper Corrosion Indicated

Rejuvenate Implanted 8/2010
70 YO GENERALLY WELL WOMAN
20 months later:
progressive fatigue, poor sleep, nausea, weight
loss from 140 to120 pounds, deafness, myalgia,
cognitive decline, arrhythmia and diastolic
dysfunction
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Cobaltism Awareness: Systematic Monitoring of Most Patients with

ot T L

Replaced Hips Indicated

Stryker Accolade “fitted” 2006 for a 68 year-old
Professor
8 years later onset of progressive cognitive
decline, tremor, fatigue, incoordination, and
B[Co] =5.8 PPB
U[Co] = 35 PPB
Joint Fluid [Co] = 1100 PPB
drive due to

Neurocognitive testing unfit to
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Periprosthetic Consequences of Chrome-
Cobalt Metallosis

Pseudotumors
and
Necrosis of Capsule, Tendons
and Bone




Systemic Consequences of Chrome-Cobalt
Related Cytotoxicity

Toxic Progeria

Oxidative Stress and Mitochondrial Toxicity
leading to
Death or Dysfunction of Highly Metabolic Cells
resulting in
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A Systematic Review of Systemic Cobaltism after
Wear or Corrosion of Chrome-Cobalt Hip Implants

BD Gessner, T Steck, E Woelber, SS Tower Journal Patient Safety June 2015 Open Access

25 Cases Identified
84% Hip Symptoms
75% cranial or peripheral nerve dysfunction
72% diastolic or systolic cardiomyopathy

i e b 3 - LN ; A - e o B '
N bt ':'L"".'-'"'"':'"::--""-"r:.'-"h.":::_'"'" e .d...-_:_xl ,\__'\_..-ﬁ.,} e R o T Yy A o 3 4PN
& £ i e S S R b e G {# bR e Pk e -l\-' :-".*:',:.'-. y &5 Afl"-;:' 7f) U .|
oo o Rt SR BB e s e et ol e s O N

£ 5 4 > Eae e L ST L R e
o 1 Ty | L bd R m Nalrae A B D N a £ B o e e R T T T s B S LR e
Y B ﬂ 5 [ =+ i | ¥ ¥ E ‘_ﬁ feaet | '1.’ o B 5 T ey . :- ﬁ g b B - Tl
I IICILA ..r’?t"- IVITAT UG OIT f b R L s T e SR

S I BN

e At L
gt by 2y et ) e
T ﬂ:b"'.' A

.,
e



Case Reports Arthro-Prosthetic-Cobaltism
Post Gessner cursory Literature Review

8 cases all with cardiomyopathy
3 of 8 died, 2 after hip revision, one before

3 heart transplants
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Case Series of clinical and subclinical APC

Green — 10 patient with failed MoM with Cognitive Decline,
Depression and Anxiety

Michet — Patients near Mayo Clinic 10 years post hip replacement more
likely to die for accidents, poisonings, and dementia that patients
without hip replacements

Prentice — Patients with “well-functioning” MoM hip resurfacing (mean
B[Co] 1.8) have MRI atrophy of basal ganglia and visual pathways and
echocardiography cardiomyopathy compared to matched controls with
MoP hips (mean B[Co] 0.3)

Gilliam — Male AUS Vets with ASR MoM hips 3.8 times more likely to
be hospitalized for Heart Failure than those with MoP hips.



Monitoring Hip Patients at Risk
or Urine Cobalt (PBB)

0.2 NORMAL
1 BIOLOGIC EXPOSURE THRESHOLD (BET)
> 1 MOST MoM, MOST MODULAR CrCo Modular Neck

> . Many (10-33%) MODULAR CrCo Modular Head MoP Hips
- Pseudotumors, subclinical and mild COBALTISIVI
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Monitoring Patients with at-risk hips for
Cobaltism

Annual Urine Cobalt Level

® > (0.9) some wear or corrosion with increasing risk of
problems systemically

® U[Co]>0.9







Marketing trumps science and value
NICE Report

Cemented MoP S6000
Cemented CoP $S8000
Hybrid MoP $10000 Safety
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1970
Predicate

Simplicity

K

Parts
3 Materials
lastic
Stainless Steel
ment

2016 - 510 K Evolution
Modularity, Complexity,
Unproven Bearing Couples
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Hip Replacement Costs USA
12K — 80K JAMA 2/2013

Retrospective Study S 0.01 per
implant Efficacy
Implant Registration $50 per Safety
implant And
Explant Analysis 1K Value
Generlc Parts 5K
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5 Year Hip Revision Rates

Predicate Charnley 1970s 2-3%

1 (o)
PMA Metal-on-Metal Resur daCing 15% (5x
| 510K Metal-on-Metal THA 44% (ZZX)
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Where are we going?
215 Century Cures Act

Reduction of level of evidence to
antidotal for introduction of new
medical devices!
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New Hips: 1980-2016 Evolution

Unproved design

Larger Heads
More Parts

Unproved materials



The Holy Grarl of Hip
Replacement

Lasts Forever
Instant
recovery

Pain free




Proving Non-inferiority Of
New HIps

The Holy Hand Grenade Prospective

M 1 S
Y= y‘:lca- clence 10 year Study of a thousand

/ o
F Ak (A0h

hips blinded with controls by
un-invested Investigators

Joint Regqistries

Retrospective

Comprehensive practice
review with explant analysis




Cost of Metal-Metal Debacle USA

A Billion Dollars per year

Design Surgeons of the ASR paid about $S20 Million
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