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35 year FU |:| m
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Great mentors can really help in the
early development of time management
skills

When you see a turtle on a fence post,
remember it didn’t get there by itself.
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Timeline of Femoral
Components Used By RCJ

35-year Cumulative Survival

84.9+ 7%

JBJS 2009

Aseptic Revision Femoral
Stat. Correlation Prosthesis
Cement

Male Sex - Acetabular Revision Debonding
p = 0.0018 (Wilcoxon) (Living
- Femoral Revision Patients)
p = 0.00117 (Wilcoxon

Under 50 p = 0.0008 (Wil

nder 50 p (Wilcoxon) 21%
(30 yr follow-up study)
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Lysis

Femoral:

Zone1&7: 53.2%

Zones 2-6: 3.2%

20 20 Yaar
30 38¥eapFU (30 yr follow-up study)

Acetabular
Component
Wear

Avg All Hips 0.10 mm per year
(Range 0.04 to 0.26)

Avg Revised 0.14 mm per year

Avg Non Revised 0.09 mm per year

Final Outcome: All Patients
Hips %
Original prosthesis 295 88.2

2nd hip 22

for aseptic loosening 20 6.1
for dislocation 2 0.6

3rd hip, for aseptic loosening 3 0.9
4th hip, for dislocation 1 0.3

Girdlestone 2.7 Post-Op 35 Year FU




Post-Op 35 Year FU

35YFU
Post Op

Teusink, Callaghan CORR 2013

PCA PROXIMALLY COATED
UNCEMENTED
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Post op 35 Year FU

The challenge comes
when patients between
45 & 50 years of age
are to be considered for
the operation, because
then every advance in
technical detail must be
used if there is to be a
reasonable chance of
20 & more years of
trouble-free activity.
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Functional Data: 35 yr FU

Comorbidities
All (0] 2+
6 Min Walk w=377 395m 440m 304m

25 year FU
All 0-1 2+
6 Min Walk w=200 17Im 242m 112m

35 year FU 77-385m 24-259m

p<0.001

Warth et al, JBJS Nov 2014
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Results:
Revision and Loosening Prevalence
All Patients at 10 Years

Matte Grit Polished
(30 Ra) (80 Ra) (5 Ra)

Revision for 2.0% 108% 0%

Aseptic Femoral
Loosening

Radiographic 36% 130% (o]

Femoral
. Everything you work on in the lab
L nin, o
SOSEnE does not work out in the body.
- Salvati

JBJS 89-A, 2007

Maxian et al.

“Choices and Compromises” Stinchfield Award. 1996
Presidential Address CORR 333
Knee Society 1988

Grit blasted stems:
* Great for fixation to cement
e Terrible, if cement debonds

from prosthesis Why the low

wear rate with

My wife Kim would say the same Charnley THR?

about our marriage.

Effect of Head Size

8

Cumulative Volumetric Wear (mm®)
E &

Gait Analysis
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Hip Simulator Wear Rate
Four serum changes / million cycles
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Duration of time THA in situ (years)

Femoral Head Size (mm) I ~ X
Crowninshield Bedard et al. JOA 2014

Steady State wear rate: Concerns with Metal on
0.03 mm/yr Crosslinked Polyethylene

®

o

ES

o

Lachiewicz et al. CORR 474, 2016
* 10 Mrad remelt polyethylene
 Linear wear rate: 0.024 mm/yea
* Volumetric wear rates:

— 32 mm head: 57 mm?3/year

— 36/40 mm head: 156 mm?3/year

p = 0.0005
14% small osteolytic lesions

o o
> o

Total linear head penetration (mm)
o

10
Duration of time THA in situ (years)

Patients Under Age 50 Greiner et al. JOA 2015
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Finite Element Model of Dislocation B e es

Resisting

Moment

“Trans-pelvic THA”

.

Physical Validation Dislocation Challenges

Sit-to-stand
o Experimental ( STS)

= Finite Element
Low STS
Seated crossleg
Stooping
Squatting
Shoe tie

Supine roll-over

Elkins et al. JOR 2011 Standing pivot
Nadzadi et al, JBiomech 2003
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FEM with Joint Capsule

Validation

—

Tekscan

A=16% vs.
FE

@ 45 degrees of cup abduction

22 mm Head Dislocation 36 mm Head Dislocation

Drop Height
11 mm

!
Drop Height
7 mm

Lateral Lateral
Displacement Displacement
14 mm 21 mm

Crowninshield et al
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Obesity

RR~2.0-5.0

THA
hardware

Adipose tissue

Skin

Muscle Capsule

Elkins et al. CORR 2013

Head Size

Subluxation

Bl Standard neck

0 35 40 45
Cup Abd 0 Subluxation
(mm)

36mm head
Bl Standard neck

Neck Offset

30 35 40 60 65

5 50
Cup Abduction (deg)

36mm head
S smm neck offset

Posterior Capsular Repair (Right Hip)

11
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Leaving Charnley’s 22
mm Heads was a
Good Idea, But Might
have some Concerns
Going to Heads 36
mm and Above

“Trunnionosis” wear Large heads in MoM THA

Large heads create large moment arm

head center of
rotation
corrosion

trunnion center
of pressure \ /
Ve

40mm 56mm

Elkins et al. CORR 2014

Torque Torque

n
a
n
a

Impaction Elastic recoil

_~Loading

N
S}
N
S}

o
o

=)

ional bearing torque
3

Frictional bearing torque

(Nm) &

20 30 40 50 60 70 20 30 40 50 60 70 80 90
Stooping event progress (%) Stooping event progress (%)

Trunnion micromotion: Trunnion micromotion:

Completely axial Completely axial
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Force rque Force

n
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moderate
force/ torque

Low force/

/tarque

=
=

=)

nal bearing torque
3

ctional bearing torque

5 P 5
1 10 20 30 40 50 60 70 80 1 10 20 30 40 50 60
Stooping event progress (%) Stooping event progress (%)

Trunnion micromotion: Trunnion micromotion:

minimal and small elastic Predominately radial
deformations

Torque Force = Torque Force

N
o

intermediate
force/ torque

N
S

highest force/
torque

—,

>

Frictional bearing torque
nal bearing torque
&

5
30 40 50 60 70 1 30 40 50 60 70 80
Stooping event progress (%) Stooping event progress (%)

Trunnion micromotion: Trunnion micromotion:

Axial and radial Predominately axial

Trunnion linear wear

(10

We Left Cemented
Fixation for
Cementless

Fixation

R
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25 Year Follow-up PCA
Cementless THA

100 hips (91 patients)

Age at surgery: 58 yrs (range 22-81)
Femoral revision: 7%

* 3% loosening

* 4% osteolysis (only proximal osteolysis)
Acetabular revision: 23%

* 22% loosening and osteolysis

* 1% dissociation

IBJS, 85-A, 2003

Fiber Mesh Acetabular Components

HG-1 HG-II
10-18 Year Follow Up Patients Under Age 50

Hips 144

Patients 118

Age at Surgery 40.5 years avg (22 to 50)
Revision: loosening: 1.4%, osteolysis 15%

Wear rate: 0.19 mm/year
J Arthroplasty 2012

* 0% revised

c 0%
radiographically
loose

* 0.03-0.04 mm/yr
wear rate

* 1 case osteolysis

HGI Min 20 Y FU

Hips 120

Patients 108

Age at Surgery 62.8 years avg
(26 to 86)

Revision for loosening: 0.8% (no additional rad
loose)

Wear rate: 0.1186 mm/year
Osteolysis: 12% of living patients

IBIJS, 94-A, 2012

Post Rev
15 Yr FU
Post op

Prodigy Extensively Coated
Stem Results
Min 10 year fu

100 hips
91 patients 10 yr fu
63:28 MF

No Revision Femoral Loosening
No Radiographic Loosening

2 Reoperations (dislocation, fem fx)
CORR 2009

6/20/2016
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Prodigy Extensively Coated
Stem Results
Min 10 year fu
Under Age 50

115 hips

100 patients 10yr fu
63:37 MF

No Revision for Loosening

No Radiographic Loosening

Takenaga et al. JBJS 2012

Tapered Stem 10 Year Follow-Up

* 100 hips

» All bone ingrown

* Only 1 with significant
stress shielding

* Min 10 year, no clinical or
radiographic loosening

JOA ePub 2016
10 Year FU

Can Get Stress Shielding

6/20/2016

Tapered Femoral Stems

Bone Remodeling:
None or minimal stress shielding — 87%

10 years

CERAMIC-ON-CERAMIC

15
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Alumina Ceramic on Poly
Twenty years (17-21)

Fracture: 0.01 - 0.4% In
Recent Extensive Reviews

* Survivorship = 79% Etiology Multifactorial v® r‘ b g

. — Material Quality
* Linear Wear = 0.034mm/yr — Manufacturing Techniques

— Taper Geometry t ":l ’-, .’
* No Fractures — Surgeon Application .-
— Patient Factors = i =

Urban, Callaghan, et al
JBJS, 2001

Microseparation (MSX) in Hip
Simulator Studies
* “Stripe Wear”

* Rim contact can occur at very small
separations (0.1mm)

Squeaking Hip

F fC ic Li Catastrophic Crack
racture of Ceramic Liners Propagation

eXtended Finite Element Modeling

(XFEM)
Prevalence ~ 1%

e ing 3
Squatting Alumina,

3.5% (Ha etal. CORR 2007)
(Park et al. JBJS 2006)
0.22% (Toni et al. JBJS 2006)

16



6/20/2016

Serum Levels:
Cobalt 304 ug/L
Chromium 31 ug/L

* LYDIA - lymphocyte dominated immunological answer

* ALVAL - aseptic lymphocyte-dominated vasculitis
associated lesion

MoM Impingement

Impingement

Scraping Wear
(Archard)

Sub-modeling, Hertzian validation:

8% error
©70 Elkins et al. CORR 2011

17
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36mm Head

20° Femoral Anteversion Reslllts

Inclination (deg ) Inclination (deg)
25 35 45 55

Performance
Score
90 A THA
> . Performance
Score

100

<10

Cup Anteversion (deg)

Elkins et al.
Stinchfield Award
2015

Me-Me: Cup position vs. ARMED MoM Modular Acetabular

Langton A. et al, 1S (Br) 2011
Component at 5-12 Years
Components revised:
* Femoral components:
- 3-5yr: 0% for ALVAL
- 512 yr: 3.8% for ALVAL
» Acetabular components: 0 :Pﬁl\]:rlzr‘;p;asnty:

» Osteolysis: 4.4% to 13.3% 163

Why did the Charnley Total Hip What did we learn from our
Replacement work? Charnley experience?
. 22 millimeter head

. Cemented fixation provides durable
. Thick polyethylene (9 or 11 mm) . P
) results in THR.
. Two stem sizes

. Cement friendly design (geometry, polished) . Small head size good for reducing

. Lateralization of greater wear.

trochanter . Polished flatback Charnley stem
extremely durable at 35 years.

. Acetabular fixation is less durable long
term than is femoral fixation.

18



What aspects of the Charnley
Total Hip Arthroplasty have we
abandoned?

. Cemented acetabular fixation for
cementless acetabular fixation.

. Cemented femoral fixation for
cementless femoral fixation in the high
demand patient (more and more
liberal with our indications for
cementless femoral fixation).

Remember

The Important Thing is
What Works
not
What's New!!!

6/20/2016

What aspects of the Charnley
Total Hip Arthroplasty have we
abandoned?

. Clean air for clean air with antibiotics.

. Smaller head sizes for larger head sizes
(only because of dislocation, and hopefully
better polyethylene available). Large heads

were also optimal for hard bearings (ie
ceramics & MoM)

. Trochanteric osteotomy for other
approaches.

Remember

The Charnley THR
worked.
Hopefully, what we are
doing today will work as
well.

Remember, you
can’t take it with
you!

19
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Tﬁan&qfou Sound Bites from Talk

Institutional culture

Turtle/fencepost

Efficiencies, discipline, organization

Big clouds, small clouds

Back end one side of the day

Choices and compromises

Get in the Red Zone and across the Goal Line
Plan-work-audit

Punctuality is lonely
Team-loyalty-longevity

No Nobel Laureate research

7 Eleven story

Family communication on their time
Travel time is work time (or personal time)

Telemachus and Mentor Mentoring
from The Odyssey | fundamentally practice the principles and Dick

When Odysseus left for concepts | learned from my mentors: f:’"““"
war in Troy, he entrusted Practice surveillance, go slowly with new
o . technolo
Mentor with the care of his . gy . John
son Telemachus Choices and compromises Insall
In the end, clinical results are the only

relevant results for our patients.
Mentor became not only a Eduardo

Salvati
teadCher‘ %Ut role mOde,L| Four phases of life: .
?n hguar Ian reslpondS| = — Thrill of Victory
for the emotional an ey eiBREr
intellectual development

— There is a God and it’s not me
of Telemachus. g b

Mean lon Levels

B Chromium in Serum

= Chromium in Urine

O Cobaltin Serum

20
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Me-Me: Cup position vs. ARMED
Langton A. et al, JBJS (Br) 2011

Minimum 3-5 year Follow-Up

Patients Hips
» Clinical follow-up:
—Living 142 163
—Deceased 5 5
—Lost to follow-up 1 1

J Arthroplasty
2013

The Squeaking Hip

30 Year FU

21



