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ARENAFWE FARPRYE?

GOOD RESULTS (> 90 % AT 15/ YEARS)
s LCS, IB II
m >< Interax

BUT...
x NOT A NORMAL KNEE >< HIP

s FLEXION LIMITED
SQUAT AND KNEE DOWM DIFEICULT



MORE ANDI MORE
YOUNG PEOPLE

DEMANDING NORMAL
KNEES




NEW DESIGNS

NEW MATERTALS

NEW' TECHNIQUES OF IMPLANTATION

PAIN MANAGEMENT



PAINSVIANAGEIMENI

Epidural

Eemoral' nerve block
s Decreases use of
Morphine by 50%

s Less pain

s Physierearlier and
easier




Inconveniences

Quads control delayed

SR difficult o impossible the; first days
POSL-0p.

> Conclusion :better experience of
SUKgery.



NEW IDESIGNS

HIGH KNEE FLEXION
=l POSterior design

s/ Rotating| platfiorms

s [1bialf post

RANGE OF MOTION

Extended femoral articulating surface

Flexion to 155°




High —Knee Flexion
Kim & Al.: 501 patients

s One side: « normal TKR™>
s Other'side: HKE

E— 2,1 years: no significant difference in the mean
amount offflexion



High- Knee, Flexion

Other studies:

s Significant imprevement (>10°)

Eractire of the post

Extended femoral articulating surface

MARKETING!! e




FLEXION MAINLY: DEPENDS UPON:

Pre-op. Elexion: oniaverage>10°

Surgical Technigue







NEVVADIESIGINS

S UNICOMPARIIVIENAFAL KIN

(L

a & More normal » kne
u Betterfiexion
[N {

OKgOL My Knee = Nip




UNICOMPARTMENTAL KNEES

BUT...

s Higher rate of revisions
especiallyamong patients
<65 V... and itmade for
them...




UNICOMPARTMENTAL KNEES

iHIgher rate of failure iff malalignea

a v
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Of mavigation
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One Limitation of CoCr Knees

condyle
surface

Vetall bearing surfaces rouhen

x Retrieved CoCr femorals exnibit clinical
feughening

s Abrasivewear (scratching by hard particles)
s Oxidative wear (shearing of sliding| surfiace)

Counterface roeughening INCreases wWear



Limited Alternatives to CoCr

iHardened metals (Iom implant;: diftision

arden)

x Benefit inferior tor ceramics and! short=lived at
pest

Ceramic coatings (titanium nitrHide;
diamond)

s Limited durability, especially: iffdamaged
Moenolithic ceramics (zirconia; alumina)
= Risk for brittle fracture



Oxidized Zirconitm: DesErpLion
@XM

Metalf alloy: with surface transformed! to
CEramic

s Zlrconium: metal element in' same family as
ttanitm

s Zr=2.5N\b: metalt alloy with niobitm andl exygen
s ZIrconia: ceramic compound (Zirconium oxide)



Oxidation Process

Wireught zirconium: alley: device is heated: in
alr

Metal surface; transiorms to ceramic; not
coated

Oxide;Is about 5 pwmi thick, With' oxygen-rich
ZOne ;




QUality: Contre]

Incoming materialiinspection

Critical processes
5| Pre-oxidation! preparation
s OXication Process
s POst=oxidation burnishing

Oxide thickness inspection (all parts)




AGVantc@esiOVEr Co e

Wears like a ceramic...
s Resjsts| roughening
s Less/iiriction

..DUt It's a metal device...
= Same strength; less stifif; not brittle g
s Proven designiand polyethylene

. -WILh an; extrar benefit
s Excellent biocompatibility




Pelyetnyiene \Wear - Clean

Reduces pelyetayiene wear rate by 85%

(GENErates Same or fewer sub-micron
PartiCles

s Simulated 6, years of physielegicalimoetion

—=— CoCr
N&‘\ Ox. Zirc.

y
Ox. Zirc.
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EHICEION

Slides wWithr Iess
FesIStances:

= Adainst polyethylene™ = Against cartilage™




PolyetnyieneVear==AbasiVer

RoeuUghens less when tumbled infallming

Redluces wear: riate; by, 89% and particles by,
4495
s Simulated 5.5 years off physiological motion

—=— CoCr (abr.)
Ox. Zirc. (abr.)

—=— CoCr (abr.)
Ox. Zirc. (abr.)

~4 CoCr (clean)




TA

Hardness’




Sthenguh™

Maintains equivalent device fatigue strength

s Supporits 4.4 KNI (1000 [bf)in: 10 Mcycle fatigue
test

s [ested worst-case; thin condyle, no boene, fiull
flexion

x| Bends withr 19,8 kINF (4500 [bf) steady: [oaa

I




Stress Shielding

Reduces stiffiness

s Decreases potential fior stress shielding ofi
pbone

s Maintains; cement stresses) below: iatigue
strength



BIeCOmMpPaupIlityz

EXNIDItS excellent biocompatibdility,

s ZIFConIUM: one off five most biecompatible
metals

Other four metals: niobium, titanium, tantalum,
platinum

Ranked on seli=passivation and lack of bielogical
fUnCtion



VetalFAllergy;,

Reduces petential for metal
Y PErsensItivity.
s Very low Impurity: content:iniallioy
Nickel content net detectable (below: 0.0035%)
5 Immune te exidative Wear



CliRICalF EXPErIEnEE

Over 40001 devices Implanted tordate

s Firsttknee; in 1997; noe material-related
complaints

Randomized, prospective study: started in
1999

s Multiple US centers, led by Dr. Laskin (HSS)
Z..;/ﬁ""i“ ) |
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Oxicdized ZIrconitm SUmmary;

LLess| pelyetnylene wear than CoCr:
More resistant te reughening than CoCr
[less, firiction thamn CoCr:
Excellent: biocompatibility:
Strong andl durable
Promising clinical results




NEW ECHINIQUES

MINI= INVASIVE SURGERY

NAWVALETATRLO))



MINISINVASIVE SURGERY




MINI-INVASIVE SURGERY
“ UNL:
= [HIGNEN rate ol aSeptic
| 00SENING
s [HIGREr rate oI Fevision
= EXCEPL Mavigaion

& TOTAL:

s SaMme results except
PrOMOLErS off the technigue (Laskim)

| J\Jo rlJrrére ICE! afitEr’ 51 MONtNS POSt=0P:
[T WORTH I'T?
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NAVIGAIRIOIN




PROFESSBSIONAL EDUVECATION

How does it work?
e

= System can be compared with a
GPS for automobile navigation.
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| How does it work?
\
= The camera replaces the satellite

4
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How does it work?

T

= The surgical instruments replace
the car.




PROFESSBSIONAL EDUVECATION

_ How does it work?

\

= Patient Ahatomy compares with
roadmap.




IHow! does It Work?
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\i:g system calculate

the acquired points,
'ankle centres.




PROFESSBSIONAL EDUVECATION

—
I The location of these centr

defines the mechanical axi
for femur and tibia.




s BONE MORPHING

PIERGT B - 241624

Acquire multiple points on anterior,
lateral side of the tibial epiphysis by
pointer over bone surface in regio

Start by pivoting.
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PIEROTB = 1
I
§ Fa
Acquire multiple points on anterior femoral cortex
by scratching pointer over bone surface in region
shown.

Start by pivoting.

PIEROT 12/3/2003 - 1339 PM



Frontal View Lateral View

Planned Verified Planned Verified

PIEROT B - 241624

Verified Press "Next" to proceed with updated values.
Press "Back” to repeat verification.

=) I
p—
(-J ‘ Actual Planned Deviation
= o Varus 0.0° 00" 0.0
Posterior 77¢ 7.0° 07"
Slope
Resection 1.7mm 8.0mm 0.3mm

PIERD 12/9/2003 - 1354 PM



Planned Verified Plamned Verified

Verified Verified

N Femoral cut

Dblique View

PIEROT B - 241624

Planned Verified Press "Next” to proceed with updated values
Press "Back™ to repeat venfication.

Ea\GSEEE0 I

Actual Planmed Deviation
Valgus 05" 00" 06"
Hexion 49° 45° 0.4°
Resection 11.4mm 12.3mm 0.9mm

DePuy

PIEROT B 12/9/2003 - 14:30 PM



What Are the Clinical Benefits of CAS?

Improved Surgical Accuracy
 Enables Minimal Access Procedures
 Fewer Steps & Faster Procedures

* More Informed & Flexible Surgical

Decisions

« Educational/Surgical Teaching Tool




BUT... ADMINISTRATIONI NOT KEEN

a Save time: NO
x Betterreimbursement: NO

s More maintenance: YES

> ANSWER: NO!!




CONCLEUSIONS

Still'lots! tor be discovered
Avoeid temptation of « Knee Fashion >
Avoid the WWW. acdVISEes

Better have al presthesis with well=known'long-
term results perfiormed by’ a surgeon| used to; it
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