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Call to Order
MR . DEMIAN Good morning,ieVerybody.

’»We are ready to begln this meetlng of the
Ortnopaedics and Rehabilltatlon Dev1ces‘Panel.

“My nameqis,Hane4y Demian, and I am the
Executive Secretary ofrthis panel;-in addition to
that, T am Actlng Branch Chief for the Orthopaedlcs
Dev1ces Branch

I would llke to remind everybody that you
are requested to sign in on~the_attendanceysheet at
the table by the door. You may alsojpick.up an
agenda and 1nformatlon about today S meetlng,
including-hOW todﬁind out about future meetrng:
dates and how to obtain meeting minutes or
transoripts. |

I will now read tuo etatementeithat are
required to be read'into the record—ftbel
Deputization of‘Temporary Voting MemberrStateﬁentv
and the Conflict of Interest Statement

"Apn01ntment to Temporary Votlng Status
Pursuant to the‘authorlty granted under the Medlcal
Device Advisory Committee'Charter’dated October,27,
I990 and as*amendednAUgust’18fri999, Iappointfthe'r

follow1ng in d1v1duals as Votlng members of the5
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OrthopaedicsbandkRé‘ 1iit“ti5ﬁﬁﬁeyices Advisdryy'
Panel for thrs meeting on August’8} 2001: John
Lyons, Doug Wright, Kinley Larntz, and Clayton
Peimer."

"For the record, these individuals are

Special Government Employees and consultants to

.thlS panel They'have undergone‘customary conflict

of 1nterest review and have rev1ewed the materlal-
to be considered at this meetlng.

" Thisg is signed by the Director’of thes
Center for Devices anid RadiologicalaHealth,,David
Feigal. |

"Conflict of,Interest‘Statement. The
following announCement addressesvconfiict of
interest isSues’aesociated withhthiéumeeting and is
made part of the record'to preclude even the
appearance of any 1mpropr1ety To deterﬁine if‘any
conflict existed, the agency rev1ewed the submltted‘
agenda for thrs meetlng and all flnan01al-1nterests
reported by the committee partlclpants.”‘The'
conflict of interest’statutehprohibitsySpecial
Government Em?loyeesdfrom>participating”indmatters
that could affect their or thelr employers’

flnan01al 1nterests ‘ However,'the agency hasvgg“

ddetermlned that part1c1patlon of certaln members_

MILLER REPORTING COMPANY, INC. 7 .~
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and coceuitanté[ the ﬁeé é‘f»“,%Haée’éerviaés<;~"”
outweigh the potencial coﬁfiict of interest
invoived, is_in‘thehbest'interestyof thev
Gcfernmentr Therefcre; waivers have been granted
for Drs; Edward Cheng,vstephen Li, Kinley Lerntz,
and'Harry'Skinner-for rheir interest in firms that
cculd‘potentiallyAbe‘affected‘by the~panel’s
reccmmendations." E o

"The waivers permlt Drs. FCheng, Li, and
Larntz'to‘partiCipate £ully in matters befcre

today’s panei.' Dr.:Skiﬂner may‘participate in the

‘paneledeliberations but'notxvote on the

reclassification petition. "
"Copies'offthese Waivers may be'obtained

from ‘the agency s Freedom of Informatlon Offlce,

I Room 12A-15 of . the Parklawn Bulldlng

:uWe would lrke to note for the rechd that 
the-agehcy:also took intc consideration’ocher
metters regardlng Drs Li,‘Lerntz, ?iﬁneéeﬁ;:aﬁd 
Lyone.r Each of these panellsts reported current or
recentjlnterest in firms at issue, bpt~ih_matters 
thet are not related to(tccey”e agenda. eThe7a§ehcy
has determined; therefore;bthat they mayj
participaterully‘icdall”discussions.;

‘ "in‘the‘evenrYthatlﬁheAiSCﬁssioqs in§ci#e‘
' MILLER REPORTING COMPANY, INC.
735 &th Street, S.E.

Washington, D.C. 20003-2802
. {(202) 546-6666
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any ot ther products 6% flrms not already on today s

agenoa for which an FDA part1c1pant has a flnanc1al

interest, the part1c1pant should excuse him or

‘herself from such involvement,rand the exclusion

will be'noted;for the reoord. 'With‘respect to all”
other participants, we aekkit‘thevinterestof
fairoess that.all persons making statemeﬁts or_V
presentations disoIOSe anyncurreht or-previous>
financial involvement‘with}any firms Whose products
they may wish‘to‘oomment_upon."

Before turnrﬁg this meeting over totDrf
Yaszemskr, I would like to,introduce‘our
distinguished ?anel members'who‘are generoueiy
givihg'their:time‘to_helo FDA in matters being 
disouseed today and‘other FDA staff‘seatedaatdthe‘
table; so we will just ‘go arodﬁd‘the tab1e>ahd‘haVe:
eVerybody giVe their name andftheir:area'of
interestr | | | |

Dr;‘Yasreﬁéki?

DR- YASZEMSKI{ dMichaéleaézemSki; I”am‘
in the Departments of . Orthopedlc Surgery add
Bloenglneerlng at the Mayo Cllnlc in- Rocheeter,
Mlnnesota,‘ My”clinlcaltpractlceelncludes ep;ne?
surgery and.totalajoiﬁtS}faﬁdka res,ear‘oriz-fi"Sf,i;j
focusedlon'tissue'engineering;

'MILLER RﬁPbeINGYCOMPANY, Iﬁcl]
735 8th Street, S.E.

Washington, D.C. 20003-2802
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" DR. LI: Steve Li. I am president of a

‘newly-formed cdmpany called Medical Device Testing;

and‘Inno#ationsvledated'in‘SaraSOta,’Florida.

| DR; SKiNNER{ My name is Harry Skinner. I
amkPrefessbr andyéhair‘of Oorthopedics at UC-Irvine
and Prefessor”of‘Mechanical~and'AerQSpace‘
Enéineering. ihdo mostiy'joint reconstruction, and
may researeh'interest is in material‘science.

DR. PEIMERr I am Clayton.Pelmer ‘I am -
currently w1th the ﬁnlver81ty at Buffale Department
of Qrthopedlc.Surgery,’the‘Dlvl81on‘of Hand_and
UpperyExtremity Surgery. YI‘am‘about_to moVe to
NorthWestern\Univereity at the end of:this‘month;
My:clinicalhéractiee‘is in‘hand and upper linbh
mn3culeekeletalCreCOnstruction,vand;someef“my_at
reeearch intereets‘haVe ineluded orthopedicj
inplants’and devices.* | ’

DR. ABOULAFIA My name. is Albert

»Aboulafla I am currently afflllated w1th the

-Unlver81ty of Maryland and the Cancer Instltute at,

Slnal-Hospltal ofNBaltlmQre.“My areas’ofa;nterest
aretmusenleekeletal eneele;y' |
DR. WITTEN: ‘kCella Witten from FDA. Toam
the DlVlSlon Dlrector of. the lelSlon that revrewe*
orthepedlc devxeeé; amqng others.
’-:‘MILLER REPORTING eoMPANY g
o+ 4735 8th Street, S.E.

Washington, D.C. 20003-2802
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MS.‘MAHEﬁ3 .§éii§ M§ﬁér} jI am with Smith
&»NephewEndoééopy} and:I am'the InduStry
Representative. | | | |

MR; DACEY: RoberﬁlDacey,bBoulder,
colorado. I am.the Consumer Represéﬁtative.
| iDR.'ﬂARNTZ: .Kihley Larnti, Professor
Ehefitus, Univéréity'of7Minneéota. ‘I.am a
statistician.‘-l Was‘at the”Department of Applied‘

Statistics at'the.University; and I am interested

in clinical research design and data analysis.

DR. CHENG: UMy name is Edward Cheng. I am
on the faculty at the University of Minnesota. My

interests are in orthopedic Oncoldgy,

‘osteonecrosis, and adult reconstructive surgery.

\DR; WRIGHT: Douglas‘Wright;  I am7
aéademiéallf affiliated’with the ﬁni#éréity of
Maryiand«- I7am-an orthoéeéiC”surgéoﬁ,ahd~I do
fracﬁufe erk aﬁd‘iowéréxtrémity tfaumé
fécoﬁstrﬁcfién.  , 

‘ DR;‘ﬁfQNS:j John Lyons; I am an 
ofthdpedic:surgeéﬁ and biomédical enginéer['ﬁriej
?éﬁnsylvahié.‘ Myfétea'of%iﬁtéreStZis(tétal,jéihts
agﬁvspihe.7vMy aréé of feseafch'is biomedhani¢§
mééh;niSms;5f iﬁjﬁrYf > 

| " DR;fFiHNEGAN:  Méureaﬁ Finhégan; :Iééﬁ;éﬁa
QILﬁER REPORfIﬁG~éOMPANY, Iﬁc{
-735 8th. Street, S.E.

‘Washington, D.C. 20003-2802
(202) 546-6666
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Jlorthopedic surgeon dt‘UT'Sbithweetérn in Dallas. I

do trauma in_Spqrte, and ﬁy‘research'is in trauma.
MR . DEMIAN; hThank you.
At this time, I would 1ike‘to'turn the .
meeting over to our chairman,,Dr.‘Yaszemskiu

DR. 'YASZEMSKI: Goodhmorning, everybody.

My name is Dr. Mlchael Yaszemskl I will be the

chairman for this»meeting.
I would like to note for the record that

the voting members present”constitute a quorum,as‘

required by 21 CFR Part 14.

-First, we’ll have Dr; Diane Mitchell[
Acting Deputy D1v181on Dlrector of DGRND, provide
her update to the panel since the last panel
meeting. | ‘

Dr.‘Mitehell?‘

DR. MITCHELL: Gfeétingsﬂ

I'd like.to'let you khowhthat there have
been two products approved 51nce the last panel
meeting. The first is the BAK cervical inner body
fusion system.' The approval date was‘Aprll 20,
2001. The dev1ce 1s 1nd1eeted for use 1n‘"

skeletally mature patlents with degeneratlve dlSk

dlsease of the cerv1ca1 splne ‘with accompanylng

~radicular stptOms at‘one disk level. DDD is

-+ MILLER REPORTING COMPANY, INC.
735 8th Street S.E. ‘
Washlngton, D.C. 20003-2802
(202) 546-6666
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With de§eneration of the

defined as discogenic

disk confirmed by history and radiographic studies.

|sakc implants are used to facilitate fusion in the

cervical spine and are placed via an anterior

‘approach at the C3 to C7 disk levels using

aﬁtographed,bone.
| The'sécond épproval>Was a Humanitarian
Device Ekemptiop for Préstilac;‘é hip temporary
prosthesis; Thié device is indicated fdr use as a
shéitftefm totai ﬁip replacement in.patients who
need a‘two—stége‘prodedure‘to treat a confirmed
infeétion bf their THR and whére‘vancomycin and
tbpromycin éfe the most app?opriate antibiotics for
treatment of the infection,baséa on the
susceptibility péttérﬁVOE the infécting
microorganiSms.
I am alsd‘pleaSéa to anhoﬁnce'that_We hévé
a néw orthopedistvwiﬁh:us'invthe Ofthopédié-Devices
Branch. Her name»is §arbéra:Buch, and I ém'Suré
she wiiL‘be joining us 1ater-sonevcan introdﬁcé
hér.’ | |
Thénk yoﬁ;‘
DR-VYASZEMSKI: ‘Thank'you,‘Dr. Miﬁéheil;
f‘,Wé wopid.likevfo‘ésk Dr. WitténAto'pfovidé
a special preéénfati¢nE : | | | =
| MILLER'ﬁE?ORfING coMPANY, IN¢.
735 8th Street, S.E.

‘Washington, D.C. 20003-2802
(202) 546-6666
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DR. WITTEﬁ% ‘liy,'Ivhaye‘four special
presentations. We at FDA rely‘onvour’panel members
to provide‘usbwith'their scientific‘expertiSe and
guidance and advice during~the course.of our work
at FDA, and we‘areialways a.bit sorry when panel
members rotate off‘the’panel when they have served
us as_well asithe panel members‘have in this group
today.

' So today it 1s my pleasure to give four
plaques of thanks to four of the panel members who
are rotating of £ our Advisory Panel as permanent
members aftervthis meeting Those panel-members
will continue to serve as consultants,hwhich means
we may bring them back for panel meetings, and you
may see them'again——andfof’course, me'canfalsoicall
on them for their advicevonbother matters.

I amygoing to read‘onekof the‘lettersbthat
accompanying the plagues and then give them out

This is’for‘br.vaoulafia, Signed by Dr
Haney.

"I would like to express my deepest
apprec1ation for your efforts and guidance during
your term as a member. of the drthopaedics and

Rehabilitation‘Devices Panel ofvthe\Medical;Dev1Ces

Advisory‘Committee;”'The success of this

MILLER REPORTING COMPANY, INC. .
735 8th Street, S.E.- =i
Washington, D.C. 20003-2802"
(202) 546-6666
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committee’s work réiﬁ dur coﬁvictiOn"that
responsible regulatlon of consumer products depends

greatly on the part1c1patlon and adv1ce of the

nongovernmental health community."

bﬁin_recognitionpof your distiﬁguished
service to the Food and Drug Administratioh;‘I am
pleesed,to present you with the enclosed
certificate}" |

‘[Applause.]

DR. WITTEN: It iooks‘from_the'letter like
we planned ahead. ,The‘other plaquesvend letters I
heve efedfor Dr. Edwerddcheug, Dr. MiChael
Yaszemskl, and Dr . Harry Skinner.

[Applause ]

DR. YASZEMSKI:»‘Thénk you,‘Df.‘Witten}

We will:now pfoceed with tuedopeh_public
hearing Sessionjof this meeting;'

I would ask at this time thetdall persons

addressing the panel come forward and;speak»cleériy

into thé‘michPhOne,bas the tfanscriptionist\is
depeudent on this ﬁeans of providinguan acCUreted'
record ofvchis meecing.”'w-’

We aré requesginé;that all pe:sous mekingd}
spatemehps’dufing‘ﬁhedbééﬁdpublic hééfiﬁé seééiéﬁhh
of the‘meetiugpdisclose Whefher'theyiha;egeﬁyf:ra

. MILLER REPoRTING cOMPANY, iNc
' 735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666
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flnancial‘intereSt in anyﬁmedical deVice‘company.
Before making your presentation~to the

panel,‘in addition to stating your name and

affiliation, please state the nature of your

financial interest, 1if any.

At this time, is there anyone wishing to

'addressnthe panel?‘

[No response.]

- DR. YASZEMSKl:'-Since there are:n0~other»v
requests~to address the‘panel and seeing no handsh.
to address the panelwdnfing this'open session, we
will now proceedito the‘open committee discussion.

We w111 now begln the dlscu881on of the

reclass1f1catlon petltlon for metal on- mental total

‘hlp arthroplasty deV1ces

We w1ll begln with the Petltloner s
presentatlon followed by the FDA presentatlon
This will be followed by two lead panel member
rev1ews. Next, we w1ll have a general panel
dlsoussion'about‘this’toplc;,followed by panel
disoussion aimed atranswerlng‘FDAVs Questions while'
g01ng through the reclaSS1flcatlon worksheet and
supplemental worksheet.T>We W1ll flnlSh by votlné
uoononfyfecomnendation.r"

I wonld‘like‘to remind ?uhllc;observers;at?‘

MILLER ‘REPORTING COMPANY Inc.
“ 735 8th Street, S.E.

Washington, D.C. 20003- 2802
(202) 546-6666
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this méeting that Whiiejﬁhié ﬁbftibnﬂof the”meeﬁing
is open to public ébservation, public attendees may
not,participate ekcépt at,thé specificyfequestiof
the panel.

The order will be first, the Petitioner
presentaﬁion by OSMA. | |

‘Mr. Tom Craig. Hi;kMr.‘Craig.

Pefitioner P:ésentation'

MR. CRAIG: Good mdrning. I am Tom Créig,
represeﬁtingthé'Orthopaedié SurgicalqManufécturers
Association. Our membefrcqmbénies areiall'hedicél
devicé companies and biologiéal dbmpanies.~

We-ére‘hére tdfpresent the
redlassifibation’petition»fbf métal—on-metél
Sémi—constrained:hip prostheSes;

OSMA iszén-ofganization that is made ﬁp of;

orchopedic device companies. '~ We réprESent all of

the major orthopedic device companies, many smaller |

OrthopediC'deviCe’cOmpanies; and ére intérestéd‘
primarily in standards‘developmeﬁt, labeling.
guideiines, céopefétién‘with health céré |
profeééioﬁals; b0£h domés£i£and‘internationa1 
regulatOry issﬁes, éhd.pétient‘eduéation;
,.v[S1iae;179 i
v‘Metal—éﬁ?metal'hib;prQStheseé p:edaﬁedfthe'
- MILLEﬁ RE?OﬁTiNG éOMéANY,;IN¢4
- 735 8th Street, S.E.

- Washington, D.C. 20003-2802
(202) 546-6666
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IMedical DevicekAmenéments %f'lé76,'and they Were‘

class1f1ed by FDA as Class IIT Pre-Amendment
Devices on September 4,’1987. Class ITI dev1ces
are notvsubject to premarket approval.

| FDAlallowed manufacturers to market
metal on- metal hlpS under the SOl(k) provisions of
the Act prov1ded they were able to determine to be
subStantially equivalent to the predlcateldeylce.
FDA required data £ Fom clinical:trial of‘the'device‘

or a similar device to’support'substantial‘

‘equivalence.

On April 19, 1994, FDA issued a memorandum

that scheduled" FDA to call for PMAs for
metal—on—metal hlps‘that same year. However, no.

action has been taken to this point by FDA.

OSMA formed seven oommittees tO'developh

reclass1f1catlon petltlons for dev1ces that were:

subject to call fOr-PMAs‘or PDPs; and thlS is the':
latest of those'types\of reclaSsiflcetion_bb
petitions. We-belieVe‘that suffiéient‘informstion
now exists to support the concluslon that'thefrisks
from metal‘on metal hlps erelno greater thanlthosenl
for metal- polyethylene hlp prostheses ,Thlsyﬁl
conclus1on is supported by reports in- the medloal
and»scientific_literature,uthe results of‘cllnlcsl

" MILLER REPORlING COMPANY, INc.ﬁlj;ﬁ‘°’

. 735 8th Street, S.E.

Washington, D.C. 20003- 2802
(202) 546-6665
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17

use of these cev1ces,‘the‘low fréquehcy of reported

adverse events; and the availability of recognized

standards for enSuring the use‘0f optimal implant

| materials.

OSMA believes that the information
contained within this reclassification petition
clearly shows that the risks imposed by these

deVices can be adequately controlled through FDA’ s

established authority over Class II dev1ces

[slide.]

These are the classifications as theyfere
written in,,and‘I want to make a point—{this;iS‘
basically what we are asking the reclassification
to be changed’to. ~If you look down inrthe lower
right handvcorner in the next to- last and last
lines,rwe haue added "with or Without bonebcement"
to the thermal component. The data.in this
petltion supports unsubmitted acetabular components
and cemented and cementless_thermel‘components{n

‘The sresenters today will be:Drt Thones‘
Schmalzried‘kAssoCiate Director,‘Joint‘Replécemént
Institute, Orthopaedic Hospital Los Angelesfp
Cslifornia; Drr Joshua‘JaCobs, Crown(Familyv

Professor of Qrthopaedic Surgery,fRush Medical

. MILLER REPORTING COMPANY, INC.:%
735 8th Street, S.E. S
Washington, D.C. 20003-2802 -
(202) 546-6666
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Associate PréfeSsof 6% & éﬁéﬁical Enéinééring,
Uni&ersity of Wateflco,’wétefloé; Onﬁario, Canada.

In addition»té‘the presengers I just
meﬁtioned, we have several other people here to
helptsuppdrt the petition” includihg Clihicians who
participéted in the two main qlinidal’studies;
’research engineefs,,biostatistiCians, and the
perSanel to help sﬁppofélthe studies Within the
company .. B

| Thank‘you.

Dr. Schﬁalzried?,

DR;VSCHMALZRiEﬁzu Good morning:‘

I am Tom Schmalzried,‘ffom the’J@int
Replacement Institute in'Los Angeles. I aﬁ an
ofthopedic surgeon. My research area of interest

is surgical and autopsy‘retriefal analysis to

identify mechanisms of failure of prosthetic

joihts.
[Slide.]

. I am going to provide an overview this

| morning of the unpublished'studies on

metal—oﬁ-metal beariﬁgs.'>Théfé'afe‘ﬁhree> “
unpubliéhedJStﬁdiéé'which W¢ihavévsimply naﬁed A; 
B,‘andlc;J'Studies A énd C‘aré‘UQS; in§éstigé£io£;lk
Device EXéﬁpfion stuaiéé appr§Vea undér;2lgé3ﬁiéé¥t;
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8i2. Studyfé is a'ﬁﬁibpéaﬁ §Eday donducted in
aCCOfdance withﬁﬁhe MedicalvDevice~Diréc;iVe
Essential Requifeménts,/aha there>was an open
céntrol in that study. Thé study duration ranged.
from'Deéember'of 1995>tb‘February of 2OOQ.

" The U.S. devices have subsequently been

cleared under 510 (k) approval'and‘CE—marked in

Europe.
| [Slide.]
Thisris the aéviCeu§onfigurétion for
Studies A and B; It’is a ﬁodularvtitanium
acetabular compbnénﬁ with a

cobalt—chrome;molybdenum bearing‘insert. Oon the

femoral side, both“cemented and cementless‘stems

were utilized‘with modﬁlar chait—chrbmium alloyb
femoral~heads:“  | |

[slide.l

Fér Study C;zﬁhésé are titaniuﬁfélloy“ 
plasma‘épraYed fembrél.compbnents ﬁith«ﬁodﬁlar‘
cobait—chromium héadé.an&.égain,‘a‘ﬁodularL
acetabular cbmponent'that h§s a titanium‘br'

titanium alloy substrate and a modular

cobalt-chromium acetabularbbearing insert.

[slide.] =

"For the contfol‘limb‘in Study A, the
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acetabular component 1s’aga1n ‘a modular de81gn with
a tltanlum or tltanlum alloy substrate and a
modular ultrafhigh molecular welght polyethylene
insert‘shown unassembled on the left, assembled on
the right.

,Metal poly cups in Study C, again, a
tltanlum or tltanlum alloy substrate, modular
insert, shown unassembled and assembled
| | StudieS'A and C were prospectiveuand
randomized with metalfon—polyethylene COntrols.- As;
previously‘mentioned;‘Study B, conducted in Europe,
was prospeCtive, nonrandomizedy openfended,
control. |

[Sllde ]

The assessment methods 1ncluded patlent
histories, a Harris hipievaluation pre-op, 6 weeks‘~
post‘operatlye except in Study C, S monthSJJand'
then annually thereafter; radlographlc aSSessments
at the same-tlme periods; ,Documentat;on waspmade“
of‘operative sltevandfsystemic COmplications;

| [slide.] |

- Radiographic review lncluded,those‘ofs

‘femoral and acetabular radiolucencies and

agsessment of cup migration.

[slide.]
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 This slide reviews the patient

demographics.:‘In total;_706 cases with

noninflammatory degenerative joint disease were
implanted.  There were no Statistically;significant
differences in the distribution of cases between

the limbs of the study with regard to gender or

etiology. .

[slide.]

The study data was pooled. In Study A at

24 months, there were 87 hips availablé; Study B,

43; and Study'C,‘Bly It is worth nothing that

there is a statistically significant lower mean age

in StudY_C thaﬁ froﬁ those A and B. It;is’worth
gqting that tha£ Wouid apply as well to thé ¢ont£ol
gfqup, sQ that>ih:Stﬁdy‘C, welare lboking at
Youﬁger;pétiehts;fqr métal—on-metal as well‘aé
ybungér patients for meﬁal—on—pdlyethyléne,lbutZa
diffefeﬁcefbetweéhvthe ﬁéaﬁ age ofuthe other‘two
sfudiesjf‘ |

© [slide.]

w’fLooking at>gendérfbias,vthere‘is_né
sﬁatistiéally éiénificantféifféreﬁce‘across the
studyAéréuﬁs‘qu:the‘inQéstigationél jersus 
chﬁrél‘;y ! J"

| tSlide:j £fv
'"- ”ffMiﬁLER REPoRTING‘COMPANi; INC.
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Withtregard'to'ciiﬁical outComes?‘this‘
sllde’shows the mean Harris hlp functlonvscore over
time. There is no dlfference elther statlstlcally
or practically betWeen the 1nvest1gatlonal or the
control group at any.of the'time points‘studied.

[slide.]

With regard to the paln component of the‘
Harris hlpbscore, ‘there was no. dlfference between
the‘investigationalvor the control groups at any
time point studied. |

 [slide.]

With reéard to the total HarrisVSCore,
obvious1y folioWing frohbthe functional‘and‘the
pain score, theretWas:nofdifference(in the’
investiéational.or the control groupslat anyrtime
point studied. | |

[slide.]

Wlth regard to the radlographlcv

observat;ons, ‘cup radlolucenc1es——1n Study A, 5.1

percent had an interfacefradiolucency'in,at'least

one zone‘of the‘inVestigational 1155 for the:e
controls, 6.3 percent had‘a radlolucency 1n at\
leastnone zone.j In Study B, ’11 1 percent had a, ”"
radlolucency in at least ‘one zone. | Because of an£~
open control, correspondlng data is not auarlablet"
MiLTER RﬁpaﬁfiNe cOMPANY ‘INcrwff e
©.. 735 8th Street, S.E. .o

Washington, D.C. 20003- 2802
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for the metal-on- poly &g group. In Study c,

lthere was a radlolucency in at least one zone in 22

percent of the 1nvestlgatlonal dev1ces and 8.8
percent of the ;etal on- polyethylene ‘ Poollng‘that
data, 12.6.percent of the components had a
radiolnCency ln atpleast one zone:of the
investigational devices compared to 7.3 percent in
the control‘llmbf‘vNo cup_had'a radioluCency”in alli
three zones.

[slide.]

With‘regard to the‘femoralzcomponents, in
Study A, no rediolucencies were oBServedvin’theoAP‘
.projection in theklnvestlgatlonal limb; 8!3 percentu
radlolucenc1es obsgserved on the AP.prOJectlon of theﬁ
thermal component in the controls.‘ For Study B,
8.6‘percent had a radiolucency, and-again,:because
of thekopen nature of the control, corresponding‘
data ievnot availeble for_the‘European etudy; vWith
eroup c, 11.1 percent‘of the femoral~components had
a radlolucency on the AP prOJectlon in the
investigational device, and 18.2 percent'on the
femoral side. | :

With regard to radlolucenc1es on’ the

remoral component in the lateral v1ew,-1n Study A

2;6 percent of theglnvestlgatlonal, 2.1 percent of
. .

MILLER REPORTING COMPANY, INC.-

735 -8th Street, S-.E.
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lthe control. Agait, thid 18 not available in

Europe. The lateral X—rays were not available for

either the‘inyestigational or the control. And in

Study C, 5.7 percent of the femoral components had

a‘radiolucency on the lateral viewvcompared to 3.2
percentfin the centrel group., Iuam sorryrif I
didn’t say that correctly—-5;7 for the
investigatlonal and 3.2 for the‘control}

In tetal, femoral radiolucencies‘on thevAP
view, 6.4vpercenthfor the investigatlonaland 12.3:
percent for;the contrOl; on the lateral vien,.4.1
percent fortheinvestigatienal and 2.5 percent for
the control.

Islidé ]

With regard to cup mlgratlen in the-
superior/lnferlor—plane,;1n Study A 23 components
had ev1dence of mlgratlon of less than 5
millimeters,‘and 16 had ev1dence of mlgratlon'ef
greaterlthan 5 mllllmeters in the 1nvestrgatlonal
In the metal on- polyethylene centrol 32vc0mponentsvy
had ev1dence of less than 5 mllllmeters'migrationp”
and 15 had ev1dence of greater than 5 mllllmeters

With regard to Study B, 22 components had

vless ‘than 5 mllllmeters and 4 greater than 5

mrlllmeters. Correspondlng data was not avallable"

MILLER REPORTING COMPANY, INC. “ '
735 8th Street, S.E. Lo =
Washington, D.C. 20003-2802
(202) 546-6666




ah

10

i1

12

13

14

15

16

17

18

19
20

21

22

23

24

25

25
for the ¢ontrols.‘

'.Ih'Study'C/ 361comp0nehts‘had less than 5

millimeters of migration, and none had more than 5

millimeters of‘migration.
With regard to the controls, 34 had less
than 5 millimeters of’migration,fand none had more.

'Pooling that data, where were 81

components that had less than 5 millimeters of

migration éhd 20\cohpbnents ﬁhat héd‘mbré‘thén 5 in~
the-inVestigational‘gfoﬁp; 66 had less than 5, and
15 had'more than Swmiliimetersvbf»migration in‘the
contréls;

With fegard to medial/lateral migration;
Study A,'29 had‘lésé than SVmilliméperé of
migration,kandllo had mofe.‘ Injtheiqoﬁtréls,k4d
had:S millimeters or less of~migrati§n, and<7ﬁhad
more. |

For Study B, ZO-Cbmponéhts had'less;tﬁan 5
millimeters'df migfatiéﬁ;iand é had‘morefiﬁ |
Correspondiﬁg data wéé‘not aVailabie'én thé
controls. | S
L Eor’Study‘C; 36 5;5Llesé ﬁhan 5?€{“
millimeters of”migfétioh]nbhé ha§'ﬁof;fthan é”’

millimetersiofumigration;.ber the

metaleonfpolYethylene;cbhtfols,'34‘hadﬁ1éss»thanu5,,

. MILLER REPORTING COMPANY, INC. - i .
735 Bth Street, S.E.. - el Gy
Washington, D.C. 20003-2802" -,
' {202) 546-6666 A
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millimeters‘migratidh, and honé‘had méré. ﬁ
| inltdtal, 85fcomponenté had less than 5
milliméters of‘migration;‘16>had more. For the
céntrols, 74 had S»ﬁillimétérs of ﬁigration/vand 7
had moré;

[slide.]

This slide details fheicomplicatibﬁs. 
Basically, there'Were few‘complicationsvacross both 
groups’thét'numbéred in the onesies,’twosiés,Jwiﬁh
the éxception of the geﬁeric categbry of

musculoskeletal, where there were 15 in each group,

'and this ranges anywhere from baCk'painktd'neck

pain té muscle twitchingyand cramping.

Serious complicatidns such a§ pu1mdﬁary.
embolism'were‘lbw in bothkcases, aﬁd n§~
statisﬁically‘significanﬁ diffefences; 

[Slide.]

There‘W§re in£raopérative COmpliéatidné,
répOrted; Difficdlt femoréi inSértiOn-wa$ 5
identified in,one inVeStigatibnal cgééfbndne wés,
identifiedrin the meta1;onfpolyethyléﬂéicdﬁtrgis; 

intrabperatiVe dgglbcatioh wagiidenﬁifie& r

in three metal-on-metal cases and none of the-

’metalFonfpolyethylehe‘éases.ﬁ

A femoral perforation--the femoral stem =

MILLER REPORTING: COMPANY, INC.

. 7.=.735 8th Street, S.E. '

''Washington, D.C. 20003-2802
(202) 546-6666
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going through the‘feﬁur;~occurred in three of £he
metal—on;metal Caseé and‘in none of the
metél-On—polyethylenéucases. Aﬁd a fracture of'the

trochanter occurred in one mefal—bn—metal casé but
none of the metal—on-pqlYethylenévcases.

[Slide.]

Postoperative Complicatibns at the‘local
site are,détailéd on this slide. There were two
céses of deep infection in the metal—on—metalj-none
in the métaleon~pOlYéthylené.i one of those cases
was saivaged, oﬁe of them was revised.

Disldcation/sﬁbluxation, gix cases in the
metal;oﬁ—metal, i.5 percent;‘three Caseé in the
me£a1—0n4prYethylene, i.O percent.

| We cango'down”the~list47fractureofthé

femur, hematoma, heterotopic ossification, nerve

palsy, pain——six‘casés«reported pain at the

operative éite in metal—on—meta1; and oﬁly éne’case
in the metélfon—polyethylene. There wére no .
statiéticaliy significanﬁ differendeé-bétween‘the
th groups. | |

[Slide.] ‘

Thé‘nexﬁ slides Aeﬁéii a-SumMafy 6f f~
first;geﬁération'ﬁetal¥on;metal dééigns,3 The 
sélected éﬁudies é£e‘ﬁreéeﬂtédbécause thé?‘

d»MILLERYREﬁbRTiNG COMPANY;kINC."
735 8th Street, S.E.

Washington, D.C. 20003-2802
{(202) ' 546-6666
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represent an average foildﬁ~upfof less than 5

years. So we are trying to get some

appleS—to—applesvcompariSOn with relatiVely'
short-term follow-up comparing-the unbublished data
thaﬁ‘was just presentéd to previous published data
oﬁ first—generation designs.

There are fairly good numbers here. ‘You

are looking at a total of 1,624 devices in which

there were 37 dislocations, giving a dislocation
,rafe of 2;28 percént.'v |

Loosening in the short term, 147 caées
presenﬁed for a loosening rate of 9.05 pércent.

Although not specifically‘Statedvin the‘previous

‘data, there were no aseptic loosenings in either

the metal-on-metal or metal-on—polyethylene cases

from the unpublished dataset.
[Slide.]
This slide looks at comparisonSth“ 

second-generation designs. These are basically

;metal—oanetal»deviCeS‘introduced subsequent to

1985, initially in Europe~and(subsequéﬁfly“iﬁ‘the
United Stétési Thé numbé£é of1éase$ arei %v
comparatively sﬁéll when wé'1obkat this*élide
compared'tékthe:fi?stQQenerAtion designs, §ﬁﬁ if~w§;
look achss dislocatidn}rate;aih Stﬁay 15; §4 '

MILLER REPORTING CQMPANY; me.

: 735 8th Street, S.E.

Washington, D.C. 20003-2802
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devices, 2 dislocaﬁiéﬂé;‘%gf a 3;7’§ercent:réﬁe‘of
disldcatidn, ndne looSe.v‘If we look_at study 23,
74 devices, 3 disiocétidns, a dislocation rate of 5
percéntJ none looses. Stﬁdy 75 reports 100
devices,’buﬁ‘neither the disiocation nor the
loosenihg rate were actually reported in that
publication.

‘Below‘is the‘comparisén éf thé unpublished'
studies. Stuay A, bne aiélbcation, er 0.45
percent; Study B?‘B dislocations, at‘3.45‘perceht;
and Study C, 2 dislocatiéns, at 3;17 percent;'for‘
an overall dislodation rate Qf l.49 percent.

i standycorrecﬁed—-adtually,thatiié not
correct. The léoséning shown here was septic
loosening, one of the_inféCted cases, that was
revised,:so‘the 1ooéehing is a septic loosening, g

and there were no aseptic loosenings in the pooled

dataset.

ISlide.i

In‘conclﬁsion; total hip fepiécement;isfé '
teéhnically'demanding procedu;é;‘ In the

unpublishéd studies,-there was‘ﬁofdesign—felétgdj ‘
device removal. Thé‘sole dévicevthat was takéﬁ%éuf'
was'fof séptié‘looseﬂing. There was a
signifidanﬁly lower 1é§ééning rate cdméérEd-fd;3 '
"MILLER>RﬁPORTINGWCOMPANY, INe.
: 735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666
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first-generation metai—chKé%al‘deVices,'and I want

tc nsesthatrterm generically, because we are
1coking at.morethan jnst the cup or the
artiCulation;'We“are looking.at thedentire
reconstruction, which includes’the prosthetic
components as”weil as the surgical component.

‘bThe nnnublished'studies are at least
equivaient to tne second-generation reports in the
literature to date;

[Slide.]
A'reviewvof the-pnbliShed literature has

been conducted from 1966 to 1998 Articles were -

written 1n Englrsh only and searched from Medllne,

Embase, and Biosis databases; Key words'and key
pnrases‘includedﬂ"metachn—metal‘hlps" "hlp
prostheses", ﬁacetabular", "McKee—Farrarﬁ,;"Rlng"
"Sivash" and‘ﬁMetaSul"——the iast terﬁsibéing the_
trade names cf nrev1ous’generatlon or even
cnrrent—generat;ont metal on- metal dev1ces

“Tabulations‘of the cllnlcal‘reSUlts and'i
compllatlons from 47 artlcles were presented asxd
dlsplay tables in'the reciasSlflcatlonkbetltlon.t
Most of the art‘cles summarlzed were reportlng on
first—generation»metal;on—metal hlpsfrﬂ

S [‘Srli‘d‘e:.']l |
TfaQILLEﬁjéEPORTING’COMPANY INé; i
735 8th Street, S.E. - -

" Washington, D.C. 20003-2802 "
(202) 546-6666




=ah

10
11
12 .

13

14

" 15

16

17

18
"19

20

o3
~There ié é 1ot ¢f,ﬁetérogeneity in that
data.b Patients‘werevtreatéd for a Qariety of
indications.and in varying:proportiohs, all of
which were standard indications for total hip
replacement. ‘Metal—on—métal prbsthesiévdesigns
include the Ring, McKee—Farrar, Urist, Metasui,
Howse, MCMinn; Postel, LoW—Eriction Béhd, McBride,
Sivash, Gaenslin, and'Stanmore. |
Follow-up ranged'from 6_months to 24F1/2
years, with the majority reporting betweeﬁ one and
5 years of follow-up.
The héan patieﬁt ageévranged.from 36 to 72
years, but the mean ages in mbét fell betWeén 60
and 69 yeérs. |
_A'numbef'of blinical outdome measures were
utiliéed includingkcharnléy scoré,‘Harris,:
d’Aubigﬁe,:Ibw;, Mayo,iénd UCLA;.
| The‘majority of articles reported on a
large patienﬁ'éeries‘qf>aﬁ ieaSt iOO caSeS; ranging
from 6 to 1,808 cases, “
| fSlide.i
."Cliﬁical'resuits ére”éummarized"andb
preéeﬁtéd inDiéplay'Tabie 8) péges 49‘t6‘53 of’the
reclassificatioﬁ peﬁiﬁion}  Overall Cliniéé;
ratings reporfed 21‘arti¢leé and,,notrsﬁrpfiSingiy;‘
e REPbRTING'CoMPANY, INC.
‘ 735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666
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fwere highlyvvariable.

Good to EXcellent ratings ranged between
38 percent and 99 percent of the cases. Fourteen
of the 21 articles rated 80 percent or more of the

cases as Good to Excellent, and 7 of 21 had less

than 80 percent rated as Good to Excellent.

[slide.]

This is an oVerView of the published
articles. vYou can see tremendous variable in the
number of devices, the percent Good to Excellent
the percent Fair to Poorf

| [Sslide. ]

It ‘may be ‘worth notlng that perhaps the
biggest problem in looking at h;storlcal dataels
that:there has been a treﬁendous_evolution in the -

manner in which clinical evaluations and

radiographic evaluations are conducted. So we have

to'resort to some relatinely grossioverview
statistics because'the_details of the studies are
sufflciently'different."

Complications‘and‘adverseleventsifrom the.
publlshed studles were codplled rtdbulated‘“snd
presented in Dlsplay Table 9 pages 64 to 77 ofvthe
reclass1f1catlon petltlon “The compllcatlons”
reported Were-generally thevsame‘types aSethosejl

MILLER REPORTING cOMPANY,TINc.
735 8th Street, S.E. -

washlngton, D.C. 20003-2802
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réporﬁed in thé‘unpﬁﬁiiéﬁéa'SEﬁdieé aé well as
those knoWﬁ tévoccur'with m¢tal—dn—polYethylene
hips. Evidence of radiographic loosening in device

removals occurred with greater frequencies for

|

‘metal-onfpolyethylene hip prostheses.

Rédiographic’looseﬁing»ranged from 8 to
82.5>percent, with the majority of articles
feporting loosening rates between>1 andflO'percenp,
tﬁaﬁbeiﬁg 11 of the included articles.

Higher frequeﬁdies of metaléon—metél cups
were reported as haying évidence of radipgraphic
looséning than the femoral prostheses.

[Slide.]

Device;removal ranged from 1.3 to 10d
percent, with the.majority ofrarticles’féporting‘
removal rates beﬁweenikahd 10 percéntf—that\would,
bé~16‘articlés; andill and 20 peréent, or 14‘"
articles; | e |

The reasons cited for device removal are

not unique to metal-on-metal devices‘and~occur with

metai-on—plasticvdevibes and.inc1udé acetabﬁlérT
migration} étiffness)"aééétic‘iodséning;niéose
sérews, compdneﬁt disldéatioh, femorél fré§ture,
femoralvnecrosis;'fractu£é of'the‘prOStheéis;b,
infection;Liqfiammatorylloosening,‘1imitedtV'
‘MiLLER'REéORTING COMPANY,.INé;f-:
735. 8th Street, S.E.

. Washington, D.C. 20003-2802" . .
(202) 546-6666
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ossifiéationror’hetéfotoﬁié Sséifiéaﬁioh; baiﬁ)‘
patient trauma,:femoral perforation, rheumatoid -
arthritié)‘Sebtic looséning,‘téchnical erfor——but

note that within this, there are no reasons‘for‘

removal listed that are specifically related to the

bearing surfaces themselves or excessive wear.

[slide.]

The reports from the published clinical

studies on the metal-on—metal hip prostheses have

identified the risks to patientsiwith these
devices. The risk can be minimized thrdugh the use
bf recognized Standards,‘special controls; and
device labeling. | | |

Mahdatory ménufacturing and‘design cbntrol‘
requirements; guidance documénts,’aﬁdv;estihg of
métal—onrmetal hip‘ﬁrosthesis desigﬂs'will'furthér 
ensﬁfé the manufacturé'éha Safé dsé of tﬁeée
devices.

Risks have beénléategorized‘invthe
réclaésification petition’and thevmeéﬁé fb?éoﬁtrbi
or minimize thém is speéifiéd}

Thank yoq‘vgfy muéh.~ I_méantf£o do_this.f
atlthe beginning;flneedto‘makeaiéisglbéﬂfél?if'
have been a paid coﬁsultant to DePﬁy féf aboﬁt £hé}
pat 5 years_éﬁd haVe‘beeh working #;th(them-iﬂ:fﬁev
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devélopment'of thei? # iﬁﬁﬁéﬁefal béafing-sYétem.
| Thank you.'
DR. YASZEMSKI: Thanks, Dr. Schmalzried.
MR. CRAIG:k Thank you. .
“Next will'be Dr.,Jacobsf
DR. JACOBS;':Goqd morning, and’thank you.‘
jMy‘name;is Josh Jacoﬁs.‘ I am curréntly a
professor ofv0rth0pedicvSurgery at‘Rusthedical.
Cdllege. My clinical practiée congists of adult

recbnstrﬂctive surgery, and my research interests

lare in‘biomaterials and biocompatibility.

I receive research fuhding support from
Wr¥ght Médical, erm Merck, and from Zimmerf I‘am‘
aiso a paid consuitaht from Zimmer.
[Slide.]
 My‘chargelhere'is to‘summarize‘SCme thrée
decédés of inVestigaﬁion‘ﬁhat have looked‘at'
various aspects of the biocohpétibility‘off
metalfon—metal bearingé._
| Specifidaily, I am'goingﬁtb diséués‘whaﬁ
has been reported oﬁ theitissue respohses as;wei;
as any potential bidlégidgi:effects‘ﬁhat havéﬁbeén.y
associated with thesé beérin955

There has dctually been considerable Q-ﬁ

literature on this issue since we have had, as I
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mentioned4~o§ef th%é% ééééé%é of ékperienée with
metél—énrmetal béérings, and I draw your agtenﬁion
to one publicatioh in particular, and'this is a
supplementvto Clinical Orthopaediés that was
actually a symposiﬁm thatfwas’présented in 1994 and
1995 in Santa Monica that was réally a prelude to
thevnew era of metal-on-metal bearings and really
sumharized’the extant literaturé'at“that time.

Many of,the Studies‘thatVWé have discussed aiready
and will continue to discuss today are published iﬁ’
this-volume.

Partiéles and iﬁflammat@ryv
respohse——studies have shgwn-that both pOIYethylené
and metai weér‘parﬁiclés‘can generate-a cellular
résponse. tholekpolyethylene elicits‘predomiﬁantly‘
mohonuélear histiécytes, and forvlafger partiéleé,v
multinuclééte foreigﬁ body‘giénﬁ cells, metal
partiéles tend to eliéiﬁ predominantly a:5
ménonuclear‘histiocyté with»very-rarevgiént'celiérff
and when'theyhoccur, théy‘tend to be assdciétéd
withmethaColatévvoidéand‘bafiumwsulfate
pérticles; E
[Slide.]

Thefenﬁéye‘beeﬁ"fetriéval anélysesfon‘
patientslwiﬁﬁlfailéd‘métai-éh—ﬁétal‘aeviées-—ahd T
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|l remind you that thesé are failed devices retrieved

for cause. There is‘not;a large‘series availeble in
ﬁhe literature that have looked at successfully
performing devieesi'thet is, at autopsy. In a
retrieval analysis performed on 9 such implants,‘it.
was fQund'that metal wear debrig did net evoke
multinucleate giant eeils as mentioned. In

genefal, there was a lower amount of histiocytic
reaction as compared to nolyethylene wear debris,
and there was evidence.ef transport of metal debris
to‘lymph and/or dee?er soft tissues.

The Volume of debris generated was
generallyylow; wiﬁh some authore suggeStingvthat
there 1is probebly anveQuilibrium that is maintained
between the generatedIWear debris and‘histiocytie'
activity and then ciearance mechanisms tha#vtendto 
clear the particles‘threugh iYmnhatic er vaécular
Channels. | |

Fewer genéreted netel particles and
macfophages wefe noted'in the metal—enaﬁetai
retrievels;compared to_comgereble nolyethylene
retrievals. o ”

Hans Willert;twho has a great deal of 

‘experience with thiS—ehe’ieea European‘erthopedic.

surgeon who works in Germany--looked at 19 -
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retrieved metal-on-metal devices. He analyzed them

for the presence of metal 1ons using atomic

absorption spectrophotometry and- coupled plasma

mass spectrometry. He found that the chromium

levelsvwere highest, followed by cobalt, nickel,
and molybdenum inbthe‘tissues.

Veryrlittle particulate‘wear was found in
all‘tissues analyzed, and the particles that were
examined ranged from u.S.to 5.0 micronsr But there
is one caveatlhere in that thisianalysis was
restricted tc light microscopy, and‘in factf some
of the newer literature would suggest that if you‘
loock at electron microscopy, some of the particles,
and perhaps the majority of the particles, may
actually be in the tens of‘nanometerms1ze»range;v

Again, these authors have confirmed
previous reports‘of‘wear particles areftransported
systemically via perivascular lymphatics, and,in;
fact,“Willert was the'first‘to”propOSeythis withl
regard.to,metal—on;polyethylene debris'baCkgin the
1970s. | | | |

3System1c debrls has also been documented

A published report that has been presented in the
,petition 1nc udes one from Langkamer from the UK.,

He" looked .at systemic wear debrls 1n two total hlp
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cases--these were not patients‘With‘metal—On—metal

bearings, but patients with_other»implants,‘

metal—on—polyethylene, and I think in one case,

internal fixation devices. They found that

chromium ion levels were elevated in the synovium,

in the bursa and lymph notes, and they could be up

to 10 times normal. There is widespread particle

dissemination in the Spleen, liver and 1ymph nodes,

and confirmation was made that the particles. movedv

viavlymphatic system. Whereas they have identified

primarily metal particles because of their ease of

identification, polyethylene pafticles can also be

identifiéd,‘as other aufhéré’haVe,‘using more
exactingvtechniques.

[slide.]

In<terms of toxicity, the hexavalent form‘
of chromium is knbwn to be quiﬁe toxic, andvbecaﬁse
if ié able:to chsS the cé1l-membraﬁe, can be‘
associated With the cgll‘éhd exert intracellulaf
toXicities;
| Fprtﬁnately;‘studiés ha&e shown that with
regard to so1idvmetal impigﬁts;‘the form>tha£~is
generéllyfperucéd is fhé*tfivaleﬁt form, which
tendé td have leésvtpxicity.‘ So there hés‘bé¢h n§'
ddéumentation thét sqiidzmgtal implaﬁts can reieasg
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the toxic hexavalent formwéf ékrémium.

In terms of dobait ions, Kathy Merritt and 
others have reported that‘in certain animal models,
although they cah belinitially toxic to cells,
cobalt idhs in genéral can be rapidly-cleared by
the drganiém, and the to#icity tends to‘diminish
with time. |

[slide.]

Another issué‘that emérged back in the'
McKéefFarrar era and ié(currently‘of'éoncern is the
issue of metal hypersensitivity. Evans really
bfbught this issue to the fore in a publicatian
back in the‘mid;seVenties when he was looking'at

patients with failed metal-on-metal devices; and he

suggested a causal relationship‘between ldosening

and sensitivity in 39 cases that he examined. Nine
of the 14 cases with 1oo$e components ﬁested
pdsitivé fqr‘metalvsensitivity( and no case’ﬁaving ‘
well—fixéd components exhibitédksensitivity;
Ndw,ﬁhere are a few éavéats that_heed:fo‘
be issued With regard fo this study; Sehéitiviﬁy‘
was determined in this stﬁdy by‘cutaneou§ §atch |
testing, and‘there is a,qﬁéétioﬁ aboUt.wﬁ;#hérf‘
cutaneousbpatch‘testing iS‘felevanttO'theih:;;
ﬁypefsénsitivity'phenoménén that méy ocbﬁrfiﬂ;the
" MILLER REPORTING COMPANY, INC;
735 8th Street, S.E.
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deep tiSsues.

| For example; thé'antigen—preséﬁting cells
id thé'derﬁis; the’Langefhaﬁé cells in the dermis,
are uﬁique to that location and may elicit unigue
reactions that aré not neCessariiy seen in deep
tissués. So-the.correlation betweeh cutaheous
hyperéensitivity and deep hypersensitiVity has
really not been well-established.

Another caveat. is that other studies that

have looked at«this issue have not estabiished a

relationship between‘metal sensitivity and implant

loosening.

"Also, there is an issue of a
chicken—or-egg argument here, and that is is‘the
metal sensitiviﬁy.a cause for 1oosehing;for‘is it
simply an épi—pheﬁomenonthat reflecﬁs the fact

that when an implant becomes loose, it generates

 mQre debris, and thus there is more likely to be a

hypersensitivity response which in fact didynat;
mediate the initial loosening process.

‘So it is a Qéry complicated issue andbvefy
difficult to estabiiéh ca&sélity.g

"[Slide.]  | | o

The‘finél‘issue tha£-needé‘to be‘dié¢ﬁssed‘
is the iésué'of carbinbgénicity;  The‘feasdn this.
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lhas emerged and has been a topic of discussion

concerning metal-on-metal bearings is that it is

knoWn.that certain metals in certain chemical forms
can be'carcinogenic. For‘example,‘in metal
refining induseries where workers may deal with
metal vaporSIOr'ores,'there have been reports ef
increased cancef‘incidence. ~So the guestion has‘
always been.befofe us as to-whether implanted
metallic‘devices cen cause either,local or remete~
carcinogenesis.

| Visuri from Helsinki, Finlend had a iarge
series of:433 patiente with MeKee-Farrar
metal-on-metal impiants‘whom he had elinicel deta'
on andkwhom‘heeceﬁld.then eross—reference witﬂ‘e
cancer registry invFinland to determine relaﬁive
risk of caneer., In thie‘study[ he shpwed‘that
while there'was no increase in o&eralliincideneewef
cancer; the incidence ofleertaiﬁ site—specific‘
cancers did Vary; (ih‘particular;‘fhefe wae iewer
incidence of bfeese cencerkaﬁd‘higher incidenee of 
leukemia,énd!iYmphoma. HeJeonciudedVin>hiS'ihitial
report in”1991‘that loﬁgefetermIStudies were:ﬁeeded‘n
with longer foilow—upfe |

;[Slide{]
Invhis lelow—up_feport,>wﬂieh ie ’
. MILLER REPORTING COMPANY, INC.
735 Bth Street, S.E. :

‘Washington, D.C. 20003-2802
(202) 546-6666




“-ah

10

11

12
13
14
‘15
" 16k
17

18

19

20

21

22

23
24 | Registry. Now, it isfnot,precisely’known how many'

25

a3
published in‘the‘vBiﬁﬁ% that I mentionéd;iClinical
Orthopaedic,Supplement,.he again compared éancer
rates in patients witn‘metal—on-metal and
metal—on—polyethylene.iﬁplants to the general
pbpulation‘in Finland,‘and‘again he had access to
the Finnish Cancer Registry. In these cohorts,
theré-were loWer rates for lung cancer, and there

was no variation in other cancers for the pooled

‘metaléonémetél and metalhdn—polYethylene hip

implant patientﬂgroups. No‘localﬁsarcbmas were
noted in either‘tota1 hip patient group, and while
there were slightly higher incidences for lymphnna"
and leukemia fbf thé‘metal—on—metal hip:patients,

this observation was not statistically significant.

Furthermore, he nas commentéd that the'higher

incidences of lymphoma and leukemia did not "appear
when reexaminéd in é later’reportvwith longer |
follow-up. | |
[slide.] =
Bill Gilleséierét al. have also studied
thist‘ In avstudy Similar to:the deSign‘ofv
Visnrifs, he léotéd'atf?ngtotal hiptnétiénts[ and‘

he compared this to the New Zealand Cancef{

of these patients had metal-on-metal bearings, but '
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| 1 |1 have heard Dr. Giile&pié state that he felt that
v(i\ 2 llmaybe as many as"half_of these pafients,may~have

| 3 Jhad metal—oh—metal bearings.

4 : | Overall, the total hi patients had a

L i 5 Significantly lower overall incidencé of cancer, up
6 |[to 10 years, and had a significantly higher

7 incidence affer lb yeéré‘followin§ hip‘replaceﬁent.
8 éreast, éolon, and redtal'éanéersoccurredless

9 frequently\up to 10 Years, whéfeas lymphaticrand

16 hemopoietic canbers Weré éignificahtly highér for

11 |patients with total hip replacements.

12 | ' He acknowledged the fact that other
. <m\ ' 13 underlYing factors'and/or mathematical probability
14 ‘may have brought about these results.  The way he

15 descfibed or tried to briﬁgvtogethér ﬁhese two
16 obéérVations was‘that he supposed‘that theféyWas‘
 17 overall a chronicfimm@nestimulation bfgﬁhe |
- 18 |organism thét resulted in‘increased immune‘

19 |surveillance for certain malignancies but over time

20 [lcould actually Cause‘malignancies invthekéells

21 [ involved in the immUnologiéal blockade.

22 , [8lide.]
23 There have been other, larger sthdies]that‘
24 | have been conducted. ‘For\example,;Mathiesen,lookéd
RN ’ ST ‘ ST R o S -
‘»R : - 25 Jat a much higher number of patients; he looked -
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10,785 total hip paﬁienféléﬁd éompered this‘to~the
SWedisthaﬁcer Regietry. The incidence of tumors
was‘lower than‘expected,‘as'had'been shown by the
previousvstudies. The overall cancer incidence was
sllghtlyfhigher for patients with‘lO\or more  years
of follow—up; and the risk of leukemia and lymphoma'
was.lower for total hip_patients after 10 years.

So these findings would appear to be
exactly opposite to‘thoee reported by‘Gillespie.
But lt should be pointed out thet metal-on-metal
bearinge were not particularly common in Sweden,
and it is unlikely that there is a high proportion
of these 10;000 patieﬁts wholhad'metal—on—metal
bearings. |

[slide.]

A recent reviewlhas been published in
Journal of Bone and Joint Surgery, lookiﬁg at six
of the best pﬁbliShed'studiee‘which have examined
the relative riske of cancer following
metal on- metal and metal-on- polyethylene total hip
replacement. SlX studles that have been publlshed
were pooled fo calculate pelatlve‘rlsks, and the,
relative rlsk‘fatlo was calcoleﬁed by diViding the‘
total‘nuﬁoerpof obserVedwoancer‘casesifollowiﬁg’
total hipﬁreplaceoenfs by the number of expectea
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cancer cases within tH& gérnéral population.
lrelative risk ratios were calculated for all types

of cancers in general and for hematopoietic cancers

and sarcoma.

[Slide?]

If we ldok,at the combinea relative risk
for all»thése étudies, we'can‘sée‘thét the chbined‘.
relative risk is 0.97 with confidenqe intervals
that afe actﬁally lesé than ﬁnity, indiéating that
that is a statisticaily significant finding.

Doés this suggest that we should be
putting in joint replacemenﬁs tb protect our
patients ffoﬁ cancer? No,‘I‘do,ndt think that is
what ﬁhis is saying. But it does suggest that“
thete ma§'be‘spme‘population effects that‘are; 
dictating theSe'fesults éther than the presence-Of
the total hip replaéement pétients. For‘exahplé, 
patients who reéeive‘total hips may'in general>coﬁe
from a healthier patient population}

So this’combinéd incidence certainlyvdoeé
not indicate anybcausal rélationship bétWeenn
mélignancy and hip replacgﬁent,’and it also shqws
the broad widths ofbthé'confidence interVals;6f'£he,
préviods»stﬁdieé;‘

'[Slide}i
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If we look spdéifically at hematopoietic

malignancies, the combined relative risk is near

funity, so there is no statistically significant

increase in the risks of these hematopoietic

malignancies, and there is no causal association.

The studies that have suggested this-
association, Gillespie’s and Visuri’s, have very

wide confidence intervals, and this is largely

because of their small patient samples. But again,

| these studies do have a higher proportion of

patients who have metal-on-metal bearings.

[Slide.]

In terms of‘sarcoma, the ¢combined relative

risk is 1.0. There are broad cenfidence intervals.

in the studies,'and;they‘do not support a causal
relationship,‘and in fact, in a study by Visuri,
there were no sarcomas‘reportea, which is whyVehe
cenfiaence intervals~afe'so broad.
[Slide.] |

"Now, if we  look aﬁ metal—oﬁ—metal Versns
metél—oh—polyéth?lene,ifor all cancers, after
metaieon—metal »OAQS; metal -Oon - polyethylene,;O.Qé.

Hematop01et1c mallgnan01es after metal on metal

1.59; metal-on- polyethylene, 0. 93-—but because of

lthe large confldence 1ntervals,'th1s is not
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statistically sighnifiéafit. 1In terms of sarcoma

lafter metal-on-metal, 0.00; after

metal-on-polyethylene, 0.76--but again because of
the large confidence bands; there are no
statistically significant‘differences;

[Siide.]

Where does this‘leave‘us? It leaves us
with the knowledge that thevavailable‘data do not
support a causal link‘between total hip
replacementsbend the development‘of cancer.

‘While there is an apparent increased risk
of oanoer after metal—on-metal'total‘hip, and while
this was not seen, the numbers of>metal—on—metal
THR patients used for.conparison were_tOO-small‘for
reliable assessment to be made. So to really
resolve this issue, it ie generally recognized that
future studies must‘include larger, more‘diversef
patient populations with longer follow—np.

| [Slide.] | |

In a consensus statement that was produced‘

during the meeting'in'Santa Monica,‘a'number of

leadlng 1nvest1gators in the field came up with"

'thls consensus statement with regard to the issue

of carcinogenicity,fandhthat is specifiCallyL»that

nCcurrent studies of carcinogenicity rates in total

~MILLER REPORTING COMPANY, INC.

735 . 8th Street, S.E. :

" Washington, D.C. 20003-2802"
{202) 546-6666




ah

10

11
12

13

14

15

16

17

18

19

20

21

22

23
24

25

49
hip patients are iné&equate.‘ More‘studies‘with" |
longer follow—up are needed. A Zo—year latency
periocd for tuﬁor induction may be a concern for
younger and total hip patients. Current‘evideﬁce‘
is compatible with‘a Small‘increase in risk for
cancer. However, the potential benefitsbof
improved wear properties, less pefiprosthetic bene‘

resorption, and lower revision rates must be

weighed against a slight increase in'thevrisk for

cancer."
That is an important point that I want to
leave you with, that although slight risk may

exist, it has to be balanced against the other

risks and the benefits that we may see with lower

revision ratee from the use of thié technoiegy.

[Slide.]

So in summary of seme‘of the biolegical
issﬁes,‘both metellie aﬁd polyethylene wear't“
particles elicit inflahmatorytresponses,;but differ
with respect to the degree‘and,type‘of‘cellular
response. \ | | |

Cobalt ions are ipitietly tOXiC tO'Ce1lS‘
but may‘hormalize after‘eleeraneef whichpean~eCCur
rapidly'for-eobalt;

| .Chromium‘iens,_Whichiare‘toxic iﬁwtyé[."
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hexavalent State, hivé not Been documented to have .

been released by solid metal implants.

Wéar.particles from metal-on-metal"
implants are typically.extrémely‘Small and may
extend in the tens of nanometer range.

Metallic wear particlés are usually
highest in‘ﬁhé immediaﬁersurrounding tissueé and.
taper off at more distant organs supplied by the
lymphatic and biobd systems.

| Cancer studieS~show,no“or very slight
correlation with the preéence of cobalt%chrome wear
particles.

Current studies to assess the risk for
cancer associated‘with‘total hip replacement afe
iﬁadequate. | |

" The 20—yearvlat¢hcy period for tumor
generation may’be a ¢oﬁcern‘for‘the‘yoﬁngér hié'
repiacementpatient;‘hoWeQer, any‘slight incr§ése;

in the risk for cancer‘with'metaljon—metal»hip'

prostheses must be assessed against the probablév

benefits associatea'with,these,devices.
Thank ybu very muéh fqrvyour‘attention." 
MR . CRAIG:' Dr.7Mea1éy? ‘

"DR. MEDLEY:';My‘ﬁame‘ié JohnkMedley: bigaﬁ
associateiproféséér of mechanical eﬁgineéring;‘aﬁd
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my research intere§E§ aré;iﬁ éiﬁﬂiéﬁor~testiﬁg,
orthépedicvtribology, large thrustvbéarings——but
that is not’rélevant here. |

I havevno financial disélosures‘to
make--at least, I don’t think I do.

[Slide.] |

In the.éariy 1960s, metal-on-metal was
compétitivé withvﬁetal—on-polyethyiene implants,
but éome ofkthe'McKeQQFarrar‘implants\had early
féilures, manykfof rééSons unrelated.to the bearing
gsurfaces. |

The cause of the ones that were related to
the>bearing'sﬁrfaces éppeared'to be high»friction
and‘weafiassgciated With equatofiél contact--in
éther‘WQrds, théy had'iowér.negative cléaraﬁces.‘

Theré Qas stfong‘Support for this from the
claésié[stuay.§f Wélker and Gold in‘i97l'aﬁd_a more
recéht‘study byﬂMcKellop. The éarly failures with
thié ied to a'decline-in thefuse ofbﬁetal-on¥ﬁe£al
implants. | |

 HoweVer;fas most of you already know, the

'osteolySis’aséoCiated with polyethylene wear

particles led to a revival of interest in
metal-on-metal implants because they can have very
low volumetric wear.
" 'MILLER REPORTING COMPANY, INC.
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[slide.]

This is a McKee-Farrar implant after being

in the patient for 25 years, and it almost looks

like it has come out of the package.

[Slide.]

It was also,found‘very early on that high
clearance and‘low clearanée can cause increased
wear. Semlitééhvet al. were the ones who looked at
that.

The ideaithen, with the modern
metal-On—metal implants, was to have an optimal
clearance, low‘wear;‘reduced osteolysis, and
improved clinical.perfbrmance.

[Slide{]

The fact that higher clearance correlates
with’higher clihical wear cén‘bé shown in a
retrieval study, again by McKellop. And if you
plot it on the graph you can see 1t falrly

clearly, that the hlgh clearance end tended to have

higher wear--this was measured from retrlevals——and

the low-clearance had lower wear.
There is . one..value that I did not include.

The atypical value for some reason was Very low

| wear with this‘pérhaps‘not Very active patient.

" The "R“ on;the.bottqmiis whét I call

- MILLER REPORTING COMPANY INC. -
©.© - 735 8th Street, S.E.
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“effeétive,radiué.ﬁ fﬁlig a wéy in which you can
compare a number of different implants with

‘differeﬁt head sizes and cleafanées. So itvis not

just clearance that is the only-issué here.

- If you put one more data point'on that had
a very highvclearanCe, YOu can get a more dramatic
curve ﬁhat kind.of hides some of the details, but
it does show very cleér that as the clearances
increase, you do get increased wear.

[Slide.]

This brings us to the end of the
introduction. This is what we knew by the
mid-1990s,. and the question that I am addressing
now is simulator testing’and poésible:regulatory
controiFWith it.

'Why do you do simulator testing?- Ih
tribological abplibatioﬂs, often of much‘léss
Complexity than the hip'implants, simulatiqn'
provideé‘the only reliable approach to make“SQmef

prediction of wear. This isifairly

well-established for other applications in

‘tribology, not just the.bio?tribology that‘wé are

dealing with here.
[8lide.]
‘The reason you do simulator testing is to
MILLER REPORTING COMPANY, INC.
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understand and predict élinical‘wear’pérformance,
improve implaht design,»and,avoid poor designs.

[Slide?]

If you are going to do this with a
simulator, you have ﬁo be sure that your simulator
represents clinical wear rates.

[slide.]

The élinical wear rate has not been widely'
published, but based on these studiés that are in
our original petition, I pldtted some of.the
results, and those are what you will see on the
next,slide.v

[Slide.]

These were all from retrievals, and there
are two classes shown there. There is the Modern

Sulzer components that go up to about 5-1/2 years;

‘and there is a selection of the McKee-Farrars from

the McKellop study that I showed earliér; they were
the ones that had the low clearance, and I am
including them mainly because they had that data
point up there, éndtthe other Qne‘down hére, which
were both at 24 years. This‘is the only 24¥year
data that I could find, and it gives ?ou some idea
that the Modern Sulzer'componentsiif you |
extrapolate them are more or less doing the right
MILLER REPORTING COMPANY, INC.

735 8th Street, S.E.
Washington, D.C. 20003-2802
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thing. It is very Hard £8 §st a really precise

idea because the clinical data is fairly scattered,

‘but you certainly do see a trend. You see a trend

to increasing wear and tending to level off a bit.

These wear rates are incredibly low when
you compare them to polyethylene. PolyethYlene,
looking at 30 or 40 or maYbe 50 cubic millimeters a
year, by 25 years would be way; way off this graph.
I haven’t shown them, and i can’t show them on this
graph, but ?olyethyiene has‘much, much higher wear
volumes than métal—oﬁ—metal.

[slide.]

. You can hardiy see it here, but that
little circle--I ém going to compare the simulator
data in this regidn. The siﬁulator data we have
only goes out tb 3 million cycles, which is
approximately 3 years. In a very proximate way,
you can say about é million c¢ycles equals one year
in the body; there is some scatter on that

designation. But that is the region where I am

.going to do the comparisons.

{glide.]
I am going to compare with existing
simulator wear rates from a number of different

investigators,‘simulatdrs and protocols, all of

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
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which are referencéd in Exe pétition, but this
graph has not been pubiished before.

DR. WITTEN: Excuse me. From the
information that you are providing, if it 1is new
and it is not ih the petition, we will need it.

MR. MEDLEY; It is not new. It is based
on-- |

DR. WITTEN: It is based on what is in the
petition. |

DR. MEDLEY: Yésf

DR. WITTEN: It will help us if it gets

submitted to the petition later, after this

meeting.

DR. MEDLEY:  Yes. I was careful to take

studies that were referenced in the petition, to

pull this data.

What you see here are the clinical rates
from before--there is thé McKellop one,‘and there
is the Sﬁlzer’one;—and then, a variety of different
simulétor'wear rateé from differént studiés.

In general——you’li notice the trend--they
fali within the scatter of the élinical results.
This one in particular was 'a bit high because we
had fairly rough surfaces,‘and I'11 talk about that
later. In éome of the othef ones, there was a

MILLER REPORTING COMPANY, INC.
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here--this is our data--had very smooth implants
with low clearance. So these were ideal implants
and did very well in our simulator testing-.

[slide.]

The other thing tollook'at in a simulator

'test is the surfaces. We have looked at the

.surfaces from the simulator-tested components and

clinically retrieved surfaces} and there are
distinct similarities between‘them. They both show
an abrasive scratching that tends to polish out
over time. They show micro—pitting. Some of the
micro-pits haVe fractured carbides in the pits.
But the micro- pitting d4id not correlate with
higher wear and did not seem to be too important a
phenomenon as faf as we could tell.

[slide.]

We have iooked at wear particles as wéll.
This is fairly current work. This reference is in
the petitioh, and in it, there is a distinct
similarity between size and shape of particlés from
the simulator and from pefiprosthetic tissues
around metal—on;metal implants.

[slide.]

This means, then, that we have established

MILLER REPORTING COMPANY, INC.
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to some extent that simﬁiaéors dO‘repfesent
clinical wear. Now thé guestion is what can we

'iearn about the wear phenomenon from ﬁhe
simnlators.

One of the first things we looked at was
the diametrical clearance, and we fond that with
increasing diametrical clearance, you could
certainly get increasing wear in the simulator. A

number of studies have . found this,

We also found;—and not so many studies
looked at this, but we did this work—-that/wear
increased with increasing surface ronghness.

Now,bvery guickly, I will say why we-think
this happensn We believe this happens because

there_iS'to some extent fluid f£ilm lubrication

occurring in the articulation. A number of people

have pcstulated this; no one canybe_absolutely
certain, although there are some measurcments from
Dowson et al. wheré they did electrical resistance
measurements across the film that gave fairly
convincing evidence that there was some sort of
film action. |

[Slide.]

How this works is that you have surfaces

with conVerging/diverging'geometry; wealth of

MILLER REPORTING COMPANY, INC.
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surface motion; and ﬁﬁét_éﬁéugh lubricant maybe in
train to separate most of the asperities.

This schematic shows a Very thick £luid
film--fluid films are in the ordef of tens of
nanometers thick by our predictions--and the
surfacés are smooth enough that that is still
effective enough to separate éome or maybe all
asperities under certain activities.

[slide.]

The next issue to deal with is can
simulators identify high-wear metal—bn—metal
implants--in othér words, can they identify a bad
implant.

We do not have much évidence on this,
mainly becéuse nobody has been paying us a lot of
money to study bad implants, but there is some data
that has shown that if you have négative clearance
implants in the simulator, they got two of them to
séize at 20,600 cycles. This was a bad implant.

[slide.]

We had one bad result that had a very high
diametriéal clearance andﬁéave us incredibly high
wear. We only had one, and we didn’f pursue why,
and we don’t fully understand it, but it certainly

picked out a high-clearance implant and showed it

MILLER REPORTING COMPANY, INC.
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to bé ciearly very bad.

[Slide[]

If you are going to use simulators for
regulatory control, the idea would be to take
selected implants, do simulatorxr testing, and
compare the results with controls. In our
petitioh, the controls we advocate now are cleared
métal—on—metal implants.

[slide.]

Cleared metal-on-metal implants have thése
geometric features--the clearénce is in this range;
the roughness is less than about 30 nanometers;
sphericity is fairly good. These are‘the feafures
of the cieared implants.

[slide.]

We would expect that new metal-on-metal
implants would probably have similar geometries,
but it is simulator testing that can determine
substantial equivalence.

[Slide.]

In conclusion4 then, we can explain the
earlier failures of the McKee—Farfar implants. We
can link simulator wear to élinical.wear in the
amount, surfaces,bparticles, clearance influénce;
and poor design identification. And we can propose

MILLER REPORTING COMPANY, INC.
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regulatory controls.

Thank you. |

MR . CRAIG: Thank vyou.

That cohcludes the OSMA presentation.

DR. YASZEMSKI: Thank you, Mr. Craig, and
thank you to all the presenters.

We are going to proceed now with the FDA
presentetion by Mr. Steigman, after which we’ll
take a 10-minute break before proceeding with the
lead panel member presentations.

MS. WITTEN: I would just like to clarify
for the petition sponsor that a lot of this
discussion about how the articles relate to.the
testing; how the testing can be linked up tO'the‘
devices, which_wasn’tkprovided in the petition,
although. the articles were referenced, will be
discussion that will need to be provided to us
after the panel meeting for review.

DR. YASZEMSKI: Thank you, Dr. Witten.

FDA Presentation

MR. STEIGMAN: Good morning, ladies and

gentlemen, Chairman, distinguished panel,rand

members of the audience.

I am Glenn Steigman, a biomedical engineer

with the Orthopaedic Devices Branch.
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The device type under consideration for
reclassifidatioh is metal-on-metal semi-constrained
hip prosthesis.

The FDA review team consisted of myself as
lead reviewer, Dr. Martin Ihiro as clinical
reviewer, and Melvin Sideman as the statistician.

[Slide.]

Today I will discuss thebdévice history.

I will then preéent to you the current and proposed
CFR claésification, the prbposed indications for
use and device description. I will then discuss
the evolution ofvmetal-oﬁ—metal hips. Then( the
supporting>information will be Shown along with a
summary of thebsupporting information, several of
our conéerns dealing with metal-on-metal hips.
Risks to health and special controls to minimize

these risks will then be discussed. I will then

conclude with the panel gquestions on which the FDA

is seeking panel input.

[Slide.]

The use of'metél—on—metal hip joints
predates the Médical Devi;é Amendménts of 197¢6. A
final rule was publiéhed in 1987 classifying
metal-on-metal hips into Class III. Although these
devices were pre-amendments Class III,‘no date was
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Therefore, manuiacturers can market thesevdevices
via Pre-Market Notifiéation until there is a call
for PMAs.

Last year, OSMA‘submitted a
reclassification petition for these deviceéuto be
reclassifiéd from Class III to Class II.

[slide.] |

The current ciassification has been
covered by the sponsor. The classification is
split into two varts--888.3320, which is
metal/metal hip joints with a cemented acetabular
component, and 888.3330, which is‘métal/metal hip
joints with uncemented acetabularvcomponénts.

[slide.]

This siide shows the current
classification for the metal—on—metal,
semi-constrained, ceﬁented acetabular components,

which is currently Class III and is proposed to be

Class IT.

[Sslide.]

This siide shows the CFR classification
for hip joints with uncemented acetabular

prosthesis. It is also being propoéed to be

reclassified from Class III to Class II.

MILLER REPORTING COMPANY, INC.
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'[Slide.l

The Petitioner originally proposed three
classification definitions, one of which was for
‘threaded aCetabular cups. The current proposal has

tWo ciassifications, and threaded cups are included
in this one.

[slide.]

The Petitioner has stated the proposed
indications for use. These indications for use are
the same as the indications clearedifor
metal-on-metal hips.

[Sslide.]

The Petitioner has also‘provided a device
description of the types‘of metal-on-metal hips
that‘are being reclasgified in the petition. This
device description features early hips and
contemporary hips.

[slide.]

Early metal-on-metal devices were present
in the‘19663vand 19708, but soén‘fell out of fanr
dﬁe to high revision rates and the use of
metal—on-polyethylene hipg. Some‘of the
metal-on-metal hips that were being implanted
during this period are listed here.

In the late 19908, metal-on-metal hips
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made a resurgence into thé ﬁuropean market, and
recently, contemporary metal-on-metal hips have
been cleared for market’in.the U.S. The clearance
of these devices.was based on the use of wear
testing and limited short-term clinical
information. The wear testing compared the
metal-on-metal devices to metal—on—polyéthylene
devices.

[Slide.]

The literature has demonstrated ﬁhat early
hip devices experienced both early and late
failures. Some of these failures were a result of
loosening from'runaway wear and thread design,
dislocation, and fracture. Most of these early
devices had ovérsize hééds and equatorial contact.
Also, fixation of these devices were different; for
instance, some of the deviceé had threat acetabular
cups, which may have contributed to high rates of
loosening in these early devices.

The contemporary metal-on-metal hips have
head sizes that are common in metal-on-polyethylene
hips. They’have polar coﬁﬁact of the
metal—onfmétal coupie, and they have diffeteﬁt
materials than the early devices.. Becausé of the

high revision rates of the early device design, the
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Petitioner has prepbéed mééhanical testing and.wear
testing to Controi the risk of the early devices.

[Slide.]

In order to identify the risk associated
with Metal—on—meﬁal hips, the sponsor has provided
three types of supporting information--published
literature of early devices; published literature
of contemporary devices; and four unpublished
clinicaldtrials.‘ The primary focus was to identify
all the risks associated with the early and
contemporary hip devices.

[Slide;]

" The sponsor provided two types of
literature articlee for supportihg information--a
series of articles on early devices such as the
McKee—Farrar,rRing,iMulier, among others. The
sponsor provided 46 out of 79 of these articles
because’of‘the acceptance/rejection criteria set
forth by the Petitioner. Five articles on
contemporary metal-on-metal hi?s were also
provided.

The‘follewing risks were identified‘in
these early and contemporéry'articles.' Runewey
wear was prevalent in older devices. No runaway .
wear has been observed in contemporary devices, but
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these hips do not have 16Hg-term aata. The
iiteratufe articles also‘show loosening was a risk
for both early and contemporary devices. The
presence of threaded acetabular cups is thought to
be the cause of loosening in some of these early
devices.

‘Fracture of the femoral componeht was
observed in the early devices, and fractufe of the
femur was seen in some of the contemporary device

articles.

Migration of the implant was noted in the

older literature articles but not in the

contemporary literature articles. Migration was

seen, though, in the unpublished clinical studies

provided by the Pétitioner.

Dislocation, metallosis, and infection
were seen both invearly deviée designs and in
contemporary devices.

[s1ide.]

The sponsor also provided four»unpublished
¢clinical studiesQ—Studies A,‘B, C, aﬁd D. Study D
had limited value becausewgnly six patients were at
the 24-month time pbint, and onlyrthe Harris hip
score aﬁd complicatioﬁs were‘provided.

Studies A and B wefe performed with
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DePuy’s Ultima metaifon—metal hip system, while
Study C was performéd with Biomet’svmetal—on—metal
articulation system.

[Slide.]

Study A was a prospectiye randomized study
that contained 219 patients in the in?estigative
group and 206 in the control group. The Harris hip
score at 24-plus months for the investigative group
was 95.1, and 91.5 for the cpntrol group.

There were no removals in the
metal-on-metal group and only one in the
metal-on-polyethylene group.

Acetabular cup migration was seen in 42.1
percent'of the iﬂ&estigative patients_and 31.3
percent‘in the control grbup.

Acetabular cup radiolucencies were seen in
approximately 5 percent in the metal-on-metal group
and 6 percent in the control group. It has been
noted that the petition did not differ betWeen the
nature of the radiolucency,'whether it was progress
or not, and the petiﬁion did not define cup
migration. | -

These results are based on a follow-up
rate of 37 percent and 46‘percent‘f6r
metal-on-metal and metal—on—pdlyéthylene groups,
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respectively.

[slide.]

Study B waé‘a prospective, historical
contrbl, open, Europeén study on the use of DePuy’s
Ultima metal-on-metal hip. There were 87 patients
in the study. ‘The Harris hip score was 98.4 at
24-plus months, and thefe was one revision.

The sponSor reported 12.9 percent of the
acetabular cups migrated, and the metal-on-metal
groupvsaw 10.8 percent aéetabular radiolucenéies.
This data was reported with abfollow—up of 43
percent;

[8lide.]

Study C was a prospective, randomized

clinical study of Biomet'’s metal-on-metal

articulation system. Both the investigative and
control groups had‘97 patients. The Harris hip
score at 24-plus months was 97.4 for the
investigative and 94.1 for the control. There were
no revisions or cup migrations. Acetabular
radiolﬁcencies were seen in 22 percent of the
investigative group and 8:8 percent of the contzrol
group. These results wére based on a follow-up of
47.2 percent and 56.1 percent for.the.inQestigative
and control groups, respectively.
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[Slide.]

Thié slide summarizes the supperting
information the sponeor provided, eeparated by the
two different hip designs, early and contemporary.
Included in the table is what was presented in the
petition and our cencernsiassociated with these
different categories. B

The clinical data from the published
1iterature dealing with the early design‘wes able
to show iong—term data and data on severel
different devices. The articles also showed
varying results, some articles showing poor results
with high revigion rates, and some articles showing
acceptable results.

Some of the concerns with>these published
articles included use of different protocols,
different patient populations, different
follow—ups; also, no clinieal definitiohs'were
identified, such‘as‘success/failure criteria and
clinical endpoints.

"Short- and long—term risks were
identified, but one cannoeispecifically know what
caused these risks.

Finaliy, in vitro wear testing on these
early devices was absent from the petition;. These
'MILLER REPORTING COMPANY, INC.
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early devices could be used as a positive cohtrol
to compare to the'contemporary devices.

[Slide.]

This table summarizes‘the clinical
information for the contempqrary devices. From the
clinical results of the unpublished clinical
studies and the published clinical articles, the
data‘shows acceptable Harris»hip scores and few
revisions. However, from these articles, there
wére no definitions for cup migration and
radiolucencies.

Also, the articles contained only the
results'of one type of hip, and the unpublished
clinical studies pro&ide»data on two other hips.

The risks idéntified from these studies
were short- to mid~te£m risks because there was no
long-term data out past 7 years for these

contemporary devices.

The Petitioner provided a wear proposal -

that will be outlined later in this presentation.

The Petitioner does not, however, propose the use
of a positive control or provide any validation of
the wear proposal. The issues outlined here will

be the focus of panel gquestions that I will

summarize at the end.
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tSlide.]

72

Risks associated with metal-on-metal hips

identified by a previous panel and the Petitioner
are listed here. These risks are: 1loss or
reduction of joint function, which includes
loosening, revision, implant failure, fracture,
wear, and dislocation. The other two risks afe
adverse tissue reaction such as osteoiysis and
sensitivity to metal implants, and infection.

[Slide.]

Thé special controls identified by the
petitio to minimize the risk of loss or reduction

of joint function include voluntary standards,

guidance documents, wear proposal, mechanical

testing, and labeling.

[slide.]

This slide cbntains a 1ist of voluntary
material standards and voluntary testing standards
proposed by the Petitioner.

[slide.]

In addition, several guidance documents
were ildentified as speciai éontrols that aescribe
materials, testing,vand sterility for generic as
well as different components of the total hip
prosthesis.v Thesge inclﬁde testing orthopedic
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implants in modified surfaces, guidance for femoral
stem ?rostheses, and guidance’document for testing
acetabular cups.

-The other gﬂidances are for orthopedic and
generic implants.v Currently; there is no guidance
for wear testingkof metal-on-metal hips;

[slide.]

‘The Petitioner has proposed a wear test
based on ASTM 1714 to measure the wear debris.
Please note that this ASTM standard was developed
for metal-on-polyethylene hips}and is not a hip
simulator test method.

The coﬁtrol hip would be a 28—millimeter,
legally marketed metal-on-metal hip that is within
a range of design parameters suggésted by the
Petitioner. The design parameters include
diametrical clearance, sPhericity, surface
roughness and materials.

The ranges are currently legally marketed,
metal—bn—metal, 2.8 millimeter hips. FDA is
requesting panel input regarding the use of this
wear test method and th_go interpret the reéults
of this test method.

[slide.]

In addition to the wear testing propdsal,
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the Petitioner proposes kinematic testing, push-out
and lever-out testing, cyclic wear, degradation,

and corrosion testing, along with hip simulator

tests.

[Slide.]

Labeling is the final special control for
this particular risk. Petitioner proposes the samé

labeling that‘has already been used for cleared
metal-oﬁ—metal and metal4oanoiyethylene hips.

[Slide.]

Another risk identified by the Petitioner
was adVerse tissué teaction. The controls for
adverse tissue reaction:are voluntary material
standard, voluntary biqcompatibility standard, and
1abeling. |

[Slide.]

Voluntary materiai standards are proposed
special controls to minimize the risk of ad?erse
tissue réactions; Listed here aré matérial
standards for cobalt-chromium and titanium alloys.

[Sslide.]

Othet volﬁntary éténdards can also provide

ways to minimize tissue reactions, such as this ISO

_biocompatibility standard.

{slide.]
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Lastly, a specific set of indications,

contraindications, warnings, and precautions are

able to warn against possible adverse tissue
reactions.

[Slide.]

The Petitioner‘proposes a Sterility Review

Guidance as a special control to minimize the risk

of infection.

[slide.]

Here are the panel questioﬁs; Again, here
are‘thé risks to health identified by the
Petitioner, which leads us to Question 1.

"Has the Petitioner identified all the
risks associated,with this device type? If not,
please identify aﬁy additional risks from
metal—on—metalvhiés."

Question 2: "Based on the risks of
migration and lbosening of metal-on-metal hip
implants, has the Pétitioner adequately identified
special éontfols'to minimize these‘risks? If not,
please identify additional special controls that
can be used‘to minimize tﬁése risks.™"

Question 3: "Does the wear testing

proposal, including the use of a negative

control-~-that is, a 28 millimeter legally marketed
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metal—on—metel hip_having éesign parameters within
a specified range--adequately minimize the
identified risks? 1Is a positive control--such as
early dewvices--needed for oomparison as well? If
not, will the proposed wear testing minimize the
risks associated with wear?"

iThank you.
.DR. YASZEMSKI: Thank you, Mr. Steigman.

We are going to take a 10-minute break

now. It is just about 11 o’clock, so let’s please

try to be back by 11:10;’at which time we’ll start
with the lead panel member reviews.

[Break.]

DR. YASZEMSKI: May I ask everybody to
please take your seats. We’re going to get started
again.

We will proceed now with the lead panel
member reviews, and first up is going to be Dr. Li,
who is going to give the preclinical review.

Dr. Li, please.

Lead Panel‘Membe: Reviews

DR. LI: Thaﬁk y;;;

I'd like to provide my comments on

metal-on-metal total hip replacements and the

reclassification. Before I get too far, let me
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congratulate the applicants for an extremely
well—put—together and thorough presentation and
certainly the gathéring of experts in Dr.

Schmalzried, Jacobs, and Medley, whom I personally

'have great respect for.

[Slide.]

The question thét I am going to‘focus on
as the materials and design person is, 1is there
enough information, data, et cetera,.to allow
meaningful‘preclinical evaluation of metal-on-metal
total hip replacements, and thén some comments on
what I belieVe are key issues and concerns
regarding metal-on-metal total hips.

[Slide.]

In the reclassification area, the areas
that I am going to ;oudh upon are materials issues,
wear debris issues, actual preclinical testing, and
then a summary of‘general comments.

[slide.]

Eirst, on the materials issue, the
proposalbis that basgically all forms of

cobalt-chrome-molybdenum, cast or wrought in

nature, would be alloWed, although I saw no data to

differentiate the two, and the question I have is

do they really bdth give you the same clinical and
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laboratory results.

They also propose that the
titanium-vanadium-aluminum alloy be used as an
alternate material; however, there is even less
data regarding that particular metal combination.

[Slide.]

They provide what they call dasign
parameters for these devices, speciinng a range of
diametrical clearance,‘spheriqity, surface
roughneés, and description of materials that
encompasses the two forms of cobalt—chroﬁe and
titanium mentioned previously.

However, it appears that these design
parameters as they feature it really were not

chosen on any kind of scientific or laboratory data

{but were chosen basically to encompass the

proparties or description of all previous devices.
And it is also unclear, because there is just a
collection of parameters designedvto cover.a'fange
of materials, that there is actually a connection
from complying to these design'parameters and
guaranteed low performanca results. In particular,

if you took the outside range of these, 200 microns

of clearance, 7 microns of sphéricity, and 30

nanometers of surface roughness, would you in fact
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get low wear for éll forms of metal that you want,
and I believe that question is unanswered.

| Sd the question for the *design parameters
is how were these actually arrived at, although it
appears they just picked a range describing
previous results. Dbes compliance mean low wear;

are the parameters the same for all materials and

designs; and other issues such as sizes.

[Slide.]

The other thing is that these parameters
assume testing--which I’'11 get to in a bit--of what
I will call ideal cases of hip gimulation where it
is a controlled test that doesn’t have all the
clinical factors and does not carry what I’11 call
non—ideal cases,~for instance, what if the
component is malaligﬁed or cups put in at high
abduction angles.

[Slide.]

On the issue of diametric’clearance, their
recommendation is basicaily inherently based on the
fact that all cups are in fact spherical. However,
the question is is this éplimitation, because there
are designs of acetabular’liners which are not
entirely spherical. 'Ié this diametrical clearance
actually also true if the cup is placed invhigh

MiLLER REPORTING COMPANY, INC.
-735 .8th Street; S.E.

Washington, D.C. 20003-2802
(202) 546-6666




ah:

10
11
12

13

14

15
16
17

18

19

20
21

22

23

24

25

80
abduction angles, and then also, invphotographs of
somé of the devices used in Studies A, B, C, and D,
it appears>that the'metai liner is actually held in
place with a poiyethyleﬁe‘iﬁterlayer, and 1if the
polyethylene deforms or creeps over time, giving
yvou a different kind of alignment, if you will,»do
the diametrical clearance criteria still hoid.

[Slide.]

Other design parameters actually are not
design parameters in the sense of‘describing the
metals, bﬁt'design as far as the total system goes.
For instance, cup modularity, alignment of the
liner--this, what I call "canting,*" was something
that came up'oh'the ceramic-on-ceramic total
devicés where, again, in some of the photographs of
the devicés in Studies A, B, C, and D, the liner
was essentially a large Morris taper that fits into
the metal shell, and it is quite possible to
actually put these taper in off-angle and either
npt know it or have it be very difficult to remoVe.

Some also have raised rims that basically
increase the possibility ;£ impingement; and again,
this issue of the presénée Qf polyethylene layers.

Also’mentioned briefly by one of your
speakers but not really mentionea very much in ﬁhe
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application is that it appears that their design

parameters would include surface replacements, so

the guestion is do the applicants inteﬁd to include
all surface replacéments in the
down-classification; if so, there appears to. be
even less specific'data on metal—on—metél surface
replacements. |

[slide.]

Other design parameters--although the
manufacturer appliCatiOn gsaid that the devicés

should not mix manufacturers, they actually do not

Ilpreclude the mixing of metals--for instance, if you

can use a cast cobalt-chrome ball and wrought stem;
or even, oddly enough, if someone should decide to
use a cobalt-chrome liner and a titanium head.
Althéugh these things a priori are perhaps unusual
and less likely, the application does not preclude
their combination.
The effective of corrosion or wear--Dr.

Jacobs and his coworkers have reported on ;
corrosion,vwhich I'll get back to later, which
changes the chemistry——bug‘is there increased
incidence of corrosion? Are there éther‘
impingement factors such as proximal feméral
sleeves, again used in one of the studies--I
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believe it was Study A and'B-—or exténded femoral
necks that basically put the metal—on—metal devices
in a separaﬁe category'from the
metal—én—polYethylenei

[slide.]

To go to preclinicalvwear testing, their
proposal is they use the same protocolﬁas

metal-on-polyethylene testing, and in fact they

would propose that the metal—on—polYethylene would

serve as the control forvany metal-on-metal
devices.

In the applications, the numbérs'couldAbe
slightly longer, but baéically, all the joint
simulations show somewhere between 15 an 100 times
lower weight loss than metal—on—polyethylenebin hip
simulation.

However, there are two additional’factors
besides just plain weight loss--size of debris and
is this test cleariy,meaningful.

The metal debris, Dr. Jacobs mentioned it
is difficult to detect debris iéSs than 0.2
microns, because it requifés electron microscopy,
and it is a very difficult expefimental procedure.
However, Gordbn Blun'’s [phonetic] group did take
the trouble to isolate particles and studied them
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with electfon microscopy and found that the
predominant size of the particles they found in
periprosthetic tissﬁe in metal-on-metal was
actually e02 microns,iless.than one-tenth the size
of metal—on—polyethylene.

[Slide.]

There are literature references to effects
of cobalt-chrome debris. There is less on
titanium-vanadium-aluminum debris. But again, as
Dr. Jacobs and Jeremy Guilford [phonetic] have
pointea out, in eorrosion products of
CObalt—chfome, there are actuaily orthophosphates
feund in the tetrievals of the
metal-on-polyethylene devices, and the guestion is
onrmetal—oneﬁetal devices, arerthere higher
concentrations of orthophosphates, and if so, do we
know the long-term biological consequences of
orthophosphate compoundse‘

[Slide.]

If the biological activity is surface
area-related rather than surface number of |
particles related, then aﬁéo-time reduction in wear
by weight 1is ohly about a 25 perceﬁt reductioﬁ in

wear surface volume.

So although you may get a 95 or more
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percent improVement in weight lossvbecauée of the
vast disparity in size of the metal particles, the
surface area reduction is much smaller than one
would like. And also, as Dr. Jacobs pointed out,
size—forfsize, metai debris appears to be more
reactive than pblyethylene debris.

[Slide.]

So the clinical relevance is will
metal-on-metal devices go into younger and more
active patients. Again, one of the problems with
comparing the metal—on—pdlyethylene is that a lot
of the new bearing couples such as
ceramic-on-ceramic or the crosslinked polys'are
targeted for younger, mére active patieﬁts. If‘so,
then, standard hip simulator Wear, for iﬁstance,
may not reflect actual clinical results.

[Slide;]

I have projected‘four histories just to
demonstrate that although hip simulatién is
important and a necessary test to pass, it does not
gﬁarantee clinical success.

| Four quickexampilé.are polyacetals used
in the early eighties that‘have absolutely
excellent 5-year clinical data and incrédibly béd

7- to 8-year ¢linical data. Somewhat after the
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fact, hip simulation followed the clinical designs
and demonstrated that actually, the polyacetal did
have a slightly higher wear rate on the‘hip
gsimulator, but there was a‘huge difference in
design between the acetal test on the hip slmulator
and that found in the actual device. The actual
device actually had to bearing surfaces, not only

the femoral ball and the liner, but also a trunion

[phonetic] that the femoral ball and the femoral

neck spun on.

‘The séchd, more recent example is
hyalomere, which always showed equal or better wear
in hip simulations; but the clinical reports on
hyalomere are at best miXed. Dr. Schmalzried in
the comﬁentary on JBS pointed out a very strong
patient age relationship with the hyalomere
components, again demonatrating that hip
Simulations may not accurately reflect all the
possible clinical cbmbinations the»device will
face.

[Slide.]

Two other areas ate cefamic—on—ceramic
devices, which always have‘very low simulator wear.
However, there have‘beeﬁ several series where there
are actaally ceramic-on-ceramic devicés with high
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forms of osteolysis and also the hip simulators
don’t cover things like fracture and loosening.that
are also prevalent in ceramic-on-ceramic clinical
devices.

Lastly, an area that is véry up-to-date is
the issﬁe of crosslinked polyethylene that shows 80
to 100 percent hip simulator wear reduction.

However, we have three clinical series, although

‘using very different technologies, that demonstrate

that the clinical series always has higher wear
than the virtually zero wear hip simulators
propose. Oonishi’s group back in the late

seventies, early eighties, used 100 Mrad radio to

high-density polyethylene that had virtually zero

laboratory wear, yet his 8- and 9-year follow-up
had a wear rate equal to metal—én—polyethylene
Charnley.

Wroblewski had silane crosslinked
polyethylene, again a very different technology
that showed wear fateS-in the first year up to 0.4
millimeters'per year although after abéut three
years, that seemed to hav;”quieted down ; butbagain,
no long-term results are available.

Lastly, Webeffs group in South Africavhad
a lS—Mradvpolyethylenevthaﬁ waé irradiated in the
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presence of‘acetylene. Although they implanted
thousands of these, less than 100 were available
for follow-up. They found that this group had two
groups. Sixty percent‘of them showed virtually

zero wear as with the hip simulators, but 40

lpercent ofvthose cups that were found actually had,

again, wear rates similar to metal-on-polyethylene,
again unpredicted by the hip simulation.

[Slide.]

So I believe, baséd on this, that‘there
needs to be a negative control for metal-on-metal
hip‘simulations, and it must replicaté high wear in
what I’11 call nonoptimal conditions,‘Which might
include earlier designs, different design
pafameters, load and abduction angles, as
previoﬁsly discussed.

[Slide.]

So metal-on-metal hip simulation, I
believe, is a neceséary but minimum requirement to
test against metal—on—polyethylene, and perhaps
more aggressive tests afe needed to reflect actual
patient'pdpulation and aCéivity, and it must
demonstrate that it can identify unequivocally a
bad device or material.

[Slide.]
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Materials ﬁeed to validate all forms of
metal specified in thé design parameters and need
to have some Validatioh of the design parameters
other than encompassing all pfevious commercial
devices.

[slide.]

My'general‘comﬁents‘are that clinical
trials A through D as discussed by the FDA reviewer
were rélati&ely short and somewhat inconclusive,
although there were signs of radiolucency. I think
I found it kind of sobering that we are asked to
down-classify a device when I don‘t believe theré
are any long-term prospective successful clinical
trials.

[Slide.]

As Dr. Jacobs pointed out, there are
controversial errors on metal idn sensitivity and
carcinogénicity. Although there are no conclusive
results, there are some mixed results, and‘agéin,
no prospective study’of long-term follow-up with
patientg with metal—dn—metal devices.

[Slide.] .

So, will metal-on-metal devices fail in
ways other than intended articular wear--because
this would mean the hip simulator is not going to
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weed out all the bad things that could happen.
Possible failare modes would be loosening, wear of
unintended wear surfaces like impingement, or
long-term biological concerns.

[slide.]

Just ag a reminder, it is not necessarily
true that you can straightaway compare
metal-on-metal wear with metal-on-polyethylene.
There are several differences, including ehemistry
and size of the debris; biological differences ih
the debris are not well-established; difference in
device designs; noilong—term prospective successful
clinicaliseries for metal—on—metal; no in vitro
testing that predicted failures of earlier devices;
and really were'based on the‘fact that the hope
that the modern designs have solved the problems of
the past.

[Slide.]

In summary, there is no differentiation of
materials and designs @rovided by the applicant.
Design parameters provided are not well-supported.
Preclihical testing does sot appear to. be able to
tell the difference between good and bad implants.
The particle sizes are small while bioloéical
aetivity-may be higher size—for—siZe. Other
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long-term biologiéal responses are uncertain. And
again, there are no long-term prospective clinical
trials. |

[slide.]

So I am hépefully,'actually, that his is a
potential solution to metal-on-polyethylene wear
issues, at least in the non-crosslinked éase for
young, active patienté. ‘The history has been long
but.with mixed results and poof follow-up;
relétively small amount of literature on

preclinical and in vitro testing compared to

'metaljop-polyethylene. I believe, based on this,

that it is perhaps a little too early for
down—classifying. |

vThank you.

DR. YASZEMSKI:‘ Thanks very.much, Dr. Li.

Next, we’ll ask Dr. Larnﬁz to give the
statistical perspective.v

DR. LARNTZ: Thank you.

We didn’t see a lot of statistics this
morning, and a lot of people were probably pleased.
Let me‘just say thét theré is actually room for a
lot of statistics in this material.

I am going.to just say what I think I
heard but I‘'m not sure I heard. Reports have
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changed over time, and there is iots of variation;

so we can just use gross statistics, whatever that

means. But let me say that that is exactly>when we
need to study it carefully.

I think the literature--there was lots of
literature, énd I think it is wvery important that
we understand that there wasn’t a great deal of
statistical analysis in that literature.

A meta-analysis,‘done either from a
classical, random effects approach or a Basian
[phonetic] approaCh, seems to be teally crying out.
There is lcts of data here. You could do .a lot.
You could understand whét happens by looking at the
variation in studies, cqmparing'first and second
generation, looking at time trends. Surely things
have improved over time--they have in most other
areas of medicine, oxr at leastjthe reports have
improved over time. How about controlling for the
amount of follow-up? All of those things could be
done.

As far as I could téll, nothing much was
done, although with respeét to the epi-analysis of
canéer, thefe were at least some attempts to
combine the data, and I actually like that, as you

might imagine. Those are actually reasonable first
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starting points, and I think they gave us some

valuable information, at least with respect to

| carcinogenicity.

Sd historical data——not much was done;
lots of papers; not much--hardly anything--in the
way of statistical analysis summarizing that
information so we could understand that
information.

"I think that saying rates are between zero
and 100 percent is not helpful, okay? Zero td 100
percent is a big range—-in fact, I could dQ that
without 1odking‘at the‘papers. So it could be

done. That is the number one point, a

‘meta-analysis in some level would be quite useful.

With respect to the clinical studies, we.

saw some nice plots over time of Harris hip scores,

and we saw them start out low and go up high. As

faf as I could tell, that is just based.on reports
of the means at those data points--that’s a
question I would have for the sponsor. Were those
graphs that we saw anything other than just the
means of‘the time point v%iués?

There are different numbers of patients at

L

each time point. There are actually very few

patients at 24 months and beyond--very few. These
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studies have gone on for a few years, but the

number of patients going out further than, say, 2

lyears is actually quite small.

I didn’t see any what I would call true

longitudinal analysis that accounted for the

relatiohships of scoresvacrOSS‘time——nothing iike
that. The only analysis i saw was‘just the
snapshot at 24 months, based on aetually a small
subset of patients.

There was——well; if you didn’t de a
longitudinal analysis, you weren’t going ﬁo think
of doing any kind of’missing data sensitivity to
see what would have‘happened if ih fact there were
some differential problems with the patients who
had data missiﬁg.

Okay; SQ what do I think? What I think
is we didn’t see anythingkbad statistically. We
didn’t see anything bad. ‘We might have seen some
statistics that weren’t so good--how is that——but
we didn’t see anything coming out that was really
bad statistically.

Is ﬁhere anythinéwhidden aweyvhere? I

don’t know. I don't know. I think it would take a

fair bit. of statistical analysis, meta-analysis of

‘historical data, longitudinal analysis, perhaps
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with some missing data sensitivity, of thé clinical
data to allow us tb draw a firm statistical
conclusion. But ét’leaSt, és I say, we didn’t see
anything bad.

I don’t think the data‘provide,us a great
deai of information with’£éspect to supporting the
petition. | |

DR. YASZEMSKI: Thanks very much, Dr.
Larntz;

We’ll move now to Dr. Skinner to provide a
clinical evaluation.

Dr. Skinner?

DR. SKINNER: ‘Thanks.

First, I would like to take a little iééue
with my colleague across the way. I am not sure a
méta-analysis would do a lotiin:this situatidn
because things have changed so much since much of
this data was produced. Much’of the data came from
20 years ago when the surgeons were different, had
different skills, the prostheses were different,
the follow-up was differeht, the patients were
different. I am not,sureTfhat using that data
would be terribly helpful.

That means that I think we have ﬁoArely a
lot on the recent data, and as Dr. Larntz alluded
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to, thet‘data iskshortftefm; pbut there is a
significant>number of patients--T hate‘to‘use
"gignificant" because that means statistical--but
there are a number of patients who go out past two
years, and that‘is the typical criterion‘used by
the FDA for approval of prostheses, and there are
two prostheses now on the market, apparently, based
on these studies.

The typical study has been 100 patients in
the study group, 100 patients in the control group,
followed for two years, and we have a number of |
patients whe have gohe out two years with good
results, low revision rates, good Harris hip
scores. The oniy eoncern I have about some of that
data 1is the radiologic data, and Dr. Li alluded to
that, and the FDA’reviewer alluded to that--whether
the radiolucent lines that were observed are
progressive or whether they are stable.

Doing total hips, you get radiolucent
lines, but they should be stable, and when you are

talking about particle disease;‘you have to be

lworried about progressive radiolucent lines.

When it comes to the rest of the clinical
data, I think the toxicology information is
interesting. First of all, the cancer risk is
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there. rThese are ions that have been shown in
industry to cause cancer or‘problems at high
concentrations, and we are talking about relatively
low concentrations? but we are talking about very
long-term exposure, so there is a concern there.
But I think that Dr. Jacobs addressed that, and I
don’t think that’s a very great concern.

Regarding the immunologic sensitivity
issue, if yoﬁ have takep care of total hip
patients, total knee patients for a while,
everybody has run into avpatient who has had the
complaint that they are sensitive to whatever, and
when.you‘delve into these--and I have delved into a
bunch bflthem——you find that there is an occasional
patient, but they are’extremely rare. And I don’t’
think‘that sensitivity in these prostheses is a
significant concern.

There is another concern, though, that
does worry me a little bit, and that is comorbid
conditions. This brings tobmind the situation that
happened in Quebec in the early sixties. The
bartenders in Quebec deveieped the bad habit of
washing theirvglasses, and when they washed their
glasses, they left some surfactant’on the surface,
and that meant that the beer foam did not 1ookvvery
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good, and it made Lebétt’s beer look like a cheap
beer. The manufacturer responded to this by
putting émall amounté of cobalt>into the beer.

When they did that, it made the foam stay present
after it was poured into the glass--but
unfoftunaﬁely, a very émall number of patients
developéd a cardiomyopathy. 

One of the things that we talk about in
doing patients with métal—onemetalvhipsvis doing
them in yOung patients who have--and one of the
main concerns is avascular necrosis, and how do you
get avascular necrosis--you get it from drinking
beer.

So I am avlittle concerned about comorbid
conditioﬁs in combination with metal-on-metal hips,
because Dr. Jacobs has reported increased levels of
cobalt in the urine of these patiénts. Now, this
is very low levels of cobalt that we are talking
about. The cardiomyopathy:patients obviously, even
though they were drinking litefs of beer per day,
were getting small levels of cobalt, and it was
small levels'in relation gg-people who have takén‘
cobalt to stimulate hematopoiesis. I believe thét
is in the range of 20 milligraﬁs a day, but those
patients‘probably‘weren’t alcoholics.
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" So I think some consideration should be

given to that, and I don’t know exactly how to deal

with that--perhaps in the indications--but those
are my comments .
Panel Discussion

DR. YASZEMSKI: Thanks very much, Dr.

‘Skinner.

What I’'d like to do now is invite Mr.
Steigman back up, who will put up thé guestions
that the FDA poses to the panel, and then I’'d like
to go around the table——I’ll.start on the left with
Dr. Finnegan--and have a general discussion in
which I'11 ask the panel ﬁembérs to please add
anything to what they have élready heard, and/or
comment or refine anything they have already heard,
agree or disagree; and in‘addition, offer their
thoughts about the qguestions that the FDA is posing
so we can start to get a feeling about how we will
answer FDA’s queries to us.

Mr . Steigmén, could I ask ?ou to put those
up? Perhaps just put éli three of them up in
séquénce so that we can ail see them once, and then
maybe go back to Number 1, and I‘1ll ask Dr.
Fiﬁnegan, then, for her comments. |

MR. STEIGMAN: Question 1. Risks to
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health have been identified'by the Petitioner and
the July 1987 Orthopsedics Rehabilitation Panel.
The petition lists the following risks"for
metal—on-metal semi—oonstrained hips: loosening,
revigion, failure, wear, sensitiVity, pain,
vasculsr disorders,vgastrointestinél and

genitourinary complication, migration, dislocation,

fracture, osteolysis, infection, nerve

impingement/damage, pulmonary embolism.

| Has the Petitioner identifisd all the
risks associated with this device type? If not,
please identify any‘additional risks for
metal-on-metal hips.

Question 2. Based on the risks of
migration and 1oosenihg of metal-on-metal hip
implants, has the'petition adequaﬁely identified
special controls to minimize these risks? If not,

please identify additional special controls that

lcan be used to minimize these risks.

Question 3. Does the wear testing
pfo?osal, including the use of a negative control,
that 1is, 28 millimeﬁer legslly marketed
metal—on—métal»hip having design parameoers within
a specified range, adequately'minimize the
identified risk? 1Is a positive control, that is,
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early deices, needed foi compafison as well? Ifk
not, will the proposed wear testin§ minimize the
risks associated with wear?

DR. YASZEMSKI: Thank you, Mr. Steigman.

I'l1l alsobaay to thevpanel members for
quick reference--the handout that you have from Mr.
Steigman’s presentation in front of you on pages 11
and 12 are these three guestions that you can be
looking at and referring to, since we can only put
one upvat a time.

Dr. Finnegan, may we ask you fdr your
thoughts and comments at tnis time?

DR. FINNEGAN: Actually, I have several
areas of concern, but I would really like to ask
the Petitioner a numbervgf quéstions, because that
might help clear this up.

| My firsn qnestion has to do with‘the
lucencies on ﬁhe acetabular cup and in particular
whether‘there is'any relationship between these and
threaded acetabular cups. I noticed that
initially, the pétition contained an application
for threaded cups. The FﬁA lead talked about that,
but it seems tc me that the mora recent one does
nbt. Are YOu actually asking for threadéd
acetabular cups, or not? And particularly in group
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