Unabl e To Translate Box ---]

ATDEPARTMENT OF HEALTH AND HUMAN SERVI CES
FOOD AND DRUG ADM NI STRATI ON
CENTER FOR DEVI CES AND RADI OLOG CAL HEALTH

OFFI CE OF DEVI CE EVALUATI ON

MEETI NG OF THE DENTAL PRODUCTS PANEL

OPEN SESSI ON - VOLUME |

Monday, May 10, 1999

10: 30 a. m

Hol i day I nn Gaithersburg
WAl ker Whet st one Room
Two Montgonery Vill age



[--- Unable To Translate Box ---]

Gai t her sburg, Maryl and



PARTI Cl PANTS

Jani ne Janosky, Ph.D., Acting Chairperson
Panmel a D. Scott, Executive Secretary

MEMBER

Mar k Patters, DDS, Ph.D
CONSUMER REPRESENTATI VE

Donald S. Al tnan, DDS
| NDUSTRY REPRESENTATI VE

Alton Fl oyd, Ph.D.
PATI ENT REPRESENTATI VE

Theresa Cow ey
TEMPORARY VOTI NG MEMBERS

Pet er Bertrand, DDS

Ri chard Burton, DDS

G | bert Gonzal es, M

Leslie Heffez, DVMD, MS

St ephen Li, Ph.D.

E. D ane Rekow, DDS

WIllie Stephens, DDS
FDA

Ti not hy Ul at owsKki

Dr. Susan Runner

Angel a Bl ackwel |
Dr. R Mirty Ponnapal |



CONTENTS
Wel cone and | ntroductory RemarKks:
Ms. Panel a Scott
Update of FDA Activities
Open Public Hearing

Ms. Lisa Brown, TMJ Associ ati on
M. Kevin Clark, TMJ Associ ati on

PAGE

10

25
31

Dr. Di ana Zuckernman, National Wnmen's Health

Net wor k

Revi ew of a PMA, TMJ Concepts

34

TMJ Concepts Patient-Fitted TMJ Reconstructi on Prosthesis

| ndustry Presentation

M. G eg Rose
Dr. Louis Mercuri

FDA Present ati ons
Dr. Susan Runner
Ms. Angel a Bl ackwel |
Dr. Murty Pannapol |i

Open Committee Di scussion: Presentations by Panel

Dr. E. Di ane Rekow
Dr. Richard Burton

Open Public Hearing
Ms. Lisa Brown, TMJ] Associ ati on
M. Kevin Cark, TMJ Associ ati on
Dr. Di ana Zuckernman, National Wmen's
Heal t h Net wor k

Open Committee Di scussion and Vote

Adj our nnet

40
45

83

91

101
Menber s

119
122

167
168

174

179

228



PROCEEDI NGS
Wel come and I ntroductory Remarks

MS. SCOTT: Good norning. Welcone to the Dental
Products Panel Meeting for May 10 and 11, 1999. MW nane
is Panela Scott. | serve as the Executive Secretary for
the Dental Products Panel. At this tinme, | would like to
read into the record several admnistrative itens.

The first itemis the conflict of interest
statenment for May 11, 1999.

The follow ng announcenent addresses conflict of
interest issues associated with this neeting and is made
part of the record to preclude even the appearance of an
i npropriety.

The conflict of interest statutes prohibit
speci al governnent enpl oyees from participating in
matters that could affect their or their enployers'
financial interest. To determne if any conflict
exi sted, the agency reviewed the submtted agenda and al
financial interests reported by the committee
partici pants.

The agency determ ned that no conflicts exist.
However, we would like to note for the record that the
agency took into consideration a matter regarding Dr.
WIlie Stephens who reported an interest but no financial
invol vement in a firmat issue.

The agency has determ ned that Dr. Stephens may
participate fully in all deliberations. 1In the event
that the discussions involve any other products or firns
not already on the agenda for which an FDA partici pant
has a financial interest, the participants should excuse
hi m or herself from such invol venment and the exclusion
will be noted for the record.

Wth respect to all other participants, we ask,
in the interest of fairness, that all persons making
statenments or presentations disclose any current or
previous financial involvenment with any firm whose
product they may wi sh to comment upon.

At this tine, I would just like to read the
appoi ntnment to tenporary voting status. Pursuant to the
authority granted under the Medical Devices Advisory
Comm ttee charter, dated Cctober 27, 1990, as anended
April E20, 1995, | appoint the follow ng people as voting
menbers of the Dental Products Panel for this panel
nmeeting on May 10 and 11, 1999; Dr. Leslie Heffez, Dr.

El i zabeth D. Rekow, Dr. Peter Bertrand, Dr. Richard
Burton, Dr. WIllie Stephens, Dr. Steven Li, Dr. Harry
Skinner, Dr. G| bert Gonzal es.

For the record, these people are speci al
gover nnent enpl oyees and are consultants to this panel
under the Medical Devices Advisory Commttee. They have
undergone customary conflict of interest review. They
have reviewed the material to be considered at this



meeting. Signed Dr. Elizabeth Jacobson, Acting Director,
Center for Devices and Radiol ogi cal Health, May 6, 1999.

The | ast admnistrative itens is the appoi nt ment
of tenporary panel chairperson. | appoint Dr. Janine
Janosky to act as tenporary chairperson for the duration
of the Dental Products Panel neeting on May 10 through
11, 1999. For the record, Dr. Janosky is a special
governnment enpl oyee and is a voting nmenmber of the Dental
Products Panel .

Dr. Janosky has undergone the customary conflict
of interest review and has reviewed the issues to be
considered at this neeting. Signed, Dr. Jacobson, Acting
Director, Center for Devices and Radi ol ogical Health, My
6, 1999.

At this time, | would like to reintroduce our
panel nembers for today. The panel nmenbers are listed in
t he back of the agenda.

As | stated previously, Dr. Janine Janosky is
acting as our chair today. She is an assistant professor
with the Departnent of Family Medicine and Clinical
Epi dem ol ogy with the School of Medicine at the
University of Pittsburgh. W also have with us Dr. Mark
Patters who is the Chairman of the Departnment of
Peri odontol ogy at the College of Dentistry at the
Uni versity of Tennessee in Menphis, Tennessee. He is a
voting nmenber to our panel. Qur consuner
representative is Dr. Donald Altman who is the Chief of
the OOfice of Oral Health with the Arizona Departnment of
Heal th Services in Phoenix, Arizona.

Dr. Alton Floyd is our industry representative. He is
t he President of Trigon Technol ogy, Inc. in Edwardsburg,
M chi gan.

Qur patient representative for today is Ms.
Theresa Cowm ey who is the President of the TM
Association in M| waukee, Wsconsin. W also have with
us today Dr. Peter Bertrand who is the Director of the
Oral Facial Pain Clinic and a Specialty Advisor for Oral
Facial Pain and TMD with the National Naval Medi cal
Center in Bethesda, Maryl and.

We have Dr. Richard Burton who is an assi stant
prof essor of oral and maxillofacial surgery with the
Departnment of Hospital Dentistry at the University of
| owa Hospitals and Clinics in lowa City, |owa.

We have G | bert Gonzal es who is associate
prof essor of neurology at the Menorial Sloan Kettering
Cancer Center with Cornell University in New York, New
York. We have Dr. Leslie Heffez who is the professor and
Depart nent Head of Oral and Maxill ofacial surgery at the
University of Illinois at Chicago in Chicago, Illinois.

We al so have Dr. Stephen Li who is a senior
scientist with the Departnent of Bi onechanics and
Biomaterials at the Hospital for Special Surgery in New



York. We have Dr. Di ane Rekow who is the Chairperson of
t he Departnment of Orthodontics at the University of
Medi ci ne and Dentistry of New Jersey in Newark, New
Jersey.

Dr. Harry Skinner will be with us tomorrow. He
is professor and Chair of the Department of Orthopedic
Surgery with the University of California at Irvine in
Orange, California. And we have Dr. WIlie Stephens who
is an associ ate surgeon for the Division of Maxill ofaci al
Surgery at Brigham and Wonen's Hospital in Boston,
Massachusetts. He is also with the Harvard Oral and
Maxi | | of aci al Surgery Associ ates in Brookline,
Massachusetts.

We would |ike to thank our panel for being
present today with us. | would also like to state the
FDA participants for today. W have M. Tinothy
U at owski who is the Director of the Division of Dental,
I nfection Control and General Hospital Devices with the
Office of Device Evaluation, Center for Devices and
Radi ol ogi cal Health, the Food and Drug Adm ni stration.

We al so have Dr. Susan Runner who is the Branch
Chief for the Dental Devices Branch within the Division
of Dental, Infection Control and General Hospital
Devi ces, O fice of Device Evaluation, Center for Devices
and Radi ol ogi cal Health.

We have Ms. Angel a Bl ackwel |l who is a bionedical
engi neer also with the Dental Devices Branch within the
Di vision of Dental, Infection Control and General
Hospital Devices. And we have Dr. Murty Ponnapalli who
is a mathematical statistician with the Division of
Bi ostatistics in the Ofice of Surveillance and
Bi onetrics.

Thank you very nuch.

Also, | would like to remind all of the
participants for today and all the people who are
attending the neeting today that if you have not signed
in, please do so at the table at the front. Also, if you
woul d |Iike summary m nutes or a transcript fromtoday's
neeting, there is a sheet on the front table that gives
you the address and the phone nunmber that you can contact
to receive that informtion.

Al so, if you have not received an agenda or sone
of the handouts that we have today, those are also at the
front sign-in table.

At this time, | will turn the neeting over to
Dr. Janosky.

DR. JANOSKY: Good norning. At this tinme, we
are going to have an update of FDA activities. There are
two itenms on the agenda. One is a Y2K update by M. Nei
Ogden foll owed by a postnmarket surveillance presentation
by Dr. Tom Gross.

Updat e of FDA Activities



MR. OGDEN: Good norning, panel menbers and Dr.
Janosky. | amjust going to briefly go over the FDA's
and the Center's Y2K activities.

The Center and the FDA ask that--at |least this
presentation was given at once a year for the |last two
years at a panel neeting for each of the panels. You
| ucky folks get to hear it today.

Di gital doonsday and nedi cal -devi ce probl em
heal t hcare problem m || ennium bug syndrone.

"Upwards of 80 percent of existing PCs are
unreliable.”™ This was an ad from 1996. Many nedi cal
devices utilize personal conmputers or PCs from
operational control, pacenmaker controllers, central
nonitoring stations and clinical |ab instrunents.

Ot her quotes from 1996 include, "The | argest
conputer initiative in history needs to begin today,"
and,

"At one second after, nore than 25,000 healthcare systens
wi Il not be working properly.”

Medi cal devices are subject to Year 2000
probl ens. M croprocessor or PC-controlled products,
software applications, device interfaces to databases and
recordi ng systens, enbedded chips for date display or
recordi ng.

What is the Year 2000 problen? Failure of
conputer systens to properly process or display dates due
to representing the year using only two digits or other
date-rel ated problens such as failure to recognize a | eap
year. Exanple; 00 |eads to confusion between the Year
2000 and 1900.

Definition of Year 2000 conpliance. For the
pur pose of the database, Year 2000 conpliance neans with
respect to nmedical devices and scientific |aboratory
equi pnment that the product accurately processes and
stores date-tinme data including, but not limted to,
cal cul ati ng, conparing, displaying, recording and
sequenci ng operations regardi ng date-tinme data during,
from into and between the 20th and 21st Centuries and
the Years 1999 and 2000 including correct processing of
| eap-year dat a.

Request of the panel: to provide advice
regardi ng problematic devices from panel's donmain of
expertise; identify types of devices which, because of
their use of dates could present risks to patients if not
addressed; suggestions to the Center for Devices and
Radi ol ogi cal Health regarding actions to reduce risks
fromthe Year 2000 probl ens.

The FDA set up a database and there is the
wor | dwi de web address, www. fda.gov. Just select on the
Year 2000 item under that address.

Ot her CDRH and FDA activities include letters to
manuf acturers, guidance to manufacturers, established



dat abase of product information on Internet, nonitoring
and assessment activities, educational activities for
manuf acturers, clinicians and the public.

You can contact your panel executive secretary
or you can contact M. Tom B. Shope at this address,
phone nunmber, e-mail address if you have further
guestions or issues or you know of devices that could be
subject to this problem

What has FDA done regardi ng Year 2000 date
probl em and nedi cal devices? Internal assessnment of
potential inpact and vul nerabl e devices. In June, 1997,
a notification letter to manufacturers that advised of
the problem told how FDA will address this problemin
premar ket review. New subm ssions were not required for
repairs which are only date-related. Repairs and updates
before the inpact would not be classified as recalls.

Participation in bionmedical working group,
federal users of devices and scientific equipnment; a
wor ki ng group chaired by the Departnment of Health and
Human Servi ces; consolidated request for information in
January, 1998; private and public healthcare
organi zati ons have the sanme information needs.

An FDA website was established in the spring of
1998 and gui dance on FDA' s expectations was issued in
June, 1998.

Addi tional letters to manufacturers were sent
out on June 29, 1998, Septenmber 2, 1998 and on Septenber
21, 1998 a letter on manufacturing process concerns was
i ssued. Additional conmunications planned included
speaking with the manufacturers, healthcare facilities
and clinicians and consuners.

The bi omedi cal equi pnent database is an
FDA- operated worl dwi de website and includes data provided
by manufacturers, voluntary subm ssion of data,
certification by manufacturers, continually updated, is
searchabl e by the manufacturers and i s downl oadabl e for
people to use the information.

It also includes manufacturers lists of products
whi ch are inpacted, nonconpliant, so people can search to
see if a device they have may be nonconpliant. The
manuf acturer certifies that all products, both current
and past production are conplaint. Manufacturer
certifies that none of their products use dates and the
manuf acturer provides a worldwi de web link to their
website where requested information is provided.

Contained in the January 21, 1998 letter to
manuf acturers, based on a definition in the Federal
Acqui sition Regul ati ons, conprehensive product
i nformati on and non-conpliant does not nean a risk to the
public health. What does the product database show?
Many conpani es have not yet recorded assessnents in
progress. Most nonconpliant products involved date



di splay or date recording--i.e., date stanping. A
l[imted nunmber of products with significant operational
probl ens. PC-based products have PC-type probl ens
Manuf acturers are providing solutions in a variety of
appr oaches.

The FDA's role regarding recalls related to the
Year 2000 problem FDA can require recall of devices
whi ch present a significant risk to the public health.
FDA wi Il nonitor reports of Y2K problens with enphasis on
devi ces that could present significant risk to patients
and investigate and take action where warranted.

CDRH and FDA future activities include
establ i shnent of a bionedi cal equi pnment clearing house
and agreenent with the Departnent of Veteran Affairs;
expansi on of the database; outreach comruni cations with
i ndustry, clinicians and consuners; vigorous action on
products which present significant risks; and increased
i nspection enphasis on Y2K probl ens.

Health-facilities issues; inventory and assess
devi ces used; obtain information on device status; test
devices for Y2K conpliance; check interconnected or
net wor k devi ces; check device-informtion system
connections; plan for or devel op workarounds, upgrades or
repl acenents; and devel op contingency pl ans.

And that is the last slide. To conclude, |
would just like to say that the FDA and the Center have
taken the Y2K problem very seriously. W have been
involved in a nunber of activities as you just heard
about. We would like all of you to also take this issue
quite seriously.

Thank you.

DR. JANCSKY: Thank you

Are there any questions?

MR. ULATOWSKI: That slide for the panel, what
t he panel can do, is there a systematic means of
interacting with the panel nmenbers? Wo do they contact?

MR. OGDEN: They can contact the executive
secretary, Pam Scott, or they can talk to Tom Shope at
the nunmbers and information that was given there. Those
are the two nmain people that we are supposed to focus the
information through fromthe panel.

DR. JANOSKY: Any comments or questions from
panel nembers?

Thank you.

The next is Dr. Tom G oss who is going to speak
on postmarket surveillance.

DR. GROSS: | would like to take a few m nutes
today to talk to you about postnarket eval uation at CDRH

W in the Ofice of Surveillance and Bionetrics believe
that it is inportant that advisory panels are aware of
post mar ket prograns because these activities may directly
af fect your deliberations about the product's safety and



ef fecti veness.

The objectives of this presentation are
threefold; one, to describe a few of the key nmet hods of
devi ce postmarket evaluation at CDRH, two, to present
chal l enges in better acconplishing postmarket eval uation;
and, three, to describe the pivotal role that advisory
panel s can play in this arena.

This slide entitled, "From Design to
Obsol escence, " makes three key points. One, it
enphasi zes the fact the nedical devices have a definable
life cycle frominitial design to |ab and bench testing,
clinical testing, FDA review and, inportantly, postmarket
eval uati on.

Two, that there are |life cycles, that there are
f eedback | oops throughout this life cycle leading to
conti nuous product inprovenents. Postmarket eval uation
and its related progranms have an inportant part to play
in this process.

The third point is that the clinical community,
i ncludi ng the advisory panel, has a very inportant part
to play in this process, not only on the premarket side
but on the postmarket side as well.

As products nmove into the marketplace, questions
of public-health interest may arise in the postnmarket
period. There may be questions about the | ong-term
saf ety of a product, about the performance of a device in
community practice as it noves out of the narrow confines
of clinical trials.

There may be questions about the effects of
change in user setting; for instance, noving devices from
a professional setting to home-use settings. There nay
be questions about the effects of increnental changes in
t echnol ogy which may bring to question the performance of
the device. Lastly, there may be unusual adverse events
or patterns of adverse events which may present
publ i c-health questions.

Now, let's talk about some of these prograns
that are related to these public-health questions. The
first program| would like to discuss is the
nmedi cal - device reporting program This is a nationw de
surveill ance system of voluntary or mandatory reports of
adverse events related to device use.

Begi nning in 1973, CDRH started receiving
voluntary reports. |In 1984, manufacturers were required
to submt reports of death and serious injury if a
medi cal device may have caused or contributed to that
event to the FDA. They were also required to report
mal functions to the FDA as well.

Begi nning in 1990, all user facilities,
principally nursing homes and hospitals, had to report
deaths to the FDA and serious injuries to the
manuf act urer.



Al told, we have received about 1 mllion
reports since its inception and, beginning in the early
'90's, FDA continues to receive about 100, 000
adverse-event reports per year. These are subnitted on
standardi zed forns and data are col |l ected on
devi ce-specific event description, pertinent dates, and
patient characteristics.

Unfortunately, many of the reports often have
very limted information. Even basic denographic
i nformation such as age and gender is mssing fromthe
maj ority of reports. Nonethel ess, they can provide FDA
with critical signals about potential public-health
probl ens.

There may be several actions that are pronpted
by the MDR program When we investigate adverse events,
this may lead to a directed inspection of a manufacturer
facility. These investigations may ultimately lead to
product injunction or seizures. It may |lead to product
recalls, as in the case of dental cenments or endodontic
pr obes.

It may also result in patient and physician
notifications as in the '94 notification about Proplast.

And they may al so pronpt additional postmarket studies.

Now let's turn to the two postmarket authorities
that we at CDRH have. One is entitled postmarket
surveillance or section 522 and the other is the
post approval authority under the PMA regul ation. Section
522 originally mandated in SMDA 1990 was changed in FDAMA
1997.

Now, in 1990 version, the statute had lists and
cat egories of devices the manufacturers of which were
required to do postmarket-surveillance studies on. In
the '97 version, there are no | onger those lists and
categories. However, FDA has the discretionary authority
to i npose postnarket-surveillance studies on devices that
have particul ar public-health questions.

Now, postapproval refers to class Il PMA
products. These studies are better known as "condition
of approval " studies. Again, they are reserved strictly
for PMS products. 522 extends its coverage to class II
and 111 510(k) products whose failure may present a
publ i c-health problem

Now, both authorities are seen as a conpl enent
to the premarket process in continually assuring the
safety and effectiveness of products in the marketpl ace.

In inplementing the statute, the 522 provisions,
we publish criteria in the form of guidance to help us in
our consi derations of when to inpose postnarket
surveillance on class-11 or class-111 products. The
principal criteria is that we feel there should be a
critical public-health question.

This may be driven by a for-cause event, an



adverse event that is worthy of further investigation.

It may be |linked to new or expanded conditions of use
such as noving from professional to home use. It nmay be
linked to the evolution of technology. There may be
guestions about the durability of the product as it
changes in its technol ogy.

The second criterion is that there should be
consi deration of other postmarket strategies, that
I nposi ng question 522 to address this particul ar
public-health question may not be the nobst appropriate
tool. Perhaps the question could answered through the
MDR program or through other mechani sns such as the
quality-systenms nmechani sm

Thirdly, the study should be practical and
feasi ble and a related question should be how will the
data be used. This becones particularly relevant when we
deal with rapidly changing technology. By the tine the
studi es are done, the data may be obsol ete.

Lastly, what is the priority of this particular
public-health question? What is the magnitude of the
risk and the benefit, the extent of popul ati on exposure,
t he seriousness of the outconme at hand. This should all
be taking into account to help us prioritize these
st udi es.

Once we decide to inpose postnmarket surveill ance
under section 522, we should nmake sure that the study
design is best matched to the public-health question.
There are | ost of study designs to choose from aside from
going the route of clinically rigorous studies.

| have listed a few possible study designs. It
may be as sinple as doing a detailed review of the
conplaint history or literature, doing non-clinical
testing of the device, using the existing databases,
doi ng sonething sinple such as tel ephone or post-care
foll ow-up of patients, and then doing something nore
sophi sticated such as use of project registries,
case-control studies and, in rare events, turning to
random zed trials to answer these questions.

These are sone of the frustrations we have
experienced in the postmarket period in terms of
i npl ementing postmarket surveillance under 522. These
are chall enges that face us today.

| mentioned previously the rapid evolution of
t echnol ogy can nmake studi es obsolete. There may be | ack
of incentives for industry. Doing a postnmarket study for
i ndustry, they may only see the downsi de of doing these
studi es because it may only bring bad news about their
product. We have to change that paradi gm and nake it of
interest to industry to participate in these postnarket
st udi es.

There may be lack of interest in the clinical
community. Clinicians may be nore interested in studying



cutting-edge technol ogy as opposed to addressing
public-health issues related to mature technol ogi es.

Lastly, there may be a lack of a clearly
specified public-health question. W ran into this
Situation in the 1990 version of section 522 in studying
standard vascul ar grafts. These are mature technol ogi es.

| ndustry and ourselves felt that many of the questions
had al ready been addressed. So, in that particular
instance, it was a device looking for a public-health
guesti on.

What is the challenge to the advisory panel? It
is really a challenge to us all. That is when
consi deri ng postmarket studies, whether postapproval or
522, we need to make sure that this is of primry
i nportance. W can envision, in the future, comng to
you, the advisory panel, for your input on potential 522
st udi es.

We need to clearly specify the public-health
gquestion and we need to note the clinical and regul atory
rel evance of answering the question. In other words,
what will we do with that data? Are the data there to
reassure us that the postmarket experience is simlar to
t he premar ket experience?

s it there to address residual questions? Can
it be done in a tinely fashion?

Lastly, what is the future of MDR and post market
surveillance? Well, with regard to nedical -devi ce
reporting, we are noving nore towards sunmary reporting
and away from i ndividual reporting for efficiency sake.
We are exploring the opportunities of using a sentinel
reporting systemusing a subset of user facilities to
report to us rather than the universe in an attenpt to
get high-quality reports.

We are nmoving into the electronic age and we
hope that reports could be submtted electronically as
opposed to hard copy. We hope to integrate nore with the
quality-systens regul ation especially in trending
requi rements of adverse-event reports. And we are
begi nni ng a process of exchangi ng adverse-event reports
internationally.

What is on the front for postmarket
surveillance? As | have alluded to previously, we need
to have at our disposal a w der variety of design
approaches. There needs to be nore collaboration with
i ndustry and the clinical comunity, and we need to have
expanded access to different data sources to hel p address
t hese i nmportant public-health questions.

Thank you.

DR. JANOSKY: Thank you.

Are there any comments or questions fromthe
panel ? Agai n, thank you.

At this tine, we will nove into the open public



hearing. At issue today is a review of a prenmarket
approval application by the sponsor TMJ Concepts.

For the open public hearing, we have five
presentations. The order in which we will go through
these presentations is as follows: the first will be by
Ms. Lisa Brown fromthe TMJ] Associ ation. The second wl
be by M. Kevin Clark fromthe TMJ Associ ation. The
third will be by Diana Zuckerman from the Nati onal
Wonmen's Health Network followed by two letters which wl
be read into the record by Ms. Panela Scott.

Each of the presenters are given ten m nutes and
| ask the speakers to state whether or not they have any
i nvol venent included, but not Ilimting to, financial
i nvol venment wi th manufacturers of the products being
di scussed today or with their conpetitors.

Before we hear from Ms. Lisa Brown fromthe TM
Associ ation, Dr. Susan Runner has sonme comments for us.

DR. RUNNER: Just briefly, it was brought to our
attention that the term nology for these different
devi ces today can be confusing because of the use of the
word TMJ inplants, et cetera, in many of these devices.

So, for the purposes of this neeting, when we
refer to TMJ inplants, we are tal king about the generic
device type. Wen we are referring to the TMJ Concepts
device, we will refer to it as the TMJ] Concepts device.
VWhen we are referring to the TMJ Inplants Inc. device, we
will refer to that as the Christensen device.

| have checked this with the sponsors and they
are all in agreenment with that. So we have TMJ inpl ants
is the generic device type, TMJ] Concepts is the device we
are considering today. And the Christensen device is the
third device type.

Thank you.

DR. JANOSKY: Thank you.

Ms. Lisa Brown fromthe TMJ Associ ati on.

Open Public Hearing

MS. BROWN: Good norning. M nane is Lisa
Brown. | ama TMJ patient and board nenber of the TMJ
Association. | have no involvenment with manufacturers or
products being discussed today, financially or otherw se,
or with their conpetitors.

| would like to thank the FDA for the
opportunity to testify before you today. The TMI
Associ ati on was founded by two women who were
experiencing problenms with their TMJ inplants. 1In the
thirteen years of its existence, the Association has
grown froma local to a national organization in touch
with thousands of TMJ patients.

Wth the advent of our website, newsletters,
e-mai | and other contacts, we have heard from many
t housands nore nationally and internationally. W are
here today to speak for over 10 million people in



America, the mpjority wonen, who suffer pain and
dysfunction in and around the tenporomandi bul ar joint.

Not all of these wonmen need inplants. But for
t hose who do, it is the responsibility of the FDA and the
panel to assure themthat safe, reliable and effective
devices are available, ones that will give them back the
proper use of their jaws, ideally allowing themto bite,
chew and swal |l ow food, to smle and kiss, to laugh, talk
and sing and to do so without pain or disconfort.

| have with nme sanples of letters and comments
we have received from people within the |ast several
years describing their experiences with TM) inpl ants.

We feel there is no better way of communicating these
patients' perspectives than to let you hear themin their
own wor ds.

| will start by quoting a woman who cal l ed the
Association. The bilateral devices she received were her
first inplants. She said, "The inplants hurt so bad I
cry all of the time. M surgeon told nme these inmplants
work 97Epercent of the time."

Li ke so many others, this |ady thought she would
be rid of TMJ problens after she received these devices,
cured so to speak. She had the devices inplanted in
order to regain her quality of life and thought that a 97
percent chance of being cured was al nbst a guarantee of
success. In reality, what she received was increased
destruction of her jaw joints and her life. She wanted
to know if she was the only one.

What is sad about this is the only confort we
could offer her was that she is not alone and that there
are many others. W desperately need safe and effective
devi ces and we desperately need a solid scientific base
t hat goes at the heart of the problem of what cause TMJ
di seases and di sorders and how best we can treat them

Now let nme turn to the letters. From M ssouri:
"l have piercing pains in ny jaw joints since the nost
recent inplants were put in. | called the inplant
manuf acturer and they won't send me anything. | have
also called the FDA. | hear the inplants cracking."

From Pennsyl vania: "I continue to work because |
don't want this to conquer ne. | amin very bad physical
condition since nmy inplants and ny coworkers see it. M
eyes are black and blue and | have | ynphoma. When | see
a doctor or surgeon now or go to the pain clinic, they

tell me it is all in ny head. |If | add up what | have
spent on treatnents, it is over a mllion dollars.”
From South Carolina: "I devel oped a massive | unmp

when ny first inplants were put in. Wen | called the
surgeon, he blamed ne for flying in an airplane and then
abandoned me. | have had to have ny parotid gl and
renoved and ny eyes sown shut for a year. M nopst recent
inplant failed, had to be renoved and they left ny jaw



with nothing for nore than a year. | now have a rib
graft and | amgoing to a pain clinic."

From M ssi ssippi: "My doctor now has nme on shark
cartilage and magnets for pain. |s that a good idea
around ny inplants? | have severe pain 24 hours a day
and | can't hold ny head still. It bobs up and down from
spasns. "

From Del aware: "I am now on two seizure
medi cines. | had to have the inplants renpved because
the screws cane out. The hip cartilage didn't work at
all and now I have a new set of the same inplants again.

| am now having problenms with the hip that they took the
cartilage from"

From West Virginia: "I have excess bone growth
and scar tissue after my inplant. The surgeon placed a
bite block in my nouth during surgery and | woke up
scream ng. The surgeon said it was the drugs and put ne
in detox the day after surgery. Now no one will listen."

From M chigan: "My vision is blurred terribly,
but the surgeon told me there is nothing wong, the
inplants |look fine. The inplants I have now are | oose.
They are not holding so | can't eat anynore. Physical
t herapy just makes things worse.”

From California: "I am not doing good after
t hese inplants. Doctors and surgeons want nothing to do
with me now. | need a conpetent physician. | want to

know how victinms of the |lack of standard of care can
protect thenselves. How am | supposed to get insurance
coverage now?"

From Fl orida: "Since | had these inplants put

in, I amstill having four nore seizures per day and
terrible double vision even though I amtaking dilantin.
Now, | have no noney for the doctor and don't know what
to do."
From Hawaii: "My surgeon tells me that the Vitek

inplants | had are eating away at ny current inplants. |
am getting a | ot of adhesions. M ears burn and ring and

| am constantly tired. | have no energy.”
From Chio: "I keep getting a spiel about the
fal se-positive/fal se-negative results on ny test. Since

my inplant is failing, my oral surgeon thinks I need a
new condyl e part of the same inplant. M neurol ogi st
says not to have any nore surgeries because of the
neur ol ogi cal damage that already exists. Then ny oral

surgeon says, 'You need surgery.' \Wat do | do?"
From Georgia: "My surgeon told nme, "You all have
this disease. It is not the device. It is the disease.

Then he told nme that there is wear on ny current
i mpl ants, but he only puts themin; he doesn't take them
out."

From Canada: "Since these inplants, | am unable
to work and have a constant fever. | have to take



Denoral for pain. Now ny joints are com ng out through
my skin and I am not sure what to do."

The TMJ Associ ation was begun when probl ens were
occurring fromVitek and Silastic TM) inplants. To quote
the | ate Congressman, Ted Weiss, "These devices fail
100Epercent of the time." When Vitek inplants were
finally recalled by the FDA in Decenber, 1990, the
di saster for patients was swept under a rug, a rug of
deni al , abandonnment, m strust and abuse.

The recall was not the end of the disaster,
however, as Silastic becanme a big seller along with a
dozen ot her devices. Many of these devices slipped
t hrough the FDA approval process by being called "custom
devices," or qualified as being substantially equival ent
to the devices already on the nmarket.

The TMJ Associ ation has been asking for valid
clinical data for years now. W, the patients, need hope
and reassurance that there are safe and effective devices
to restore jaw function, but we have been burned before
and we are twice shy. We do not know whet her the devices
under consideration today are safer or nore effective
than the Vitek or Silastic devices.

No one can even tell us how many of these
devi ces have been inplanted. No one can tell us why we
have received hundreds of calls from patients who say
they are failing. The problemis especially tragic for
people originally injured by Vitek and Silastic devices.

Their lives are a constant tornent. They need

repl acenent devices, but continue to experience inplant
failure after failure in a pattern that increases
conplications and di mnishes the quality of their |ives.

For the patients who have had no prior inmplants,
and who need devices, a potential for disaster exists.
Menmbers of the panel, it is no exaggeration to say that
lives are at stake. We respect the science and clinical
experience you bring to the issues before you. The
deci sions you make in the course of the neeting are
critical to us and to the mllions of TMJ patients we
represent.

Thank you.

DR. JANOSKY: Thank you.

M. Kevin Clark representing TMJ Associ ati on.

MR. CLARK: Good norning. M nanme is Kevin
Clark. | have no involvenent, financial or otherw se,
with the conpani es here today and tonorrow or any of
their conpetitors.

By profession, | ama stock trader and a partner
in Hartland Advisors, a M| waukee-based noney-managenment
firm By marriage, | amHeidi Clark's husband. Heidi is

a beautiful 35-year-old woman who had a prom sing career
whi ch was ni pped in the bud by nmultiple surgical
procedures involving multiple types of inplants.



Hei di, as many TMJ patients, is in desperate
need of her fourth and fifth surgical inplants, total
joints, because the |last three have failed. Perhaps it
was the many eveni ngs when | returned fromwork to find
Heidi writhing in pain, begging ne to help her take her
life or when | visited her in | ocked word after the total
joints were inmplanted, but, at sone tine, | knew
sonet hi ng needed to be done to change the TMJ system

Two years ago, | becane a nenber of the board of
the TMJ Association. | joined this patient-advocacy
organi zation because it is fighting valiantly and agai nst
incredi ble forces to change the face of TMJ by demandi ng
the science to explain the etiology and pat hogenesi s of
this disease as well as the science underlying the many
treatments being recomended to the patients.

In short, our nmotto is, "Show us the science."
Thi s phil osophy has evol ved from being sold hope al ong
with the treatnment only to have it shattered tinme and
again with the lives of the patients and we who | ove
t hem

Li sa Brown has given you a picture of what life
can be like as a result of inplantation of a TM] devi ce.

Needl ess to say, we believe there are sone patients
whi ch these devi ces have hel ped and i nproved their life,
but we have heard fromonly a few or a handful of them

The ones we have heard from are those whose
l'ives and health have been increasingly conmprom sed,
wor sened, or, in sone cases, even resulted in death.

This panel neeting is a monunental event in the |ives of
TMJ patients. TM devices, sone on the market since the
early 60's, are being inplanted a fourth of an inch from
one's brain, fell through the cracks of the FDA
classification process.

It was only in 1992, during the Congressional
hearing entitled, "Are FDA and NI H Ignoring the Dangers
of Jaw I nplants?" that the |ate Congressnman, Ted Wi ss,
relentl essly asked the FDA, "When will you classify these
devi ces?"

Upon the third time, M. Benson responded, "This
month." A nonth short of seven years, and ten years
after the Vitek class | recall, TMJ will finally learn
how safe and effective TMJ] Concepts and TMJ I npl ants,
Inc., devices are.

The panel neeting is nonunental in another
aspect. It is the first time that a TMJ patient wll
voi ce the concerns of all of us. In 1993, the Human
Devel opment Report of the United Nations stated, "People
t oday have an urge, an inpatient urge, to participate in
the events and processes that shape their |ives.

Properly harnessed, this resource can beconme a source of
trenmendous vitality and innovation."

We thank the FDA for recogni zing the inportance



of letting soneone speak for the many who can't. The TM
patients issue a challenge to this panel and, ultimtely,
to the FDA. The challenge is to sinply critically
evaluate the scientific information that these two

manuf acturers have submtted to you

We ask nothing nore fromyou than to eval uate
subm tted studi es and determ ne whet her these products
are so safe that you would have them put into your child,
your spouse, or even yourself.

Thank you very nuch.

DR. JANOSKY: Thank you, M. Cl ark.

The next speaker is Dr. Diana Zuckerman fromthe
Nati onal Wonen's Heal t h Networ k.

DR. ZUCKERMAN: | am Dr. Di ana Zuckerman. | am
on the board of the National Wwnen's Health Network which
is a private, non-profit, consumer organi zation that has
no financial ties to the TMJ issue. The Network is
dedi cated to i nproving healthcare for wonen and is
especially interested in making sure that nmedical
products are appropriately regulated and that wonmen have
accurate informtion about nedical products and
procedures.

| am here to urge you to carefully consider
whet her the studies submtted for the PMA today and
tomorrow prove that these products are safe and effective
for long-termuse. As you all know, TMJ inplants are
i ntended for long-termuse and the history of jaw
inplants is that sone inplants have provided tenporary
relief in the short termand tragi c consequences in the
long term as you have heard earlier today.

| have no experience with TM] inplants as a

patient, but | have personally had a great deal of
experience regarding FDA's role in the regulation of TMJ
implants. For eight years, | worked as a Congressional

i nvestigator for the House subcomm ttee that has
jurisdiction over all of the federal health prograns.

In 1992, | urged the Chairman of that
subcomm ttee, the | ate Representative Ted Weiss, to hold
heari ngs on the inadequacy of FDA oversight of TMI
inplants and | conducted the investigation for the
subconmm tt ee.

During our investigation, we were shocked that
the FDA had allowed TMJ inplants to be sold and conti nued
to allow themto be sold despite very clear evidence of
very serious, irreversible damage in many patients. At
our hearing, which was held in June of 1992, Janes
Benson, who was Head of the Center for Devices at FDA,
prom sed--prom sed--the Congress that FDA would require
the manufacturers to submt safety data through the
pr emar ket - approval process, "As swiftly as we can."”

It was not long after that hearing that M.
Benson |l eft the FDA and went on to a | eadership position



at H MA, which is the Association for Medical Device
Manuf acturers. HIMA, of course, works very hard to keep

devi ces on the market. Congressman Ted Weiss died a few
nmont hs after the hearing on the TMJ inplants and, as a
result of his death, | also left the subcomm ttee.

It has taken seven years now, seven years, for
FDA to finally hold these hearings on TMJ inplants. |
woul d have to say the system so far, has failed that
patients. These hearings are |long overdue and it is now
up to you to make sure that FDA finally gives these
devi ces the scrutiny that they deserve.

| am a researcher by training and | realize it
is very difficult, very, very difficult, to evaluate the
ef fecti veness of these kinds of devices, particularly for
| ong-termuse. One particular problemis that so nmany of
t he patients have had other devices previously put in
t hat have failed and yet you are supposed to eval uate
t hese devices which are maybe different fromthe devices
that these patients have had before.

But that is the real world. Those are the
patients that are using these inplants. That is the
popul ation that really does need to be carefully studied.

The damage caused by unsafe TMJ inplants, as you have
heard, can be serious, debilitating and irreversible.

| have spoken to patients whose |ives have truly
been ruined by the pain and serious health problens cause
by their inplants. As you have heard, these are patients
who cannot eat regular food. They cannot speak or kiss
wi t hout pain and there are those who can barely think or
function because of the pain and the debilitating effects
of pain nedication.

It is unfortunate that, because of that very
serious damage, that there are not nore people who were
able to cone and speak to you today. They are not in a
position to do that and so those of us who can cone, it
is our responsibility to tell you what it is all about.

When FDA determ nes that a nedical device is
safe and effective, patients are, of course, nmuch nore
likely to use it. Since these TMJ inplants have al ready
been avail able for many years due to grandfathering and
due to the lax regul ation, the standard for approval
shoul d be even higher than is usually the case in a PMA

| f FDA gives approval to inplants that are not
really proven safe or effective, obviously, it underm nes
FDA as an agency and the trust that Americans have in
FDA, in particular, and in their governnent nore
generally. So, in review ng these PMA applications, the
Nati onal Wonen's Health Network asks you to consider the
follow ng three issues.

Number one; is there clear evidence that the
product is safe for long-termuse, by which we nmean nore



than five to ten years, for patients who have not
previously had any inplants? How does the inplant
patients fare conpared to patients who have not had any
i npl ant s?

Number two; is there clear evidence that the
product is safe for long-termuse, again nore than five
to ten years, for patients who previously have had ot her
ki nds of inplants? What is going to happen to those
pati ents and how do those inplant patients fare conpared
to other inportant patients who have previously had those
ki nds of inplants but those inplants were renoved?

Three; if a patient has problens with one of
these inplants, do the problens persist after the inplant
is removed? What happens if an inplant has to be
renoved? What happens to that patient? Can the inplant
cause irreversi bl e damage even after the inplant is
renoved?

Of course, | haven't seen the studies that you
are going to be looking at this norning and revi ewi ng.
That is not what | amused to. | amused to having seen

t hem before anybody else. But | can't, therefore,
comrent on the study design or the quality of the
research. Based on ny previous experience, | am
concerned that they may not include a | arge random sanpl e
of patients who were followed for a substantial period of
time, that they may not be eval uated as objectively as
possi bl e by individuals who do not have a financi al
interest in the outcome of the study.

Studi es of selected patients or patients who
have been studied for short periods of tinme, or sanples
were a |l arge percentage of the patients have dropped out,
will not provide the kind of information that you need to
determ ne whet her these inplants are safe and effective.

So, based on the experience of many TMI
inplants, it appears that, to paraphrase and ol d
advertisement, "Inplants are forever." Unlike nost
drugs, the detrinmental effect of unsafe inplants may by
and can be and has sonetinmes been irreversible. So, any
short-term safety data doesn't tell us what we need to
know.

In order for you to do your job to nake sure
that TMJ patients are protected, it is essential that a
substantial nunber of patients be studied for a |long
period of tinme and that patients not disappear during
foll ow up. Please keep that in mnd as you review t hese
studies. The lives and the quality of lives of many
t housands of patients depend on it.

Thank you.

DR. JANOCSKY: Thank you

The two letters that | had alluded to earlier
are concerning the Christensen device so we will hear
those letters tonmorrow during the open public forum



Any questions or comments from panel nenbers?

DR PATTERS: | would like to ask spokespersons
from TMJ Association as well as Dr. Zuckerman that,
hypothetically, if this panel found that, indeed, clear
evidence of long-term safety and efficacy did not exist,
what do you believe this panel should recommend to FDA?

DR. JANOSKY: Would one of the three presenters
like to conment, Ms. Brown, M. Clark or Dr. Zuckerman?

DR. ZUCKERMAN: G ven the history of TMJ
implants, | would have to say that if there are no
| ong-term safety data, that it doesn't prove that they
are safe long-term they shouldn't be approved for sale.

DR. JANOSKY: Additional coments or questions?

|f not, then, at this time we would |like to nove
into the presentation by industry. The presentation wl
be done by TMJ Concepts. You have one hour for the
presentation.

I ndustry Presentation
TMJ Concepts Patient-Fitted TMJ Reconstructi on Prosthesis
MR. ROSE: Good norning. M nane is Greg Rose.

| amthe Director of Regulatory Affairs and Quality
Assurance at TMJ Concepts. | am a nechani cal engineer
with twelve years of experience in the design and
devel opnent of medical products with an enphasis on
orthopedic i nplants and instrunentation.

This norning | will be presenting a description
of our device and a summary of the preclinical studies
that were performed. Following ny presentation, Dr.
Louis Mercuri will be discussing the clinical aspects of
this inplant and the summaries of the clinical studies.

This patient-fitted TMJ) reconstruction
prosthesis is conprised of a mandi bular and a
gl enoi d-f ossa conponent that have been manufact ured
specifically for a particular patient. An anatom cal
bone nodel is produced froma CT scan of the patient's
mandi bl e and maxilla. This nodel is used to design and
manuf acture these inplants to acconmodate the patient's
uni que anatony and the inplanting surgeon's preoperative
pl ans.

| have several slides to show, and | al so have
sonme sanples that you are welconme to | ook at during the
br eak.

Thi s denonstrates the unique nature of each set
of inmplants.

The mandi bul ar conponent i s conposed of a
condyl ar head fabricated fromraw
cobal t-chrom um nol ybdenum al |l oy in a mandi bul ar body
that is fabricated fromtitanium all oy. The
gl endoi d-f ossa conponent is conprised of a fossa bearing
fabricated fromultra-high-nmol ecul ar-wei ght pol yet hyl ene
in a mesh backing which is fabricated from unal |l oyed
titanium as shown in this slide.



The inmplant fixation of both the mandi bul ar and
gl enoi d-fossa conponents is achi eved using small bone
screws, 2.0 mllinmeter diameter. 2.3 mllimeter dianeter
screws are also provided as a safety screw

The materials that are used to make these
i nplants conply with various ASTM standards which are
currently accepted by the Dental and Ort hopedi ¢ Branches
within ODE. They are also state-of-the-art materials
that are used for orthopedic inplants such as hips and
knees.

We al so provide an instrunment set that is used
to replace the inmplant for anchoring the bone screws.

Both the fatigue and the static-strength testing
that were perfornmed were done using a simlar setup
| npl ants were held in an anatom c position. They were
angl ed at 23 degrees in the anterior-posterior plane and
10 degrees in the nedial-lateral plane.

This shows the setup that was used to perform
the static-strength testing.

The fatigue testing was done on siXx speci nens
that were manufactured to the worst-case conditions being
t he narrowest and thinnest inplants. The | oading was

sinusoidal. It was done from 150 pounds meximumto
7Epounds m nimum at 12 Hertz. Testing was perforned over
10 mllion cycles. The failure criteria was for | ooking

for gross fracture of the part or a crack present under
zygopenetrant inspection. No failures were observed.

The static-strength testing that was perfornmed
was on six specinens, also. The specinens were | oaded
until yielding a fracture and the peak | oad was recorded.

The average failure was identified as 790 pounds.

Bond testing was perfornmed to ascertain if the
i npl ant could withstand possi ble separation forces on the
fossa conponent. Failure criteria was established at 75
pounds force and shear. The normal inplant loading is in
conpressi on and doesn't actually create any separation
forces. This was established as a proposed i npact | oad
that the device may receive.

The results of this test was that there is no
speci men failure and the average shear strengths were
reported below. Low and high paraneters were eval uated
in the bonding process. Average shear strength at the
| ow process paraneters was 368 pounds and 322 pounds at
t he high paraneters.

The wear testing that was perfornmed was done on
a special nmechani sm whi ch was devel oped that articul ated
t he device over 25 degrees of rotation. This provided
about 8.3Emi|lineters of translation and it was done
under a 9Ekil ogram constant |oad through the entire
cycle. This was considered worst-case as, during the
normal chewi ng cycle, the joint is actually only | oaded
tenporarily.



There were six specinmens tested over 5 mllion
cycl es under this constant |oad. The frequency rate was
approxi mately 54 cycles per mnute. The environment used
was bovine serum at roomtenperature. The setup i s shown
here in this slide.

The depth of the wear track that was created in
the fossa conmponent was then directly nmeasured. This was
pl otted agai nst the nunber of cycles that inplant had
been exposed to.

A linear regression was then perforned to
estimte the wear rate that was occurring on each of the
inplants tested. You can see here the |linear regressions
and the sl opes of the Iines were determ ned.

The wear test results were then eval uated and we
established a penetrative wear rate for the inplant. W
have a 3 mllimeter m nimum pol yet hyl ene thickness. The
average penetrative wear rate was 0.0097 mlIlineters per
mllion cycles shown in the bottomright-hand corner.

The worst case of all of these wears that were
seen was | ooking at the worst one of these specinens.

The wear life was estimated at 173 mllion cycles,

| ooki ng at the worst case of these specinens. There are
different nodels for the number of cycles a patient nay
see, but a commonly accepted one in the literature has
been a mllion cycles per year and, with this testing,

t he device should withstand nore than a lifetinme for any
gi ven patient.

That concludes the preclinical testing that was
done. Thank you.

DR. MERCURI: Thank you to the panel for
allowing us to present this material today. M nane is
Louis Mercuri. | ama professor of surgery at the Loyol a
Uni versity School of Medicine, Departnment of Oral and
Maxi | | of aci al Surgery.

| have been involved with
t enpor omandi bul ar-j oi nt problens for over thirty years in
my clinical career and | have been involved with the
t enpor omandi bul ar-j oi nt concepts in Techmedi ca prosthesis
since its inception. | have no financial involvenent
with the conpany as of the present date. | have received
sonme conputer support and a m niml consultant's fee for
the work that | have done over these ten years.

Since we have such a diverse and varied group

here, | don't want to be pedantic, but | think we should
all be sure that we understand the problemthat we are
dealing with. | would like to start out by saying that

we are dealing with tenporomandi bul ar-joint disorders
here and it is a spectrum of problens that we deal wth.
Today we are going to basically focus on the
probl ens that affect the tenporomandi bular joint, itself.
Not only is there a spectrum of this disorder
but there is also a spectrum of the managenment for this



di sorder. This is nmy own classification of the

nodal ities that have been used in the past. It is
certainly not all-inclusive, but, for today's discussion,
| would like to focus, again, down on the invasive
nodalities. W are specifically going to be talking
about total tenporomandi bul ar-joint reconstruction.

| bring this slide to your attention because |
woul d like you all to understand that ny own phil osophy
is that the vast majority of patients with
t enpor omandi bul ar-j oi nt dysfunction can be treated in a
non-i nvasive manner, so | do not |like the panel to feel
that nmy thoughts on the clinical aspects of
t enpor omandi bul ar-j oi nt managenent are only focussed on
total joint replacenent.

| firmy believe that the vast mpjority of
patients, as we stand here today, can be treated in a
noni nvasi ve manner for generalized
t enpor omandi bul ar-j oi nt dysfunction. But, for the sake
of today's discussion, we will focus only on total joint
reconstruction.

The reason | got involved in this was this is
the profile of patients that | was starting to see in
1989. As | said, | have had ten years of involvenent
with this. They presented ne with a significant problem

The patients that were discussed in the patient advocacy
part of this presentation were basically these types of
patients.

| was presented with the clinical dilemm of how
to deal with the functional problens that these patients
had. In 1989, the avail able prostheses, the stock
prost heses, that were avail able, the TMJ inplants that
were avail able, could not handle the nutilated joints
that we were seeing in these patients.

Therefore, we started |ooking at what shoul d be
the goal in treating this type of patient. W are now
focussing in a very specific type of patient that | think
you have gotten the flavor for. Wat should be the goa
in reconstructing these types of patients?

| went back into the orthopedic |iterature and
Dr. Petty's book tal ks about what the orthopedic surgeon
woul d do to manage this type of problem because | firmy
believe that this problemis an orthopedic problem

These are the goals that have been devel oped for
t he managenent of this particular focussed group of
patients. We would like to inprove their function and
form We would like to reduce their suffering. W would
like to contain excessive treatnment--in other words, stop
any further treatnment that they would have to have,
contain further costs to the system and prevent further
nor bidity.

When | | ooked into the goals for
t enpor omandi bul ar-j oi nt reconstruction that were proposed



by the Anerican Association of Oral and Maxil |l of aci al

Sur geons, those goals do not address the problens of this
particul ar type of patient. Expecting pain relief that
is 100Epercent is not possible in this particular type of
pati ent.

So the criteria that was established by AAOMS
and was published by AAOMS is really not applicable to
this particular group of patients.

| then realized that |I could not deal wth
treating these patients, or managing these patients, wth
aut ogenous tissue. Autogenous tissue failed routinely.

I n other words, we are tal king now about rib grafts, bone
grafts, these kinds of things, because these patients
were so nmultiply operated that the vascular bed that is
required for a free bone graft to exist and to head was
not there.

So, again, borrowing fromny experience in the
orthopedic literature, this is basically a quote borrowed
fromDr. Harris at Harvard, that, we saw an allopl astic
t enpor omandi bul ar-j oi nt reconstruction--in other words, a
t empor omandi bul ar-joint inplant--as the only possible way
to deal with these particular focussed groups of
patients.

We nust understand that an alloplastic
t empor omandi bul ar-j oint reconstruction is a bionechani cal
solution to severe debilitating anatom cal joint disease.

It is not a primary device. These devices are used to
sal vage patients who have an end-stage di sease because
t hey have pathologically nutilated joints.

We then | ooked at what types of materials have
ort hopedi ¢ surgeons used successfully over the years. |If
we can again go back to the work of Sir John Charnl ey,
back in the 1960s, he found that having a stable part or
a non-noveabl e part, being a netal-backed,
ul t ra- hi gh- nol ecul ar - wei ght - pol yet hyl ene fossa operating
agai nst a noveabl e netal condyle had the best potenti al
for wear.

It al so had the best potential for the device
having | ong-term success. So, orthopedic surgery, the
benchmark for devices was an ultra-high-nol ecul ar-wei ght
nmet al - backed fossa with a chronme-cobalt-nol ybdenum nobile
el ement or condyle. Therefore, the decision was nmade to
devel op a device that m m cked the success that was seen
in orthopedic surgery with these benchmark materi al s.

As you have read in the PMA, these are the
i ndi cati ons that have been proposed in the PVA for the
use of the TMJ Concepts devi ce.

VWhat | would like to do now is go through some
clinical slides to give you the flavor of the types of
patients that we are dealing wth.

The indications | want to tal k about is, nunber
one, ankylosis. For the non-clinicians in the group,



this is a CT scan in a sagittal view The
t enporomandi bul ar joints are these areas right here, so
we are |looking at the right and the left

t enpor omandi bul ar joint. Normally, the joint should | ook
l'i ke a drunmstick, the end of a drunstick, |ike a chicken
| eg.

You can see, obviously, that these joints are
mutil ated by the di sease process and there is, to ny
estimati on, and the estimation of many of ny col |l eagues,
there is no way that a stock device can be made stable to
fit this situation.

As M. Rose has shown you, this is a npodel nade
fromthe CT scan of that particular patient's problem
There is no joint anatony in this situation. Failed
ot ogenous bone or soft-tissue grafts. These are rib
grafts that were placed in a patient who had had
Propl ast/ Teflon inplants. You can see the penetration
into the medial cranial fossa here.

Once again, these joints should |ook |ike
drunsticks on a chicken | eg and you can see you have a
very nottl ed appearance here. These are failed rib
grafts. The work of Wbl ford and his coll eague have shown
that the placenent of autogenous tissue into a joint that
has previously experienced Proplast/Teflon is doonmed to
failure.

This is a typical patient who has had a rib
graft that has failed after Proplast/Teflon. Once again,
you can see that there is no anatonmy here. This is the
fossa. There is no way a non-patient-fitted device or a
stock device would be able to fit in this particular
si tuati on.

Destruction of autogenous graft due to
pat hol ogy. This is an auricular cartilage graft that has
failed in a patient who had Proplast/ Teflon in place
prior to that. You can see again, in a sagittal view,
that the joint, the fossa, has been conpletely destroyed
as well as condyle. The patient has |ost vertical
di mensi on because of that.

Here is the nodel that denpnstrates the
mutil ated anatomnmy associated with this particul ar
probl em

Fail ed Propl ast/ Teflon interpositional inplants;
here, again, is a sagittal view of the patient. This is
posterior-anterior. This is |left of the condyle. You
can see the inplant in place and the destruction that it
has caused not only to the fossa but the to articul ar
em nence as wel |

Here is a nodel of that particular patient with
the nutil ated anatony.

This is another patient who had Silastic in
pl ace for about seven years and the destruction that that
had created, again creating a nutil ated anatony which is



very difficult to deal with with a stock prosthesis. |
must rem nd you that the principle in the alloplastic
managenent of joint replacenment is that the device nust
be stable in situ in order for it to have any sort of
i fespan.

Failed total -joint prostheses, not only the
Vitek. This happened to be a Vitek that is eroded into
the articular em nence. But we have also seen failure of
other alloplastic inplants. This is a device that
fractured after one year because the stemwas to narrow

Here i s another device that was used to
reconstruct the tenporonmandi bular joint that failed.

I nterestingly enough, we see, fromthe literature again,
in Fontino's work, that typically tenmporomandi bul ar-j oi nt
i npl ants have a tendency to show failure within the first
three or four years, if they are going to fail

Most of these patients have these failures in
that period of tinme. Here is another one, a fracture in
the implant. Here is another inplant; the screws are
fractured as a result of the fact that it is nuch too
t hi n.

This is a fossa that was grouted in place using
pol ymet hyl met hacryl ate. Sonmeone determ ned that since
ort hopedi ¢ surgeons use pol ynet hyl net hacryl ate, maybe we
can grout these things into place. The problemwth this
in the tenmporomandi bular joint is that we see fractures
of the mantel of polynethylmethacrylate. This creates a
forei gn-body giant-cell reaction and causes these
implants to fail.

So grouting inplants in is not a reasonabl e approach.

Here is another failed inplant, fracture of the
i nplant, also |loss of the pol ynmethyl met hacryl ate, the
head. Wen we | ook at the tissue, we can see
particul ati on of the pol ynmet hyl met hacryl ate, not a
trenmendous reaction. Certainly nothing Iike we saw with
Propl ast/ Tefl on, but there is still particulation in the
tissue.

Sonet hing we are seeing now are failures of the
nmetallic fossa where the fossa is fracturing and creating
particulation with the process of netallosis and a little
bit nore of a reaction to this type. So we are now
seei ng patients where we are renoving these prostheses
and, again, developing this mutilated anatony that can
only be dealt with with a--

Here is another one. This will give you the
flavor for this. This is a patient with rheumatoid on
the nodel. You can see there are no condyles in this

patient, so it is a significant deformty for these
fol ks.

If | could go to the overheads.

| just want to have one nore--this is sone data
that we | ooked at in patients with failed devices. | am



sorry that this doesn't project well but maybe you can
see it. It was 162 patients with failed devices or
failed grafts. This sort of gives you the distribution
of the failed grafts. 33 percent of the patients had
failed previous grafts; reported with failed devices,
48Epercent with failed devices.

Cbvi ously, the vast majority of those,

22. 8Epercent of those, were Vitek devices but there are
ot her devices associated with failure in here as well.
So | just want to give you a flavor for the devices that
we have seen in the patient cohort that I amgoing to
present to you now.

| am going to go into the clinical studies now.

This data was collected fromeight different surgeons in
five different states using established inclusion and
exclusion criteria with a protocol that was published in
the 1995 Journal of Oral Maxillofacial Surgery article
that | authored along with three other surgeons and a
bi ostati stician which fornmed that basis for the 510(k)
application that was made and approved.

| am going to present three studies today. The
first one is a review of this study, but all of these
studi es were based on the use, for subjective criteria,
of the visual -anal ogue scale. Again, not to be pedantic
but so that, again, we are all on the sanme wavel ength, |
woul d like to discuss the visual-anal ogue scal e that was
used in these studies.

The visual - anal ogue scale is a way for the
patient to be able to objectify a subjective response.
think all of us will agree that pain, jaw function and a
patient's ability to eat is a subjective response. In
order to quantify that response, we have asked patients
to make a mark along this 55-mllinmeter line as to where
they consider their pain level to be, their jaw function
to be and their diet to be.

The | eft-hand anchor is the | owest possible
response so the mark is 0. The right-hand anchor is the
severest response or the worst-case scenario and that
woul d be the highest |evel of pain. So a patient that
would mark at this |l evel would be a 55 and a patient who
woul d mark at this | evel would be a zero.

This is fromthat article. It is a table that
shows the changes in subjective and objective neasures.
VWhen we address the subjective neasures, what we are
tal ki ng about here are the tinme elenments, the tine scale.

We | ooked at the preoperative level of 215 patients with
the nmean score and their subjective responses for pain at
42.

Their mean, on a subjective response for
function, was 39.5 and their nean diet score was 37.3.
As we follow these patients along with an average of a
13-month foll ow up, we can see that these nunbers drop



significantly in the area of pain. 42.2 becane 19.5.

Obvi ously, the higher score in these
measurenents reflects nore dysfunction and all three
measurenents inprove significantly over time. Paired
T-tests showed that all inprovenents were significant at
the p less than 0.0001 |level. Therefore, the
i nprovenents created by the prosthesis in this particular
study appeared in the second nonth postoperatively and
continued throughout the four-year follow up period.

We did the sane thing with the objective scores.

Obj ectively, we nmeasured the interincisal opening of the
patients using a bolley gauge. These neasurenents are
recorded as shown here, that the nean preoperative
opening was 24.2 and that increased as the study
progressed over four years.

We al so neasured left and right |ateral
excursions, again because these could be nmeasured
obj ectively, easily. |If we ook at the statistics behind
this again, it showed, using the paired-T-test that the
i nprovenent found in the objective results were
statistically significant at the p equals 0.0001 |evel.

When we go to lateral excursions, we find that
there is no significant change. 1In fact, the patients
actually look |like they got worse. The reason for that
is that | ateral excursions are controlled by the | ateral
pterygoid nuscle which is attached to the condyle and, in
t he process of placing any reconstructive prosthesis, the
| ateral pterygoid is sacrificed and, therefore, |ateral
excursions do not change. |In fact, they alnost are
conpletely elimnated.

In order to look at the closest follow up
patients in the study, we |ooked at 111 patients. These
were basically ny patients and Dr. Wl ford' s patients
since they seened to have the closest follow up. W then
did the sanme anal yses using the subjective variabl es that
| mentioned before using the visual -anal ogue scale. Then
| will show you the objective variables in a nonent.

This 111 patients were subjected--these were the
111 patients that came out of the 215 that were nentioned
in the 1995 study. You can see, again, a statistically
significant decrease over the first six nonths in pain,
function and diet scores which, as you foll ow these all
the way through, seemto be consistent.

If you look at the raw data for this, you wll
see that, as we get down to here, there are small nunbers
of patients who have entered the study period. | wll
address that issue when | get to the life-table analysis
towards the end of ny presentation. But just to give you
a flavor for that, there are about three patients here at
96 nont hs. There are 13 patients at 84 nonths, 21
patients at 72 nonths. And there are 41 patients at 60
nmont hs and then the nunber drops up into about 60-sonme



patients at 48 nonths.

There has been a question raised about the gaps
or the dropout rate that has been seen. There are a
couple of issues here and | will address the statistical
issue first. This is the objective results which
pretty nuch follows the other--we can see that the
patients started at about 24.sonmething and gradually
i ncreased their opening. Again, renmenber, we are talking
about three patients here so these nunbers, as we cone
out here, may not be quite as significant.

| would like to address this dropout issue.
Based on the 111-patient study which we are calling study
2, the gaps in the foll owup neasurenents appear to be
random and unrelated to the val ues of the measurenents.
These patients with a one-year follow up are simlar to
those without, in fact. None of the baseline variables
are different between the two groups.

This is an analysis that was done by the
bi ostati stician and subm tted on page 0900 of the PMNA
Conpar abl e anal ysis between the baseline variabl es of
t hose patients with and wi t hout two-year follow up show
that the two sets of patients are statistically simlar

So we are dealing with a subgroup of the | arge
group. And when we | ook at them they are statistically
simlar based on the statistical study that the groups
were subjected to. You nust understand that | am not a
statistician. | ama clinician. | ampresenting the
data fromthat standpoint.

| would also like to read a quote fromthe
review, Dr. Runner's report in the review, which you have
in your presence. She states that, "Patients with
one-year follow up are very simlar to those patients
w thout follow up with no statistically different
vari abl es between the two groups.” So this has been
subj ected to statistical analysis as well as the FDA' s
anal ysis as wel |.

The question also was raised as to, "Can we be
sure that this is a sustained change?" So a
bi ostati stician, Ms. Hurder, did a WIcoxon Signed Rank
Test which was perfornmed on the dataset of this 111
patients for which she was able to subset out 69 patients
to see if there were any significant changes between the
basel i ne and twel ve nont hs.

She found, again, if we |ook at the p-val ues
here, highly significant p-values which indicate that
change in pain | evel between baseline and one year was
there. For the mean change data, it appears that the
pain | evels declined significantly during the one-year
post - operati ve period.

The average change data shown showed significant
decreases in function and diet scores during the first
year of follow up. The maxi mum i nci sal -openi ng scores



increased significantly during the sane tinme interval.
In other words, if we |ook at the nmeans here, a negative
mean will mean inprovenent towards the positive side.

A positive down here in maxi mumincisal opening
means that the patient has opened wider. Over the first
year, using the Wl coxon Signed Rank Test, it showed, at
a very significant |evel, that there were changes.

What we al so, then, wanted to look at is this
change sustai ned over the 12, 24 and 36-nonth interval.
And so a repeated neasure ANOVA-F test was done to prove
statistically that there were changes that occurred.

Stabilization is interpreted to nmean that the
sl ope over the interval is zero. |In other words, it
doesn't change. The slope of the regression |line doesn't
change and if we cone up with a p-value of |less than 5.0,
t hen we have no change there.

The acconpany table shows--1 am | ooking at this
tabl e, now-the estimated coefficient of regression of
the slope, standard error of the estimte of the
coefficient, the degrees of freedomfor the test and the
f-value statistic and the p-value for each of the
measur enent s.

Nonsi gni fi cant p-values for both pain and
function would indicate that the slope of the regression
line is not statistically different fromzero; in other
words, that there is a sustained change. Both of these
measur enents appear to show stability between 12 and 36
nmont hs. So, for pain and function, we have a significant
change that is stable from 12 to 36 nonths.

The sl ope of the regression line for diet was
significantly different from zero; therefore, there was a
change. But when we | ook at the change that occurred,
the change was 1.8 mllimeters on the visual anal ogue
scal e per year over the study period.

Al so, the rate of change fromthe maxi nal
i nci sal openi ng showed an i nprovenent of 0.8 mllineters
per year. Again, it wouldn't be reflected in the p-value
because it is not a statistically significant nunber.

| would also like to coment fromDr. Runner's

review. "A prelimnary evaluation of the prospected
post mar ket surveillance study was al so presented,” which
is what | amgoing to present at this tinme. "The results

are consistent in the trends for decreased pain,
i ncreased function and increased interincisal opening."”
What you have before you nowis the initial data

fromthe postmarket surveillance study that has been done
on the patients that have been inplanted since 1998. So
we have basically a one-year follow up on these patients.

| realize that one-year follow up is not sonething that
we can actually base our presentation on but what | woul d
like to be able to show you is that we can now reproduce
the data that was shown in study 1 which was the report



in the Journal of Oral and Maxillofacial Surgery and
study 2 which was the subset, which, by the way, that
study has been accepted for publication in the

peer-revi ewed Journal of Oral and Maxill ofacial Surgery.

So we are now tal king about 128 patients that
have been inplanted and ten of those patients have cone
to one year at this point. So this slope of this line is
in agreement with the slope of the lines of the other two
presentations showi ng reproducibility of the data.

This is, again, the objective results of that
sane group of 128 patients. Again, to give you a flavor
of the nunmbers of patients we are dealing with, this is
128 patients at time 0. At two nonths, there were 80
patients. At six nonths, there were 52 patients and at
one year, there were ten patients.

Again, | want to stress the reproducibility of
t hi s data.

| think it is inportant that we tal k about
adverse events that have been reported. These adverse
events with the TMJ Concepts device only involved the
renmoval of nine devices--1'"msorry; thirteen devices in
nine patients. |If you |ook closely at the categories,
devi ce renmoval due to failure or conplication, there are
five. These occurred early in the use of the device and
were basically design issues.

The design, as M. Rose showed you and that |
showed you, has changed to the point where we use nore
screws than were used before. Interestingly enough, even
t hough we have gone to nore screws, these all occurred
early on. As | nentioned before, Fontino's report showed
that alloplastic devices typically will show failure in
the first three to four years.

We al so had devices renoved not due to failure
or conplication. These were eight devices that were
renmoved in four patients because the patients wanted them
renoved. | don't like to give you anecdotal data but one
of the patients decided that she was receiving radio
signals through it and deci ded she wanted it renoved for
t hat purpose.

Anot her patient had hers renoved because she
deci ded she didn't want to have netallic devices in
pl ace. We were able to retrieve the histology fromthe
surgeons who renoves these devices--1 did not renove
t hese devi ces--and found no clinical evidence of any
failure of either bone or soft tissue associated with
t hese devi ces.

So these devices were renoved because the
patients wanted them renoved not because of a clinical
reason to have themremoved. So we only have thirteen
devices that were rempved. There was inproper fit and
di sl ocation involved early on. Again, we are talking
about the patient-fitted device that involves a CT scan



and it involves a new technol ogy.

As with any new technol ogy, the initial

pl acement of these can result in |earning-curve failures.
The dislocation led to a change in the fossa, putting a
lip on the anterior and a larger lip on the posterior.
Since that has been done, there has not been another

di sl ocati on that has been reported.

Post operative infection was only seen in three

devices and three patients all of which resolved easily.
The | argest adverse effect, again which didn't result in
renoval of the device, was the devel opnent of
hypertrophi c bone. When we did an anal ysis of these
patients, we found out that all of these patients, the
hypertrophi c bone developed within the first thirteen
nont hs.

Al'l of these patients had had ten or nore prior
procedures, so we feel that there is an inportant issue
there that should be addressed. And there were others.

| would like to take you through the life-table
anal ysis now. The feeling of a life-table analysis is
that, since patients are not all entering the sane
interval at the sanme tinme, there should be a statistical
way to find out how | ong a device that was inplanted at
time zero will last, what is the |ikelihood of that
device lasting all the way through the period.

The life-table analysis was devel oped in two
ways. The first one that you have before you is the
life-table analysis, patients having devices expl ant ed
with or without indication. So that is both groups that
| tal ked about in the previous slide; the patients who
had an indication for renoval of the device and those
patients who did not have an indication for the renoval
of the device.

This is in our dataset with the closest follow
up of 11 patients. The key to this is if you | ook at the
seventh colum over, these are the patients that have not
yet entered the period. W can see that there are a
| arge number of patients who have not entered certain
periods. One of the reasons that it appears that the
data has a |lot of holes in it is the fact that we have a
| arge nunber of patients who have not even entered the
period in order to collect the data.

The other one | would like you to ook at is the
fifth colum across, this colum right here, the total
patients having patients having devices explanted. [If we
go down here and we find the fourth and fifth year, al
of the explantations have occurred up in here which
basically agrees with Fontino's study that | nentioned
twi ce already.

But now, if we go back down to the fifth year
all the way through the tenth year, granted that the
nunbers are small, we still should be seeing some devices



that are failing if this is a bad device. W have no
devi ces that have failed requiring explantation fromthe
fifth year to the tenth year.

So this life table includes both inplants that
are explanted with or without indication and we can see
that the 95 percent confidence for the cunul ative
probability that these devices will last to the ten-year
mar k, which is the orthopedic standard is about 85
percent.

The next slide is the same |ife-table analysis
t hat was done only with those devices renoved for an
i ndication. In other words, we have now elimnated the
patients who requested the device with no clinical reason
to have them renoved fromthe study.

We can see, again, basically, that this colum
stays the sanme. There are none here. W have these
patients entered at the interval here. Now, with the
95Eper cent confidence interval for cunulative
probability, the |ikelihood of an inplant placed in day 1
surviving ten years is 90 percent.

So | think it is inportant that the panel and
t he audi ence understand that aspect.

| have a few nore mnutes. | would |like to show
the next series of slides. | think it is inmportant for
t he panel and the audience to maybe see what a case | ooks
i ke fromthe beginning to the end. | don't want to give

you all the details on this case, but this is obviously a
patient who has had rultipl e tenporomandi bul ar-j oi nt
procedures with a nutil ated anatomy of the joint here.

She has an open-bite deformty. Her mandible is
deviated to the right. She is in significant disconfort,
not only fromthe fact that she can't open and cl ose her
mout h but the fact that she has trenmendous nuscle spasns
not only on this side but also on the opposite side
because of the shift of the mandi ble.

This is the nodel of that particular patient and
| think it is pretty evident, the shift in her jaw. You
see her teeth don't conme together on this side.

This shows the normal anatony on the patient's
left side and this is the nmutilated anatony on the right
side. This patient had five prior
t enpor omandi bul ar-j oi nt operati ons.

The nodel can then be adjusted to the patient's
occlusion so that their bite can be placed appropriately.

A wax-up of the device is done. Because there is a
wax- up here and, for the people with dental training in
t he audi ence, does not nean that the device is cast.
This is just nmerely a design. The device is actually
mlled so that there is no casting involved in this.

Casting can instill crystalline defects so
mlling the device is an appropriate way to deal with
this. This just nmerely shows what the device would | ook



like.

The device is placed through two incisions here.

This was the | ower device and, again, you can see, from

M. Rose's presentation and ny presentation, that all of
t hese devices are completely different. They don't | ook
the same at all.

This is the device in place before the screws
have been placed in the fossa conponent as it is attached
to the zygomatic arch. You can see that the ball which
has a geonetry which is perfectly nmated to the geonetry
of the ultra-high nol ecul ar-wei ght pol yet hyl ene, again
stressing the fact that this is the benchmark nmaterial s
t hat have been used in orthopedic surgery for over thirty
years. This shows that relationship

This is the patient's panoram c radi ograph that
shows the device in place. The fossa liner of the
titani um nesh shows up on the radiograph. Obviously, the
ul tra-hi gh nol ecul ar-wei ght pol yet hyl ene, since it is not
radi odense, does not show up.

And then, in an anterior-posterior view, we can
see how nicely the titanium mesh confornms to the remant
of the fossa, how centered the condyle is in the fossa
and the bicortical nature of the screws as they pass
t hrough the inplant and through the remant of the ranus.

It also shows now that the patient's jaw is
symmetrical and this patient has gone on to do very well.

That is the end of the slides.

| would like to close with a statement read
directly fromthe report of the FDA, that "The TMJ
Concepts Inc. docunentation answers nost of the essenti al
guestions that should be asked in relation to total
t empor omandi bul ar-j oi nt reconstruction. They have
present ed evi dence that the characteristics of the
patients that did conplete the extended period of follow
up are very simlar to those who were [ ost. The conpany
has al so started a postmarket study to prospectively
foll ow addi ti onal patients.

"In addition, the engineering review of this
i npl ant has denonstrated that its principles of action
are very simlar to other, nore fully characteri zed,

joint reconstruction--i.e., total hips--in terns of the
materials and the nechani cal characteristics.”
Thank you very nuch and | | ook forward to any

guestions that you may have.

DR. JANOSKY: At this tinme, we can have a few
guestions fromthe panel nenmbers for TMJ Concepts.

DR. PATTERS: Dr. Mercuri, can you estimte the
percent age of adverse reactions?

DR. MERCURI: It is about 8 percent.

DR. PATTERS: And the percentage of inplants
renoved was 13 percent in study 2?



DR. MERCURI: It was not 13 percent. It was 13.

DR. PATTERS: OQut of 113 patients?

DR. MERCURI: Right; 113 patients.

DR. PATTERS: And 13 patients had them renoved?

DR. MERCURI : Ri ght .

DR. PATTERS: 12 percent?

DR. MERCURI: Right.

DR. PATTERS: What percentage of patients were
not inproved or their synptomatol ogy was not inproved, or
was nmade worse?

DR. MERCURI: | didn't include that in ny
presentation. That depends on the nunmber of prior
operations that the patient had. W had that data in the
PMA. It shows you that if a patient has had zero to four
prior surgeries that the |ikelihood of them not i nproving
is very low whereas if a patient has had five to nine, or
nine or nore, prior operations, that their inprovenent is
much | ess.

So | would direct you to that data as a response
to that particular question. That has al so been
reproduced in other studies that have been done in the
literature. The nore surgery that is done, the |ess
likely the paranmeters that we | ooked at would inprove
ot her than for function.

DR. PATTERS: Lastly, then, if | understand your
dat aset, you show that the preoperative conditions of the
patients that return for follow up did not significantly
differ fromthe preoperative conditions of those who did
not return. How can we be sure that the result of
treatment wasn't different between those two groups?

DR. MERCURI: | think the reproducibility of the
data in basically three different studies which shows
statistically significant inprovenment over the tine
period of the studies is a significant response to the
devi ce.

DR. PATTERS: Could it be argued that those
patients who did not feel they were hel ped did not cone
back?

DR. MERCURI: That could be argued. It could
al so be argued that we are dealing with eight different
surgeons over five different states and even in study 2,
when it was just Dr. Wil ford and ny patients that we were
| ooking at, because this was a limted clinical trial and
there were a limted nunber of people doing these
procedures, patients traveled a significant distance in
order to receive treatnent.

I n many cases, the evaluation of these patients
was |l eft to the referring surgeon. |In many cases,
despite repeated attenpts to have the referring surgeon
or the patient respond to the data questions, it was
i npossible to receive that data.

DR. PATTERS: Thank you.



DR. BERTRAND: Peter Bertrand for Dr. Mercuri.
On this gap of patients follow up-w se, when you
initially assessed the patients, was there any type of
psychonetric inventory to nmeasure the inpact of what has
al ready happened to that patient in the past, or what
kind of life challenges they may have faced apart from
t he surgical procedures that had confronted themin order
to nore adequately characterize what kind of patient you
were dealing with fromthe begi nni ng?

DR. MERCURI: To answer your question quickly,
in a mpjority of the cases, no. To expand upon that, the
issue with these patients was, as | stated fromthe
begi nning, a functional issue and in hopes to try to
allow themto regain some function and be able to eat, |
think it was addressed in the patient advocacy group that
t hese were patients whose |ives had changed dramatically
in terms of their ability to eat, their ability to gain
wei ght because they were | osing weight because they were
not able to eat, it was inportant that they get their
function back.

| also addressed, in one of the goals, the fact
that these patients were suffering. Wen you are | ooking
at the chronic-pain, the conmponent of suffering increases
rather dramatically in those patients. Part of the
suffering that these patients have, as a clinician who
sees these patients all the tine, is the fact that,
nunber one, they can't open and close their nouths and,
nunber two, they don't | ook very good because their jaws
are deviated fromone side to the other

| have found in ny experience of over thirty
years in dealing with these types of patients that as
soon as we send them off for psychonetrics, and |
under stand that psychometrics is very inportant in
dealing with these patients and | have a whol e dataset on
t he psychonetric conponent of this, but as soon as we
start sending them off for psychiatric eval uation, or
psychol ogi cal evaluation, we immediately turn them off
and they imedi ately | eave.

The concern, at that point, is that they becone,
again as the patient-advocacy group spoke, "It is all in
my head." That is a point that I, as a clinician and as

a surgeon, have no expertise in that area.

We have referred some of the significant
patients with significant psychometric problens to the
clinical psychologist. But | cannot, as | sit here
t oday, give you the exact nunber of those patients. It
is a long answer to your question, but I think it is
ger mane.

DR. BERTRAND: The literature on chronic-pain
patients is showi ng that upwards of 50, 60 percent of
them may have some type of history of abuse in their
past. So, in this particular group of patients, we have



no way of assessing whether that was ever an issue for
t hese particul ar patients.

DR. MERCURI: That's correct. It is uncommon
for a patient to volunteer that information even when
asked directly. | read the sane literature you have
tal ked about and | have tried to address that issue as a
clinician with these patients, but, in nost of the
eval uations that I do of these patients clinically, the
significant other, the spouse, is typically in the room
and it is very difficult to get these patients to give
t hat response.

But | agree with you.
DR. BERTRAND: Thank you.
DR. HEFFEZ: | have a question for the
engi neering departnent. |I'msorry; | didn't catch your

name. My nane is Leslie Heffez, by the way.

MR. ROSE: Greg Rose.

DR. HEFFEZ: And then I would like to ask Dr.
Mercuri two questions.

You tested in vitro the nechanics of the joint
in worst-case scenarios. You also tested it with
transl ati on of the conponents; is that correct?

MR. ROSE: That's correct.

DR. HEFFEZ: | would like to know, from an
engi neering point of view, do you feel that the
wor st - case scenario would be one in which there was no
translation versus one that there is translation?

MR. ROSE: Are you referring specifically to the
wear study?

DR. HEFFEZ: Wear study and--1 don't have the
names of the studies.

MR. ROSE: The fatigue strength and the static
strength were done w thout any translation to assess the
i kel'i hood of the mandi bul ar conponent to w thstand
fracture. And that was done with conpressive | oads.
There was no translation in that test.

In the wear study, we created translation and we
| oaded it throughout the cycle and that was consi dered
wor st - case since those | oads would not normally be seen
by the inmplant throughout the chew ng cycle.

DR. HEFFEZ: Did you test it at all for pure
rotation? Did you test the wear under pure rotation?

MR. ROSE: No; the wear was tested with
transl ation.

DR. HEFFEZ: | have a question for Dr. Mercuri.

Typically, these patients are a heterogeneous popul ation
with heterogenous synptons. One of the problens is that
you identify indications for doing the procedure but
there are, within those indications, one particular
subset which is particularly difficult to reconstruct,
and that is the Proplast/Teflon patient, we will call it.

VWhen you mi x the data between the different



types of populations, sometines it is hard to interpret
the data. Did you make any effort to identify sinply

t hat patients who have been inplanted with
Propl ast/ Tefl on and their outconmes?

DR. MERCURI: That data was | ooked at. It was
done a while ago. | don't believe there was any
difference in the ultimte end result. That has not been
published and | don't think that is part of your report.

Dr. Wl ford presented a paper where he | ooked at the
Propl ast/ Tefl on patients and conpared autogenous grafting
to alloplastic reconstruction and found a statistically
significant inprovenent using an alloplastic over
aut ogenous tissue.

That is not the same study that you are talking
about but it is an anal ogous study.

DR. HEFFEZ: One of the problenms is that, as a
clinician, one can see the results of treating patients
with inflanmatory di sease and patients being treated for
bony ankyl osis. Those patients typically do better than
the other type of patient which is one who has had a
fail ed prosthesis.

It would be interesting to know how your data
pl ays out sinply |ooking at that data rather than those
ot her patients which typically do better postoperatively,
or nmedically.

DR. MERCURI: | would suspect that they would do
better. | think we have the data that would show that.
| just don't have it avail able.

DR. HEFFEZ: | have one | ast question. |[Is there

any di sadvantage to not having the ultra-nol ecul ar-wei ght
mat eri al radi opaque and nonitoring the device as far as
fracturing of the material, or significant wear of that
mat eri al ?

DR. MERCURI: | think fromthe wear data that
M. Rose has presented, it is so mnor and m nimal that
it would be not measurable on a radi ograph. 1In my 1995
paper, | present two- and three-year histology taken from
patients who have been inplanted for two and three years
of the soft tissue between the ultra-high
nol ecul ar - wei ght pol yet hyl ene and t he
chrome-cobal t - nol ybdenum head.

In fact, | have those slides if anybody is
interesting in seeing them The histol ogy shows no
particul ation. W are seeing just dense fibrous
connective tissue. So, again, in tw to three years,
follow up on those patients, we don't see that.

DR. HEFFEZ: Early in the device fabrication,
there was sonme separation of the ultra-nolecul ar-wei ght
fromthe backing.

DR. MERCURI: There was one case; Yyes.

DR. HEFFEZ: That has not occurred since?

DR. MERCURI: That has not.



DR. BURTON: Richard Burton for Dr. Mercuri. |
have three short questions for Dr. Mercuri. The first
one i s have you made any kind of judgment--you said that
the orthopedic standard is approximtely ten years on
what is the potential |ife span. Most of these people,
| ooki ng at your denographic data, are still relatively
young and | ooking at |ife spans, whether or not this
devi ce should have at | east sone type of |life span
associated with it?

DR. MERCURI: We have given you the life-table
anal ysis for ten years. | think that, since the device
has only been used for ten years, we have to say that
foll owi ng the benchmark of orthopedics that we are
tal ki ng about ten years. But | will anmend that by saying
that we know that patient-fitted devices--in other words,
devi ces that are made specifically for the anatom cal
problemthat is associated with these patients--since
they fit so well and that the failure of devices is
typically when these devices do not fit well and that
they start to nove, the analogy for the dental group here
is dental inplants, that if we place a dental inplant
that is not conpletely solid in bone and it rocks or it

noves, it is going to fail, whereas if you have an
inplant that fits perfectly or fits as close to perfect
as we can humanly make it, that the inplant will stay for

a long period of tine.

So ny feeling is that because these are
patient-fitted devices, or fit so well to the patient,
that they should last longer. But | have no data that
will prove that.

DR. BURTON: This may be for either one of you,
but why did you devel op a subset of your original data
and present it sort of as a secondary study when, really,
my reading of it is it is an extension of the one
grouping of patients, in ternms of just involving two
surgeons by the total eight?

DR. MERCURI: As | stated in ny presentation, we
felt that we wanted to | ook at the patients that were the
cl osest followed of that |arge group; in other words,
where the data was the nost conplete and, for the reasons
| mentioned before for Dr. Patters, the fact that we have
ei ght different surgeons, five different states, in the
ori gi nal study.

The dropout rate, trying to get the data, was
| arge so we wanted to narrow it down so that we were only
| ooking at the patient that had the best follow up.

Again, even with two surgeons, because we are dealing
with patients comng fromdifferent parts of the country,
different countries, we still were not able to get the
data as closely as we would |ike to.

So that is the reason for the 111.

DR. BURTON: One |ast point. You nentioned, in



your presentation--you showed, in fact, one set of

radi ographs in a rheumatoid arthritis patient. How many
of these have been used in rheumatoid reconstruction as
opposed to patients with other types of surgery. Dr.
Heffez mentioned Proplast. Do you have any idea what

t hat m ght be?

DR. MERCURI: It is a smaller nunmber. Again,
have that data soneplace. | just don't have it with me
now, but | can tell you percentagew se, it is a smaller
nunber than Proplast/Teflon patients. It is a smaller
nunber than the multiply operated patients.

| can all tell you, as, again, | responded to
Dr. Patters' question before, these are the patients that
represent the zero prior operations. | wll tell you
that those patients do remarkably well conpared to--if we
br oke out just those patients and showed you that
particul ar data, it would be remarkably different.

DR. BURTON: Thank you.

DR. JANOSKY: Dr. Rekow, just one |ast question
and then we will resune |ater.

DR. REKOW Can | make it two short ones?

DR. JANOSKY: Ckay; two short questions.

DR. REKOW This is Diane Rekow. Dr. Mercuri,
you had a few patients that you ended with failures from
your device. | assune that they were explanted, at | east
a few of them | don't renenber the nunber.

DR. MERCURI: Yes.

DR. REKOW \What happened to those patients?

DR. MERCURI: | can only tell you about two of
t hose patients. | received information from ny
col |l eagues in other cities where these patients had these
devi ces expl anted--are you tal king about the patients
t hat had t hem explanted for no reason?

DR. REKOW No, no, no. The ones--

DR. MERCURI: You are tal king about the
failures.

DR. REKOW Yes.

DR. MERCURI: Those patients ended up with
either rib grafts or the Christensen prosthesis. | don't
know how those patients did. O the patients that had
them renmoved for no clinical reason, there were two
patients that | was able to follow up on and do the
hi stology from As | nentioned in ny talk, one of those
patients ended up having not hi ng done.

The ot her patient ended up having a rib graft
pl aced that failed and then she had a Christensen
prosthesis placed that she then also had renoved. And
she is now left wi th nothing.

DR. REKOW The other question | have is for M.
Rose. Could you tell us a little bit nore about what
wear degree you did see when you were doing your tests,
what size particles? You had sone wear, so | assune that



there was sone debris of some sort. What size was it?
How much of it was there and what shape and what were
sone of the mechani sms you suspect were the cause of the
wear ?

MR. ROSE: The wear that we saw was just caused
by the translation. W approximted the volunetric wear
by calculating the area of the wear tract that we saw.

We did not do any anal ysis of the particul ates.

DR. REKOW Did you collect any of thenf

MR. ROSE: No; we did not collect any of them

DR. JANOSKY: You will be available this
afternoon for additional questions by panel nmenbers; is
that correct?

MR. ROSE: Yes.

DR. JANOSKY: | am pretty sure panel nenbers do
have sone questions. We will let those go until after
 unch and after the FDA presentations.

MR. ROSE: Can | point out that we have sone
inplants that we are going to | eave on the table if
people would like to | ook at them during the break.

DR. JANOSKY: Is it ny understanding that they
need to be described for the record, what those inplants
are? Is that true? OCkay; that's fine.

At this tine, let's break for lunch. M watch
says that it is 12:50. We will return at 1:50 which is
one hour. We will resume at 1:50.

[ Wher eupon, at 12:50 p.m, the proceedi ngs were
recessed to be resuned at 1:50 p.m]



AFTERNOON PROCEEDI NGS
[2 o' clock p.m]

DR. JANOSKY: We will continue the afternoon
session. At issue is a review of the premarket approval
application by TMJ] Concepts. This afternoon's session
wll start with an FDA presentati on.

The order of the presentation for the FDA w ||
be Dr. Susan Runner, Ms. Angela Blackwell followed by Dr.
Murti Pannapol |i .

FDA Presentati ons

DR. RUNNER: Good afternoon. | hope you all had
a good | unch.
Over the next two days, this panel wll consider

premar ket approval applications for devices intended for
the prosthetic reconstruction of the tenporomandi bul ar
joint. These devices have a very long history with the
agency, with the patient popul ation, researchers and with
sur geons.

| would like to begin with a little bit of a
hi story of these devices, then give you sonme of the
agency concerns and then give some specific information
on the clinical review of the PMA that is the subject of
today' s del i beration.

The final rule that classified TM) inplants into
class Ill included the total tenporomandi bul ar-joint
i npl ant, the mandi bul ar-condyl e prosthesis, the
gl enoi d-f ossa prosthesis, the intraarticul ar-j oint
prosthesis. This occurred on Decenber 20 of 1994.

The panel believed that these devices presented
a potential unreasonable risk to health and that
insufficient data and information existed to determ ne
t hat general controls were adequate to provide safety and
effectiveness information for these devices. This
classification, as you all know, canme after several very
wel | - known i nmpl ant disasters related to TMJ i npl ants.

The earliest day by which PMAs could be called
for was June 30, 1997, thirty nonths after the original
classification. The FDA subsequently issued a proposed
and final rule to require the filing under Section 515(b)
of premarket approval applications. The actual call for
PMAs then occurred | ast Decenber 30, 1998.

The FDA did receive a reclassification petition
on April 30 of 1996. This requested that the agency
reclassify fromclass Ill to class Il the
mandi bul ar-condyl e i nplant that is neant for tenporary
reconstruction in tunor-resection patients. Based on
panel recommendati ons and data, the panel recomended
that class Il with special controls was reasonabl e for
this type of device.

This reclassification does not enconpass all of
the indications for the mandi bul ar-condyle inplant. This
is limted to the intended use for inplantation in the



human jaw for tenporary reconstruction of tunor-resection
patients. The agency intends to grant this
reclassification but it has not beconme finalized yet.

The term "tenporomandi bul ar-j oi nt disorders,"” as
you have heard a | ot about today, is a collective term
and it may include a variety of different diseases of the
masti catory nuscle system and the associated joint. The
mechanics of this joint allowinsight into its function
and its dysfunction.

The tenporomandi bular joint, |like other joints
in the body, is subjected to intrinsic and extrinsic
stresses and the normal process of aging. The TMJ,
itself, is a very conplex joint and it is intimtely
related to the nuscles of mastication, the teeth, the
nervous system and other cranial-facial nuscul ature.

A fibrous disc divides the joint conpartnment
into two cavities and provides a noveable articul ar
surface. The nervous system provides joint and the
associ ated nmuscles with inportant information on pain,
touch and novenent.

The term nol ogy involved wth tenporonmandi bul ar
joint has also had a conplex history. W have heard it
call ed TMJ, crani omandi bul ar dysfunction,
occl usal - mandi bul ar dysfunction, tenporonmandi bul ar-j oi nt
dysfunction, et cetera, et cetera.

The original synptons and signs of the varying
di sorders do include pain, joint sounds and linted
mandi bul ar novenment and range of notion. Disorders of
this joint are an extrenely inportant source of
oral -facial pain, especially in wonen. Treatnment
strategies range fromreversi ble recomendati ons for
reversi bl e therapies such as mandi bul ar splints and two
nmore non-reversi ble therapies such as occl usal
adj ustments and invasive surgical procedures.

Most recent recommendati ons suggest that
conservative approaches to therapy should be initiated
bef ore non-reversible therapies are tried. There is,
however, a patient popul ation for whom nonsurgi cal
treatment is not an option. This subset of patients has
had a variety of previous non-surgical treatnments and has
al so had at | east one previous surgical procedure.

These surgical procedures could include failed
Propl ast/ Teflon inplants or other types of
al |l oplastic-joint reconstruction or failed autogenous
grafts. Often, these patients have experienced numerous
surgeries to one or both joints. The original presenting
conplaint is often clouded because nunmerous surgical
procedures have conplicated the diagnostic picture.

| nfl ammat ory and/ or i mmunol ogi ¢ responses in
sone of these patients may preclude further autogenous
reconstruction. These patients present with severe pain,
as you have heard, and extrenely linmted function.



The popul ation in need of surgical
reconstruction may al so include patients with severe
trauma, neoplasns, arthritis to the joint, that render it
dysfunctional. There is a significant need in the
clinical community for devices to reconstruct this joint.

Success of the surgical results fromthese
reconstructions has to be tenpered with the realization
that the reduction in painful synptons and the increase
in function my be limted at best for many of the
patients.

Total joint replacenment in the tenmporomandi bul ar

joints have had a m xed history as well. Surgeries to
address the lack of function and chronic pain have been
overutilized. This overutilization of irreversible

procedures was wel | -docunented at the National Institutes
of Health Technol ogy Assessment Conference in 1996.

The overutilization of procedures has resulted
in use of sone materials that have been inadequately
characterized prior to inplantation. The result of this
is a cohort of patients who have significant chronic pain
and dysfunction with few alternatives except for
total -joint reconstruction.

Adequat e exam nation of the mechanical and
structural characteristics as well as bioconpatibility
characteristics of the materials used in prosthesis
joints is essential to successful reconstruction.

Perfect biological substitutes, of course, have
not been devel oped but we do know that the
characteristics of successful reconstruction include
bi oconpatibility of materials, devices that are designed
to withstand applied |oads, and stability. It is
i nportant, fromthe agency's point of view, that devices
that are intended to reconstruct this joint have a
conpl ete characterization and include as nuch patient
information and preclinical testing as is reasonabl e.

I n addition, adequate follow up of the patients
receiving reconstruction is essential to interrupt any
potential problems that may occur. Wth this informtion
in mnd, | would |like to present ny clinical review of
the PMA that we are considering today.

TM] Concepts has presented clinical data to
support their premarket approval application for their
total joint. This study was initiated to evaluate the
out come on 215 patients which included 363 joints. They
were treated with the sanme protocol by eight different
oral and maxill of aci al surgeons, as you have heard
bef ore.

Endpoints in the study were pain, function and
interincisal opening. All patients were fully infornmed
as to the nature of their prosthesis and the nature of
t heir di agnosed condition.

The CADCAM TMJ reconstructi on device was pl aced.



This dataset, on initial analysis, suffered froma
significant | oss-to-follow up. Approximately 35 percent
of the initial group was lost to follow up. A second
anal ysis was perforned that anal yzed a subset of these
patients which you heard before, another 11 patients,
that were primarily seen by two surgeons, who were
i nplanted with 195 joints.

Overall results, as you have also heard in terns
of their statistical analysis, was remarkably simlar to
the characteristics of the total group.

At issue is are the characteristics of these
patients any different fromthe patients in the |arger
group and are these characteristics different from
patients that were lost to follow up. W have heard sone
of the explanations for these kinds of m ssing points of
dat a.

In addition to the data fromthis previous
study, the conpany, after receiving their 510(Kk)
clearance, did initiate a required postmarket
surveillance study. This study, as you have al so heard
in their very early prelimnary data, also correlates
well with the data fromtheir previous studies. This
study was prospectively designed and approved by the
agency and, to date, over 100 patients have been
enr ol | ed.

The TMJ Concepts docunmentation answers, as you
have heard nmy words cone back to ne, nobst of the
essential preclinical questions that should be asked in
relationship to the total tenporomandi bul ar-j oint
reconstruction. Follow up is not ideal. They had many
patients that were lost to foll ow up.

The sponsor has provi ded some expl anation for
this loss to follow up but they al so have provided
preclinical data that indicates that the characteristics
of this joint are simlar to other successful joints that

are reconstructed in other parts of the body; i.e., total
hi ps.

We are going to go on with our evaluation here
and Ms. Angela Blackwell will give her engineering
revi ew.

DR. HEFFEZ: Dr. Runner, can | ask you a
guesti on.

DR. RUNNER:  Yes.

DR. HEFFEZ: The approval of the prospective
study; what was, exactly, approved, the nethodol ogy or--

DR. RUNNER: The conpany, after they received
their 510(k) clearance, because they received cl earance
to market the device before PMAs were called for, and
because this was a device that has a required postnmarket
study, the conpany cane to the agency with a prospective
protocol which included nunmbers of patient, endpoints,
follow up, all the forms that you would in a prospective



st udy.

We went back and forth a few tinmes and then it
was cleared for themto begin this study.

DR. HEFFEZ: So this is essentially--it is not
simlar to an IRB institutional review, is that right?

DR. RUNNER: It is nore simlar to an |IDE-type
of review, if you had to conpare it, because we had to
approve the protocol before they could begin the study.

DR. BERTRAND: This study is ongoing; correct?

DR. RUNNER: This study is ongoing.

DR. BERTRAND: For how | ong?

DR. RUNNER: It is a required three-year foll ow
up of the patients that are enrolled. So, once they

reach their--1 don't renmenber how many patients. It is
100Epercent of all patients that received the joint for
the first two years it is on the market. So that is the
requirement. And they will be followed for three years.
DR. BERTRAND: Thank you.
MS. BLACKWELL: | amthe |ead reviewer for the
PMA for TMJ Concepts. | also performed the engineering

review of this PMA

The sponsor has conducted appropriate fatigue
and wear testing. In my presentation, I will outline the
sunmary of the data that was presented.

Testing was reviewed under the 510(k) K954224
except for the bond-strength validation. So, in other
words, all of the engineering testing that appeared on
the PMA was present when we reviewed the 510(k) in 1995.

The materials and designs for this inplant are sim|lar
to successful orthopedic inplants.

One of the types of testing they perfornmed was
dynam c-fatigue testing. The paraneters of the test,
beli eve nost of these were stated earlier in the
conpany's presentation, but it was 12 Hertz assessed in
air for 10Em | lion cycles. They used six sanples and
their sinusoidal |oad was between 7 and 150 pounds.

They had no failures and there were no cracks
det ected when they used a dye-penetration test. No S/N
curve was generated because there were no failures.

Normal |y, an S/N curve is the type of data that you woul d
generated froma fatigue test, but you have to have at

| east one failure to get your endpoint for the curve. So
if you have no failures, it is not really useful.

Literature references show that the maxi mum bite
force is in the range of 300 pounds. |If you | ook back,
we will see, on the testing paraneters, there |oad went
up to 150 pounds. So that is why this is of inportance.

The TMJ surgical patient would have a decreased
bite force secondary to a |loss of nuscle attachnment. So,
the 150 pounds is reasonable for a maxi mum consi dering
t hat your patient is going to have sone of their nuscles



m ssi ng.

The average yield strength for the device was
790Epounds. So that is nuch higher than the average bite
force referenced in the literature.

Anot her type of testing performed was wear
testing. This was for 5 mllion cycles in bovine serum

It was 55 cycles per minute with a |load of 9 kil ograns
or 19. 8Epounds, approxinately.

There were two types of wear data reported. One
IS penetrative wear which neans that distance that
condyl e head wears into the fossa. That was given as
0.01EmiIlinmeters per million cycles.

Vol unetric wear, that is the volunme of materi al
worn away by the fossa. That was reported as 0.39 cubic
mllimeters per mllion cycles. Both of these nunbers
are very small conpared to the volune or the size of the
i nplants in question.

The conpany cal culated that, for a

3-mllineter-thick fossa, the average wear |life was 309
mllion cycles. That was a maximum | think one of the
ot her nunbers they came up with was 173 mllion. The

general assunption that we make when asking for testing,
for TMJ inplants and other types of dental inplants as
well, is that the average patient has 1 to 2 mllion
cycl es of chew ng per year

| f you assunme that that is, indeed, the case,
then the data indicates the device should have sufficient
wear characteristics over the life of the inplant.

Thermal - bond testing was used to determ ne the
mechani cal bond between the titanium nesh backing and the
ul tra-hi gh nol ecul ar-wei ght pol yet hyl ene which is the
fossa conponent. These two conponents are essentially
conpressed together while the ultra-high nol ecul ar-wei ght
pol yethylene is in a heated state. So there are no
screws or anything else to disturb the articulating
saf ety of the fossa.

Under nmechani cal conpression, all the sanples
had a shear strength greater than 75 pounds.

The conpany used a literature nodel for |oading
on the TMJ to determ ne that the worst-case scenario
woul d be a side-inpact |oad of about 25 pounds and that
woul d be right at the juncture of the polyethylene and
t he backi ng which, you would think, would be the nopst
serious thing that could occur.

Probably, in a patient, it would be fromtraum,
a car accident or something, could cause it to separate.

So, using that 25-pound | oad that they cal culated with
their nmodel and using a three-tinmes safety factor, they
came up with the 75 pounds. So if their testing showed
that everything had greater than 75 pounds shear
strength, that should be sufficient.

Are there any questions?



DR. LI: M. Blackwell, did you see any
retrieved devices that were submtted to you as exanpl es
of how a device would | ook after it was used for sone
period of tinme?

MS. BLACKWELL: | don't know that they have any
retrieved ones that are recent. The only failures are
early in their study and that was six years ago.

DR. LI: So there is no way for you to conpare
whet her or not the wear area or wear type of damage that
occurs in their force simlator is simlar to what they
m ght find clinically.

MS. BLACKWELL: No. Unfortunately, that is not
the case. But even in cases in orthopedics, | don't
think the lab's correlation is very close. Even for
wel | -characterized hips and knees, they don't have a real
good way to generate the same type of particles in the
lab. So that is not really expected for preclinical
testing.

DR. HEFFEZ: The maxi mum bite force you
i ndi cat ed was 300 pounds but 150 pounds woul d be
reasonable. Was there any study indicating that, in
t hese types of patients or in different types of subsets
of patients, that they do generated only maximally 150
pounds?

MS. BLACKWELL: There is a nodel that is in the
literature that shows the different contributions of the
different muscles for how nuch force for each nuscle. So
if you take the muscles out of the nodel that are m ssing
in the TM)] device patient, then you get an estimte that
is about 50 percent.

DR. HEFFEZ: Which nuscles were elimnated to
make that nodel ?

DR. RUNNER: Lateral pterygoids.

DR. HEFFEZ: So the later pterygoid nuscle
contri butes 150 percent of the biting force?

DR. RUNNER: And the tenporalis.

MS. BLACKWELL: And the tenporalis.

DR. HEFFEZ: So the tenporalis plus the |ateral
pt erygoid contri butes 50 percent of the biting force. |Is
that the assunption?

DR. RUNNER: That was the estimation; yes.

DR. JANOSKY: Is there anyone fromthe sponsor
that would like to respond to the question that was
presented to Ms. Blackwell concerning retrieved devices?

It is an invitation to respond. It is not a
requirement.

s it fair to assunme there is no response from
t he sponsor?

MR. ROSE: The early failures that we saw were
with | oosening on the mandi bul ar conponent. Many of
t hose devices were replaced with well-fixed conponents of
t he new desi gn.



DR. JANOSKY: Would you pl ease state your nanme?

MR. ROSE: |I'msorry; Geg Rose. So there were
no fossa conponents to exam ne that were renoved from
patients where we could exanm ne wear patterns. It was

due to the nature--those failures were not to renove the
entire device.

DR. LI: May | follow up on that?

DR. JANOSKY: Yes.

DR. LI: Steve Li, just to follow up on that
guestion. For those patients, for instance the ones that
requested renoval of their device, obviously the
conponent was renoved in those cases. Did no one |ook at
the devices to get an idea of what those things would
| ook Iike?

DR. MERCURI: Louis Mercuri responding to the
guestion about the wear pattern. Yes, to answer
question, Dr. Li, those devices were | ooked at and the
wear pattern was what was to be expected in a patient who

had this device. It was a short, transitory wear pattern
with a rotational conponent to it.
DR. LI: How close was that wear pattern to the

posterior flange?

DR. MERCURI: At but not beyond.

DR. LI: So, was there wear against the
posterior flange |I guess is ny real concern.

DR. MERCURI: Not as nuch as would be seen in
the fossa conponent. Not significant. And, as | stated
before, in the 1995 paper, we have two-year and
three-year histology of this device in patients with no
evi dence of particul ation.

DR. LI: Could |l follow up on that? Steve Li,
again. Polyethylene, especially submcron particles, are
notoriously hard to see in histological sections. D d
you use any staining techniques such as oil red O at high
magni fi cati on because often subm cron particles, for
instance in your repetitive kind of reference back to
ort hopedi cs, total hips and total knees, the nost
bi ol ogically active particles are virtually invisible to
the eye unless you stain them and use very hi gh-power
n croscopy.

So typical histology often does not yield
pol yet hyl ene particles where a closer exam nation m ght.

DR. MERCURI: Pol arized |ight was used but not
the stain that you alluded to.

DR. HEFFEZ: | would like to return to the
qguestion about maxi mal bite force. Was there any
effort--1 will direct this to the conpany. Was there any

effort in studying the maximum bite force in those
patients prior to placenent of the inplants?

DR. MERCURI: To directly answer the question,
no. And one of the reasons for that is that nmany of
t hese patients were not able to function at all and so it



was felt that it was inpossible to develop any kind of
significant data, number one. Number two, we |ooked into
the mechanismto do that. All the nechanisns that
appeared to be avail able were too crude to nmeasure the
amount of preoperative bite force that these patients
woul d be able to generate.

DR. HEFFEZ: How did they study it in the node
in which they attributed certain percentages to different
nmuscl es?

DR. MERCURI: The 50 percent figure was
generated fromsone literature. It was a citation to the
literature. It talks about the percentage of force that
is lost by muscle, by not having certain nuscles. The
ot her problem that has becone quite evident, as | have
proceeded through this, is that, unlike orthopedic
surgery where anatom cal, mechanical and nat henmati cal
model s have been devel oped for force, unfortunately, due
to the conpl ex nmechani sm associ ated with the
t enpor omandi bul ar joi nt, no adequate anatom cal,
mat hemat i cal or mechani cal nodel has been devel oped.

That is sonmething that the NIH is well aware of
and is presently looking for RFPs to | ook at a solid
nodel for the tenporomandi bular joint, taking into
consideration all of the nuscular forces that are place
on the mandi bl e that vary, unlike the hip and the knee,
with head posture. Through sone research that | did as a

resident, | found out that variations in head posture
will change the forces that are placed upon the nmandi bl e
by the nuscles.

DR. HEFFEZ: |If no mathematical nodel exists,

are we relying on data that is generated froma nodel to
i ndi cate 300 pounds based on such a mathemati cal nodel ?

DR. MERCURI: That is presently in the
literature. That is the only nunber that has been able
to be dug out of the literature to use as a standard.

DR. HEFFEZ: | understand it is present in the
literature. | just wonder of its validity and then
relying on a percentage of that nunber that is
cal cul at ed, perhaps on a nunber that is naybe not very
val i d.

DR. REKOW This is Diane Rekow. Leslie, the
300Epounds, | think, is fromCharlie G bbs' article and
he did a measurement with transducers for it. But then
the distribution of nuscles, as | understand it, was
based on this Costra article with a finite-el enent
anal ysis based on nuscle mass and direction.

| s that accurate?

DR. MERCURI: Yes.

DR. HEFFEZ: | just wonder about the accuracy of
that study and then to rely on 50 percent of the nunber.
DR. LI: | have one question either for the FDA

presenters or the conpany. |In the earlier clinical trial



with the 363 TMIs and the 215 patients, | couldn't quite
tell fromthe docunentation, but were all the inplants,
in any clinical series, ethylene-oxide sterilized

pol yet hyl ene or, historically, did they change from
one--were they gammma at sone tinme and then switches to
ETO or were they always ETO?

MR. ROSE: Greg Rose. All these inplants were
shi pped in the non-sterile condition and recommended for
ETO sterilization at the hospitals. To our know edge,
that has been the only technique that has been used.

DR. JANOSKY: We are going to continue with the
FDA presentations. Dr. Pannapolli.

DR. PANNAPOLLI: My nane is Miurty Pannapolli. |
am going to give you a review of the statistical aspects
of this study. As you know by now, there are two
clinical studies here or, nore appropriately, two
anal yses of a clinical study.

In the first one, there are 215 patients with
363 tenporomandi bul ar joints. The study was nade by
eight different surgeons. The data on efficacy vari abl es
and safety were collected up to 48 nonths.

In clinical study No. 2, the number of joints is
195 and the nunmber of patients is 111. The data on
efficacy variables were collected up to 96 nonths so
there is nore follow up in study No. 2. The primary
efficacy parameters are reduction in pain neasured in 55

mllimeter VAS and maxi mal incisal opening in
mllinmeters. The secondary efficacy parameters are jaw
function in 55 mllinmeter VAS and diet restriction in 55

mllimeter VAS.

The first study No. 1 reveals the foll ow ng
results. To start, preop, there were 205 patients. The
mean pain level turned out to be 42.2 with a standard
deviation of 11.6. This is for pain. For opening, there
were 198 patients with a nmean opening of 24.2 and an
standard deviation of 10.6. And so on.

It goes up to four years. An inportant point to
note here is the following. |In the second row, for
exanple, the 104 patients in the second row does not
contain the nunber of patients in the third row, 70
patients in the third row Some patients in the third
row are in the second row. Sonme patients in the second
row are in the third row

I n other words, we don't have a single cohort of
pati ents observed over tinme. What we would |like to know
is whether the pain is decreasing, say up to a certain

point, to one year or two years. It is not conparing
preop with four years, conparing preop, for exanple, with
one year. It is only pairw se conparisons, what we are

interested in.
One nmore point | would like to make at this
point is even for pairw se conparisons, for subjective



measur enents, non-paranetric tests are better than the
T-test because subjective neasurenents are relative. |If
a patient says at 12 nonths that he does not have pain
is, like | say, 20 and, at four nonths, 30, it is only
relative. Tinme levels, taken by thensel ves, are not very
accurate. AlIl we can say is at 12 nonths, it is |less

t han at four nonths.

In study No. 2, there are simlar observations

for pain and opening. W have, again, the sanme problem
The cohort for patients is not observed over time. But
at ny suggestion, what the sponsors did was, one year is
a typical level tine point to observe. At 12 nonths, the
pain level, for exanple, is 69, 18.5. And these observe
the pain | evel of the very same 69 patients at preop.
found, in the WIcoxon Signed Rank test, to see if there
is a direction of pain at 12 nont hs.

It turned out when we perfornmed this test, the
p-val ue turned out to be |less than 0.0001 which indicates
that the pain | evel went down, really, at 12 nonths
conpared to preop. A simlar thing holds for opening.

At this tinme, the opening has increased rather than
decr eased.

Next is the question of survival probabilities,
how | ong does the device |ast, roughly speaking. It
depends on the definition of failure. Originally, the
sponsors did came up with an acceptable definition of
failure, but later revised the definition.

According to the first definition of failure,
the last two colums in this table are the nost
important. At 1 year, the cumul ative probability of
survival --which is to say the probability of survival to
1 year--is 0.90. It is an estimate fromthe so-called
Kapl an- Mei er estinmate which is a very good way of
estimating with confidence intervals of 0.84 and 0. 96.

The confidence interval involves the variance of
the estimate. And that is obtained by the so-called
Greenwood fornula. At two years, the probability of
survival to two years turned out to be 0.75 with the
confidence intervals of 0.67 and 0.84. At four years, it
was 0.75 with confidence intervals of 0.67 and 0. 84.

According to the data updated, as of 4-1-99, the
estimate for the cunul ative probability revised, as |
al ready pointed out, the failures have changed. It is
very different as one m ght expect. Wat do we nean by
failure, which is, what do nmean by survival ?

According to the new definition, according to
t he updated data, those three values of survival
probabilities at one, two and four years turn out to be
0.99, 0.9723 and 0.9723 with the corresponding intervals
as 0.97, 1.0, 0.94, 1.0 and 0.940, 1.0.

The survival probabilities | just nmentioned were
in study No. 2. The corresponding properties in Study



No. 1 at one, two and four turn out to be 0.9229, 0.9229
and 0.8730. The corresponding intervals are
corresponding to one, two and four. Notice that, at four
years, the nunber of patients |I would say the | ast
interval, the last point estimate, is not as reliable
because that nunber is very small.

Are there any covariates that influence the
post operative scores of pain function in the opening? A
mul ti ple regression analysis was done to study this and
the covari ates studi ed were age, TM duration, prior
surgeries, sex, trauma, |eft prosthesis, right
prost hesi s, baseline val ues.

It turns out pain--1 will go through them
one- by-one. The covariates that influence the outcone of
pain were prior surgeries and traunma, trauma yes or no.
There are only two values. The covariates that influence
functioning are the nunber of prior surgeries. That is
the only one. The covariate that influenced the
openi ng--there are two of them again--are nunber of
prior surgeries and the baseline opening. This is from
study No. 1.

For study No. 2, the sane type of nmultiple
regressi on analysis was nmade and it turns out there are
no covariates that influence the pain but, for function,
it is trauma and baseline. For opening, it is just the
basel i ne val ue.

| thought | would give the details of this
W | coxon Signed Rank Test which is the nonparanetric test
| referred to since the above test conpares the two
vari ables on the sanme 66 patients. A reasonable
conclusion fromboth p-values is that pain and function
decreased and the opening increases from preop to one
year .

The type of pairwi se test that Dr. Mercur
referred to are froma T-test. By the time it was to
four years, | think it is, the number dropped down to siXx
in study No. 1. That neans that the pairw se T-test
conpared only six pairs. They took the preop val ues of
t hese six people and that neans there are only six pairs.

So the paired T-test, for one thing, we only have
val ues, a subjective paraneter.

And there are too many tests. This is so-called
multiplicity of tests which is a statistical problem

My final comment. The data to conpare the
out cone vari abl es sinultaneously at several tine points
are not available in this subm ssion. A way to do this
is to observe the variables in a cohort of patients and
use either repeated nmeasures ANOVA F-test or a
nonparanetric test. Pairw se conparisons at different
time points, as | already nentioned, lead to nmultiplicity
of tests.

Two, as | already nmentioned, pairwi se T-tests



are less reliable than nonparanetric tests, particularly
for pain and function, since the preop and postop |evels
are only relative.

Three, of patients who are better off or worse
of f have a tendency not to return for follow up, this
i ntroduces bias in the conparisons of outconme vari abl es
on different sets of patients.

Thank you.

DR. JANOSKY: Questions from panel nenbers for
Dr. Pannapolli or Dr. Runner or M. Blackwell?

DR. PATTERS: Dr. Pannapolli, it would seemto

me that the key issue here is the high number of patient
| osses and whether or not the existing patient data can
be extrapolated to all patients that were treated or not.
Is there any way to get a better handle on that because

| think it is a critical determ nation as to whether the
69 patients that all data are available on are actually a
bi ased subset or, alternatively, clearly reflect the
popul ati on.

Any way to get a better handle on this?

DR. PANNAPOLLI: As you can see, the only
way--if we have the pain levels of all the patients at 12
nmont hs, pain |levels of all the patients, preop, if |
understand correctly, we don't have that data. Sone are

mssing. |If there are too many are m ssing at any
particular level, that is bad. W cannot perform a
statistical test. It is difficult. Wat we would be

essentially testing is the mean of the subset is equal to
t he nean of the whole population. That is difficult.

But we can examne if they are close to the nean
of the whol e popul ation val ues, as nmany of the popul ation
val ues as we can get.

DR. PATTERS: Wuld you agree that that is
critical in interpreting the data?

DR. PANNAPOLLI: If you pretend that that the
experi ment was done only on 69 patients, which is a smal
nunber, it is not too bad. VWhat can we do if the data
are not avail abl e?

DR. ALTMAN: | amjust a little bit
confused--wel |, probably a |lot confused, but the question
on the third-to-the-|ast page of your handout, at the
very bottom where you said the prior surgeries and site
of the prosthesis are not inportant predictors? Didn't
we hear earlier that that was a predictor?

DR. PANNAPOLLI: Are you referring to the
| ast - but - one page?

DR. ALTMAN: Third-to-the-last page, at the very

bottom your coment on there on study 2. 1Is that not
contradiction fromwhat we--

DR. PANNAPOLLI: It is. It seemed to ne | did
not have all the data. It does contradict. It is

puzzling. | mght call it one of the vagaries of



statistics because | don't have all the data to exam ne
that and | cannot think of any possible explanation of
this di screpancy.

DR. LI: Did you |look for any correlations with
devi ce performance, for instance, with physician? In
ot her words, you only had a relatively few nunber of
physi ci ans here. Was the data biased to any one
particul ar physician and, as a foll owup question, did
you also |l ook at the performance of the device, as a
function of some device features. For instance, did
t hose devices that use nore screws have nore pain or did
t hose devices that had thinner polyethylene than thicker
have nore pain?

DR. PANNAPOLLI: The answer to the second
guestion is no. What was your first question?

DR. LI: Was there a surgeon dependence on the
out come?

DR. PANNAPOLLI: | have reason to believe,
al t hough I have not exami ned it thoroughly, that, for a
coupl e of physicians, the way their patients scored the
pain |l evels seened to be different. You see, it is
subj ective. If you and | have pain, you may score it as
40 and | may score it as 20. That is possible.

So | have reason to believe that for a couple of
physi ci ans the patients scored the pain consistently
hi gher .

DR. LI: M question was nore ainmed at Dr.
Mercuri's earlier comment that there was a | earning curve
that they went up early on in this device. | guess ny

question is did some surgeons never go up that | earning
curve?

MS. BLACKWELL: This is Angela Blackwell to
comment on the |earning-curve thing. | believe nost of
the | earning curve was with the conpany and not with the
physician. It was a manufacturing |earning curve as
opposed to a clinical.

DR. LI: Did you |look for a surgeon factor in
t he outcones? Have you | ooked at the data?

MS. BLACKWELL: The reason the dataset for
clinical study 2 was done was because those two
physi ci ans had nore follow up. W actually requested
that in the 510(k) because when we | ooked at the whole
subset, originally, we saw just clinical study 1. Wen
we | ooked at that, there was a trend that two of the
clinicians had nore datapoints than the other six. And
that is why they were pulled into a subset.

DR. LI: | understand that. | guess | amtrying
to figure out if those two surgeons had a difference in
performance of the device than the other six?

MS. BLACKWELL: There didn't appear to be a
difference in the data, no--just in mssing data, not in
t he dat a- -



DR. LI: But you did look for that, though, a
surgeon dependence?

DR. JANOSKY: Woul d soneone from TMJ Concepts
like to respond?

DR. MERCURI: Louis Mercuri. | actually did
| ook at the difference between Dr. Wl ford' s patients and
my patients and conpared them and there was no difference
in them This was a honpbgenous cohort.

DR. JANOSKY: Any additional questions for the
FDA presenters?

DR. PATTERS: To go back to Dr. Altman's
guestion again, the fact that study 1 shows that nunber
of prior surgeries has a very strong agreenent with the
anount of pain reduction, inverse agreenment with the
amount of pain reduction, and the subset of that data,
study 2, says that it doesn't, does that suggest that
study 2 is a biased subset of the total popul ation?

Did you want ne to repeat that? Study 1, as |
understand it, shows that there are a nunber of prior
surgeries where there is a very strong inverse
correl ation.

DR. PANNAPOLLI : Ri ght .

DR. PATTERS: Study 2, which is a subset of
study 1, does not show that. Does that suggest, then,

t hat the subset which conprises study 2 is a biased
subset of the total popul ation?

DR. PANNAPOLLI: Yes. This ends up a bias with
this respect, with respect to nunber of prior surgeries.

Yes.

DR. PATTERS: | think that was a yes. Thank
you.

DR. JANOCSKY: | actually have a follow up
gquestion concerning Dr. Patters' question, Dr.
Pannapol li. Is that an issue of bias or is that an issue
of power? WAs the power tested for that |inear

regressi on nodel for the second presentation?

DR. PANNAPOLLI: Yes, but you can't predict it
so nmuch if it is a question of power. It is in total
contradiction.

DR. JANOSKY: Exactly, the directionality is.

But one of ny concerns, and I will touch on this a little
|ater, is that once you take that subset down, you are
still only dealing with essentially 66 subjects, or 66
patients.

DR. PANNAPOLLI: That is a possibility; yes.
You cannot conclude--the term "bias" is very vague. |
agree with you. It could be due to |ack of power. You
could say due to | ack of power, we got a bias.

DR. JANOSKY: There you go. You sort of
marriage the two concepts.

DR. PATTERS: Dr. Janosky, if you could maybe
help me a little bit. If it were a |lack of power, would



one expect the p-value to go from0.002 to 0.83? Could
t hat be expl ained by power al one?

DR. JANOSKY: Let nme take a | ook at what you are
| ooking at. Just pull it up here in front of ne.

DR. PANNAPOLLI: That is what it is, a total
contradiction.

DR. JANOSKY: | don't think that could be
accounted for by power al one, but one of the issues that
| see creeping in there that, hopefully, later I wll
have a chance to address sone of these issues, is what
happens when you chop, chop, chop this group to
essentially a very small group? So, no; | agree that it
is not nost |ikely power alone but | think that power is
part of it, power and bias together.

DR. PANNAPOLLI: Right. It could be both, due
to power and bi as.

DR. JANOSKY: Just sort of for nmy own m nd, what
we are essentially tal king about when we get to that
second dataset is relatively conplete data on 66 patients
for one year of follow up, end of story; is that correct?

DR. PANNAPOLLI: Correct.

DR. JANOSKY: So anythi ng past that gets to be
on very uncertain grounds, anything past 12 nonths.

DR. PANNAPOLLI: But you should renenber, the
patients say at two nonths and four nonths.

DR. JANOSKY: Ri ght .

DR. PANNAPOLLI: They do not contain all these
66. They are different. At any tinme point, the set of
patients is different fromset of patients at any other
time point.

DR. JANOSKY: So we are essentially |ooking at
di fferent groups of patients even at different tine
points with a fair anmount of m ssing dat a.

DR. PANNAPOLLI : Exact|y.

DR. JANOCSKY: Thank you

Woul d you like to reply to that discussion?

DR. MERCURI: Yes. There are two issues | would
like to respond to. Nunmber one is the issue of a
different dataset. The reason that the ANOVA with
repeat ed nmeasures was done was to see if there was a
repeatability or a sustainability of effect in study 2
over the study period. | believe | presented that data
t hat showed that, according to the regression |lines, that
there was a sustainable effect in pain and function. So
| think that may respond to that question.

The second question | would like to respond to
was the issue of the number of surgeries that were done.

If the panel, and I"'msorry | don't have an overhead for
this one but I do have an overhead for study 2--but in
study 1, on page 0865, we have graphs showing 0 to 4
surgeries, 5to 9, and 10 or nobre surgeries.

And then | have an overhead of study 2. | would



i ke to address the issue of bias in this. | think there
is a power effect here. For the sake of time and
conplexity, can we just |ook at figure No. 10 in study 1
and this figure. Again, | amsorry that we don't have an
overhead for this, but this shows what | was talking
about before, the problemw th the nunber of prior
surgeries that a patient has.

The cl osed di anonds represents 0 to 4 surgeries.

You can see that those patients did very well. | would
like you to forget the 84 here. This is a small nunber
of patients but let's track it to 72 nmonths. The filled
square is 5 to 9 surgeries. You can see that those
patients did not do nearly as well.

And then when we take the open triangle, which
is 10 or nore surgeries, we can see, as they track al ong,
they did not do nearly as well. So it is dependent on
t he nunber of surgeries. It may not be as statistically
significant as it was in study 1 which is in figure 10,
but the reproducibility of this data, based on this
subset which we have already agreed was a subset of the

total cohort and had sonme reproducibility, | think shows
what we were tal king about here.

Again, | amnot a statistician. | apol ogize for
my inability to articulate that, but, as a clinician,
| ooking at these data in this manner, | think it shows

reproduci bility.

DR. JANOSKY: One of the issues, just to address
your first comment, if we think about--you made the
statenent a couple of tines in your presentation and here
al so that past 12 nonths, you don't see a change, where
there was no significant difference across tinme in terns
of pain, in terms of--what was the other concept that you
wer e tal king about?

DR. MERCURI: Functi on.

DR. JANOSKY: Jaw function. And that gets back
to the issue | had just asked previously is was it a
power issue, though, because even once you get past the
12 nmont hs, the nunber of patients that you have data on
is quite small. So, if we say we have no significant
di fferences, one of the conclusions | could possibly make
is you just didn't have enough power to pick sonething
up.

So, can you differentiate between those two
possi bl e concl usi ons?

DR. MERCURI: | have another set of data.

DR. JANOSKY: If it is very short presentation.

Is it going to be sonething we had seen before?

MS. BLACKWELL: Dr. Pannapolli's suggestion on
his | ast page.

DR. JANOSKY: Ms. Blackwell, you are talking
about this, the recommendati ons?

MS. BLACKWELL: Yes. | ama little bit ahead.



DR. JANOSKY: That actually is the issue that |
amtrying to address.

MS. BLACKWELL: Yes; they have sone of that.

DR. MERCURI: These data represent 34 of the
patients that had a conplete dataset in study 2. This
slide was prepared in response to the review by the
statistician, Dr. Pannapolli. W have now taken the 34
patients, of the 69 patients from study 2, that had the
best follow up. We now have datapoints at each one of
the intervals up to 36Enonths.

Agai n, we are seeing the sanme reproduci ble graph
over the time period of three years. And the sanme thing
happens with the objective data.

DR. JANOSKY: Do you happen to have that graph
with error bars on it? Do you have a version of that
graph that would show error bars around each of those
time--

DR. MERCURI: We have the standard devi ati ons.

DR. JANOSKY: Again, those are not the sane
patients, necessarily, at each of those time points; is
that correct?

DR. MERCURI: That is the same patients.

DR. JANOSKY: But you have dropout; is that
true?

DR. MERCURI: Here are the nunbers.

DR. JANOSKY: Is that the entire 69, all the way
to the end?

DR. MERCURI: It is 34 from beginning to end.

DR. JANOSKY: So you are taking the nunber of
200 or sonething and we are all the way down to 34 with
conplete data; is that correct?

DR. MERCURI: Yes. | have nentioned why the
dropout rate is as it is, and | will not reiterate.

DR. JANOSKY: So that goes back to the issue |
was raising about do you now have enough power. \WAas
there a power analysis done to see whether you are really
finding no change in pain, no change in jaw function, due
to |lack of power or due to truly no change?

DR. MERCURI: To answer your question; no.

DR. JANOSKY: You just haven't done that
anal ysi s.

DR. MERCURI: That's correct.

DR. JANOSKY: Ckay.

DR. HEFFEZ: \What was the repeat-surgery
distribution in that group of 34 patients, Dr. Mercuri?
DR. MERCURI: | can't tell you that.

DR. JANOSKY: Any additional panel questions for
FDA at this point?

Open Committee Di scussion
Presentati ons by Panel Menbers

At this point, | would like to nove into the

open comm ttee discussion. Wthin the open conmmttee



di scussion, we are going to hear fromtwo panel nenbers.
The first is Dr. Diane Rekow and the second one wll be
Dr. Leslie Heffez--Dr. Richard Burton; excuse ne. W
have been goi ng back and forth on this.

Let me repeat nyself. In the open commttee
di scussion, we will hear first fromtwo panel nenbers,
the first being Dr. Di ane Rekow, the second one being Dr.
Richard Burton. After that time, then | would like to
around the panel and address particul ar questions that
each of the panel nenmbers m ght have.

DR. REKOW This is Diane Rekow. The conpany
was asked, as | read this information, in 1995 to respond
to a nunber of questions. Mst of them were addressed
qui te adequately but there are some that | still have a
little trouble with and | want to address three of those
guestions specifically, and then | have a couple of other
general comments.

In question 7(d), an explanation was requested
for why the fatigue testing was performed in air and at
roomtenperature with an angul ati on and a | oad of 150
pounds. The angul ati on and the load, | think, was
adequately descri bed but the response regarding the
envi ronnent was, as | quote, "We don't believe that
perform ng the test in an aqueous environment at body
tenperature would affect the results in any way."

There was no rationale or explanation or
references provided. | have a suspicion, and Dr. Li
probably knows the literature better than |, but there
may be sonme--and at |east a reference in the literature
that woul d support that belief would have been hel pful.

My biggest concern is really relating to the
wear test. A finite-elenment nodel was used and
cal culated a | oad of 16.82 kilograms. Literature
suggests that | oads could be nmuch higher and the tests
were done at 9 kilogranms. A request was made to justify
the | oad based on information in the literature. The
response was that the joints are not anatom cally nornal
and the forces were reduced because of scarring and
previ ous surgeries, which is certainly the case.

The | oad chosen is based on "a thorough review
of the literature and, to the best of our know edge,
approxi mates the in vivo |oading of the prosthesis.” And
they reference the G bbs article which has a maxi mum
force of 8.3 kilograns arguing, also, further, that the
forces will be reduced by 63 percent and 33 percent of
that figure depending on nolar position and the nodel
used, although | didn't find justification for how you
got the 63 percent and the 33 percent.

And then renoving the tenporalis and | ateral
pterygoid will further reduce that. It's true that
certainly these are conprom sed joints. There is no
guestion about it. And then there is sone reference to



the track record of the material.

But what | found perplexing was why you woul d
bother to do the finite-element nodel and then only use
50Epercent of the value that you predicted in your own
nodel. So that, in nmy mnd, is still a confusing issue.

In the 1995 information, you were directed to
either repeat the joint-sinmulation wear test at a greater
| oad or to provide results using another test nethod, for
i nstance, a pin-on-disc, at a higher load. Neither of
them were done. And this is of particular interest
relating to the wear debris that could accunul ate and the
pat hol ogi ¢ reactions, which has cone up before.

I n question 7(h), you were requested to provide
a detail ed explanation of how an in vivo maxi nrum shear
| oad of 25 pounds was established and your response
argues that the maxi mum | oad can be estinmated as roughly
equal to the maxi mum force generated by the nuscles that
generate or resist forces along the vectors that you
show.

The forces are based on the predicted val ues on
cross-sectional area and you reference the Costra
article. Solving for those gives you a joint axis. And
you go al ong, but you never get to why you use 25 pounds
and a safety factor of 3. So | got confused with sone of
that |l ogic and never could find an answer in the read
that 1 did.

The static-strength tests are a little bit of a
concern to me. There wasn't any information provided
about the nunber of specinens tested and the raw data,
apparently, is no |onger available. So we don't know
anyt hi ng about the range and standard devi ation for the
tests, only the average values. That woul d have been
| ess of a concern except for when the--no; this is
probably not a large issue since the averages that you
have greatly exceed any values that we will see as
pr obabl e | oads.

But it is alittle bit of a concern that there
may have been one value that was extrenely |ow or there
was sonething that fractured at a very |ow val ue that
could be inportant but would fall out in average dat a.
Again, that is not a big deal, but it is perplexing when
the raw data isn't avail abl e.

| also think that the surfaces and subsurfaces
need to be | ooked at for cracks. | know that you | ooked
at the surfaces, but | think that there is some concern
i n damage nechanisns that it may occur beneath the
surface, especially in the polyethyl ene and especially
under load in a water environnment. And that is a concern
that still remains.

Those are the issues that | have. Thanks.

DR. BURTON: Dr. Richard Burton. In my review,
there were sone things | amgoing to cover, since we are



behi nd schedul e, reasonably quickly. Sone of these have
al ready been addressed. | think the first one is the
| oss of power in the dataset and the fact that you have
gone to smaller and smaller, increasingly smaller,
subsets which, when | ook at the statistics, lead ne to
cone concern about whether we do see changes or we do see
di fferences between various groups that are not addressed
because of the small nunber included within that.

| am not sure that the conpany has adequately
addressed why so many of these patients have been lost to
followup. | do clinical trials nyself. | know how
difficult it is to follow those. However, in this type
of study with the type of patient population, it is
relatively inperative to try to keep those.

It appears, though, that they are trying to
address that in their ongoing study now.

The second one cones out of the package insert

froma clinical standpoint. It talks about the various
i ndi cati ons and contraindications for the use of the
inplant. My question is certainly | think nost of the

patients net the indications for their use but, again,
when we are |ooking at this type of patient popul ation,
whet her sone of those patients maybe had
contraindications to their use and how that can be
noni t ored because two of the contraindications include
uncontrol |l abl e masticatory nuscl e hyperfunction,

cl enching/ grinding, which may | ead to overload or

| ooseni ng of the screws and, two, any disorder nmental or
neuromuscul ar that may cause the patient to ignore the
l[imtations and precautions in the use and function of
the inmplant.

Agai n, concerning the fact that we have spoken
earlier about, the fact that this is certainly a
nmul tifactorial type of problem which has a neuronuscul ar
conponent, again, how that is a contraindication and how
that is addressed in the selection of patients for that |
t hi nk needs to be | ooked at as we eval uate the product.

Also, in the area of failure. Again, you have
gi ven sone information regarding inplant | oosening and
the | oss of those. The question is, again, is that a
contraindication and, in fact, is that due to nuscul ar or
neuronuscul ar activity as a conponent in those patients
in which the inplant was | ost.

Secondly, along the failure line, there was a
question of is there any stress shielding in the bone
surroundi ng the base of the condylar portion of the
i npl ant, whether that nmay affect its long-term
survivability. Again, in those where it has been | ost,
was there anything done clinically or otherw se | ooking
at the bone underneath the inplant when it was renoved.

You al so addressed the fact that there was a
| earning curve, that early on there were a nunber of



these |l ess--in | ooking back through and revi ewi ng
material, there are obviously some design changes. The
gquestion is, at this point in tinme, do you feel that this
is a stable finished product or is it still in an
evol uti onary stage.

| know that both the shape and size of the
attachnment point to the mandi bl e, the nunber of screws
t hat are placed, has changed in this evolution and how
t hat has affected, again--obviously, your |osses were
nore in the early group as opposed to the |ater group.

Also, it would be the questions of clinical
efficacy | think that would should consider. Again,
whet her there are functional issues, nunber one, which
wer e addressed sonewhat, | think, adequately in your
statistics in ternms of range of notion and masticatory
function. However, how that relates back to the
gquestions that came fromDr. Altman and Ms. Cow ey
regarding the clinical efficacy of in terns of pain
patients, the suffering aspects, whether the pain
conpl ai nt was adequately evaluated in these patients
post operatively.

Then the | ast one, your follow up--1 know you
are | ooking at 100 percent two-year follow up when,
again, you also stated that nost of the failures in this
seemto be in the three-to-four-year point and how | ong
this dataset would be foll owed out until conpletion and,
agai n, the conparison to--1 know we have a person on the
panel from orthopedics, but how this conpares to the
| ong-term studies in orthopedics in terns of |ength of
study to failure.

DR. JANOSKY: Wbuld the sponsor like to reply to
either of the comments by Dr. Rekow or Dr. Burton?

MR. ROSE: Greg Rose to respond to the concerns
on the testing. It was regrettable that the raw data was
lost fromthis first test for the wear strength and
static strength, but clinically that has not proved to be
a problemwith these inplants so we really haven't | ooked
at repeating any of that type of testing.

The sanme pretty much goes for the wear-test
values in that we haven't seen any evidence, clinically,
of wear-related problenms with particulate matter and many
of the anal yses that presented the information were done
in response to FDA questions for the 510(k) cl earances.
But nost of those things have not been problematic,
clinically.

DR. REKOW This is Diane Rekow. | was just a
little surprised with the Proplast problemthat was
really obviously related to wear debris, that you didn't
do that. You don't need to justify it.

MR. ROSE: But this material has been
wel | -characterized and in use for orthopedics. It was
when the device was initially made, the concern wasn't of



characterizing a new material. This was considered to be
a proved material that had been used, studied out for
orthopedi c i nplants, and that was not as nuch of a focus
initially.

Al so the early comment regardi ng sone of the
early failures. This is definitely a stable design. The
evolution was to put smaller and a greater nunber of
screw holes in. | believe it is five failures that we
have recorded that were involved with inplant |oosening.

We actually do not expect to be repeated. That was five
cases out of 111 patients.

In the life-table analysis, we saw, that, in
recent years, there have been no failures and we actually
don't attribute that as an expected failure mechanismto
be seen. For exanple, in the postnmarket surveillance
study that we are doing, we don't expect to see those
percent ages recur because that was really attributed to
early design evol ution.

Al so, the one dislocation, failure or adverse
event that we reported, we nodified and added the
posterior lift and anterior |ift onto the prosthesis and
t hat has prevented recurrences of that adverse event.

Thank you.

DR. MERCURI: Louis Mercuri to address the
clinical questions of Dr. Burton's. Nunber one, | would
like to address the issue of the dropout, maybe from a
different angle. Number one, | believe we were too
aggressive with a nunber of data tine points that we
| ooked at.

As | mentioned before, we were dealing with
mul ti pl e surgeons, multiple states, patients noving
around in rmultiple states. It is very difficult with the
data points at two nonths, four nmonths, six nonths, to
get those patients to get on an airplane and cone back,
nunber one. So | think we were a little too aggressive
with that.

Secondly, | think a big conponent of the dropout
here is the fact that Sul zer, who was the parent conpany
of Technedi ca, deci ded, for business reasons, to close
Technmedica. It had nothing to do with the
t enmpor omandi bul ar-joint issue. It was just a business
decision on their part. They are from Switzerl and.

At that point, the study lost its sponsorship
and it was very difficult to have these surgeons,

i ncluding nyself and Dr. Wolford, to be able to foll ow
all these patients as closely as if we had a study going
t hat was sponsored. So | think that has to be taken into
consi deration as well.

The other issue that | would |like to address is
the fact that Dr. Patters asked this norning about the
percent age of failures, and | gave a nunber of 8 percent.

When | gave that nunber of 8 percent, | was talking



about the big study, the 215 patients, 363 joints.

| would like to characterize the study 2 nunbers
whi ch show the there were five patients that had the
devi ce renoved, again early on in the study, which is

five of 111 which conmes out to 5.5 percent. If we | ook
at joints, it was five joints out of 198 joints which,
when cal cul ated out, is a 2.5 percent for study 2 which

was the closer follow up study.
The fourth thing that I would like to address is

the issue that Dr. Pannapolli brought up of failure.
What we were considering as failures in the first study.
Again, | think froma clinician's standpoint, we were

maybe too hard on ourselves and, in the life-table
anal ysis, we included patients, as | alluded to, that we
woul d normal Iy not consider failures.

I n an orthopedic surgery, a device is not
considered failed when the patient asks that it be
renmoved. It was not a problemwith the device. It was a
problemw th the patient. Therefore, | think the
definition of failure for study 1 was nmuch different than
the definition for failure for study 2.

For study 2, we used the orthopedi c adverse
events definition rather than the definition of failure
used in study 1. So | would like to clear that up.

Lastly, I would |like to say that, again going
back to the life-table analysis, that the failures that
we showed occurred in the initial stages of the device.
| think the question was raised about the surgeons
i nvol ved. There was a protocol that was devel oped. All
t he surgeons were initiated on that protocol so that the
variation in surgeons, | don't think, is an issue here.

The fact that there were no failures or MDRs
that were reported in the past five years indicates that
t he device has performed satisfactorily.

Thank you.

DR. JANCSKY: Continuing with the open commttee
di scussion, are there any questions for FDA, for the
sponsor, for other panel nenbers?

MS. COALEY: |I'm Terry Cowmey. | have a
guestion for the conpany. High-end particulate |load from
the first bite takes place and, like the first step, it
produces a |arge or small nunber of particles. 1In the
hi p, apparently, they are fairly well contained in the
cup portion where isn't the nerve and bl ood supply as in
the TMI.

Do you all know where this stuff is going in the
patients? And, to add to that, are you seeing any
difference in the patients who have had devices inpl anted
previously and in those in whomthis would be their first
devi ce, by way of reaction to material s?

DR. MERCURI: The first question was do we know
what is happening to any particulation. |In deference to



Dr. Li's response and ny response to Dr. Li, as | have
shown in our paper, we have not seen particulation. So
can't answer that question.

The second question was is do we see a
difference in the patients that have never had
Propl ast/ Teflon in place or any other device in place in
the rheumatoi d patients, which I would have to
characterize as the zero prior surgeries. Yes; there is
a difference. The rheumatoid patients, as | testified to
before, do much, nuch better than patients who have had
previous material failures.

MS. COALEY: Has the conpany consi dered using
commercially pure titaniuminstead of the one which
i ncl udes vanadi um and al um nunf?

MR. ROSE: We do use commercially pure titanium
as the backing for the fossa conponent. The all oy which
you refer to is nade for the bone screws. They are nmade
out of the vanadi umalum num alloy. And the mandi bul ar
body, itself. That is a much stronger material. Of
course, the pure titaniumwould not exhibit the same
strength that we would require in a device like this.

MS. COALEY: | have just heard of the first
patient who called us and said she had an allergic
reaction to the vanadium and that is why | am asking if
there is a problem

May | respond to things said this norning? |
woul d like to address Dr. Bertram s concern about the
abuse as a cause of chronic-pain patients and we do not
have any data on how many TM] patients were abused and
that they now have this problemas a result of it.

However, these patients have suffered an
i ncredi bl e anount of physical and psychol ogi cal abuse by
t he dental and bioengi neering comunities. At this point
in time, the psychiatric conmmunity really does not dea
very well with iatrogenic damge.

So | would just like to make that point. The
extreme of this damage is--two exanples that | wll give
you. That is the patient in New Jersey whose husband
called to tell me she had twel ve surgeries, three
di fferent devices. They went to the surgeon. He told
themthat there is absolutely no reason for her pain, she
needed a psychiatrist. They went honme. The husband
asked who shoul d he believe, the surgeon or her; he was
the expert. And she pronptly went in the bedroom and
bl ew her head off.

And anot her woman who the doctor refused to take
her inplants out and the pain was so incredibly
excruciating that she took all of her pain medication,
shot her two children and killed herself.

So you better believe we have sonme psychol ogi cal
trauma going on, but it isn't all from abuse when we
wer e-- before we could renenber



The problemwith foll ow up, Dr. Mercuri--you
know t hat we hear froman awful lot if patients. You are

right. People don't ask us anynore for a "doctor in ny
city." They say, "Where in the world can we go?" So
they do travel. These surgical procedures are costing

anywhere from $30,000, and | have an estinmate here for
$101, 000.

They are terribly expensive and, by the fifth
surgery, nost patients are bankrupt. \Who pays for the

patients followup treatnments? | happen to know your
doctors do not--they do charge for these visits. And
happen to know that your other partner in this will not

see patients if they actually have a bal ance on their
account .

Cbvi ously, the financial status of the patients
is to be considered here. |If this a "study," isn't there
sonme accommodation that the conpany is able to nake or
t he surgeons see these patients free of charge. That is
one question.

| think any patient who is doing poorly, and
certainly we know them They live with enotional
bl ackmail. They don't want the surgeon to know that they
have that device out and were | ucky enough to get another
surgeon to see them and explant that broken device. So |
think this is a major issue.

| happen to know that one of the patients who
had had a Technedi ca device, the previous conpany, she
had it explanted, another inplant, and she died shortly
thereafter. Did she die fromyour device? Do we say
that? OF course not. Was it a progression of this
di sease? Was it the 26th surgical procedure? W don't
know this, but I think these are issues that really need
to be | ooked at.

And then let's try to throw a positive on this.

How can we change the systemthat you are in at this
point to make it better? And how can all of us work on
this?

DR. MERCURI: | would like to address these
three issues. Let nme get themclear. The first issue
was the financial aspects of follow up. | cannot speak

to the financial arrangenments that patients make with
ot her surgeons or who you characterize as a partner
That is their issue. | cannot deal with that.

| can tell you that, typically, with surgery
there is a global fee involved, and that surgery involves
the fee for the surgical procedure, itself, and the
foll ow-up appointnents up to a certain period of tinmne.
Typically, it is about 90 days. After 90 days, a fee can
be charged for followup visits. | can't answer nore
than that on that issue.

The second issue was- -

MS. COALEY: The patients that are doing poorly.



They don't go back to their surgeons for follow up
They just drop off and end up finding another doctor to
expl ant that device and do anot her.

DR. MERCURI: | think, as | brought up in the
begi nning of ny presentation, the profile of this
particul ar group of patients is so conpletely different
fromthe profile of the average patient that we see for
any form of reconstructive procedure.

It is an anatom cal profile that is conpletely
different. It is a psychological profile that is
conpletely different. | don't know that we have our arns
around this problem And, as | said, in dealing with
this thing for ten years, | don't really have ny arns
around that particular conponent of this problem

Il will tell you, though, that unless patients
that fit this profile, that are in this group, understand
that the surgeons, the conpani es who nake these devices
that these patients desperately need in order to
function, will work with us in trying to solve this
problem | don't know that we are ever going to cone to
a solution with it.

And then | would like to use that as a segue
into your third question about reinbursenent and who is
going to pay for this. | think the third |eg of that
triangle that has to work together on this is our
i nsurance conpanies. W are tal king now about patients
who had significant problens that require significant
surgi cal procedures with very technically difficult
devi ces to manufacture and to inplant.

The insurance industry has to understand that
this problemexists, that it is not just a problemthat
t he surgeons have to deal with. It is not just a problem
that the patients have to deal with. It is a problem
that we all have to deal wth.

My bi ggest hope is that sonmehow we can bring
t hese three groups together and devel op an under st andi ng
of the problem and the way we can solve it because |
t hi nk what is going to happen here, the future of this,
is the fact that we are going to get over a big curve

here and these patients will be able to be treated or
managed. | think the better termis managed than
treated.

And then we are not going to see nmany of these
patients for a period of time. So that is what | hope.
| hope that addresses your questi on.

M5. COALEY: You m ssed probably the nost
i nportant conponent of this picture. You nentioned
surgeons, manufacturers and insurance conpanies. | think
you better include the patients in that group, too, to
make this change.

DR. MERCURI: No; | said the patients.

MS. COALEY: You said three.



DR. MERCURI: No; | said the patients, the
surgeons and manufacturers and the insurance.

MS. COALEY: Anot her question on the design
failure. | have to coment on this because | understand
the trauma a patient goes through just trying to sign a
consent form | just have to find out what you all did
for those people who woke up from surgery thinking they
were going to have a new TMJ] Concepts device and were
told they don't have it because the device did not fit,
and what did you give themto control outrage?

DR. MERCURI: | would like to characterize the
reasons that the device didn't fit. All of those cases
were ny cases, so | can tell you about them The very
first patient that ever was inplanted with this device,
the device did not fit. And the reason the device did
not fit is that Techmedi ca was an orthopedi c conpany and
they felt that the device had to be 8 mlIlineters thick,
the fossa conponent.

An 8 miillinmeter fossa will not fit into the
t enpor omandi bul ar joint both in a superior-inferior
direction and 17-18 mllinmeters nedial-lateral will not
fit. Again, it just didn't work. So the patient was
awakened and told the device didn't fit. She understood
and went--the second one was a patient who noved in the
CT scanner. As you saw fromthe presentation, the nodel
is an extrenely inportant conponent of this.

Two inmplants did not fit because she noved in
the CT scanner. Therefore, of this devel oped the fact
that a graphite rod is now used to assure that if there
is movenent in the CT scanner that this won't happen
again. And that has never happened again.

The ot her one was a patient who--

M5. COALEY: You don't have to go on. It was
t he enotion of that question.

DR. ALTMAN: \What sort of training is provided
to surgeons on using the TMJ] Concepts. The second part
of that is how does a patient know that, in fact, the
surgeon they are going to has actually been trained, if,
in fact, there is training?

DR. MERCURI: | would like to be sure |
conpl etely understand the question. You are now
restricting the question to the TMJ} Concepts device and
you are no | onger tal king about Techmedi ca device.

DR. ALTMAN: Correct.

DR. MERCURI: Using the PMS study that we are
doi ng now, we have given courses to surgeons and | have
personally, in order to be sure that the surgeons know
how to put this device and they are putting it in
correctly, | have personally gone and proctored surgeons
in a nunber of different places around the United States,
obtained privileges to operate with them at surgery, gone
into the operating room and actually proctored them



pl aci ng the devi ces.

DR. ALTMAN: That's great. TM Concepts wll
sell the product to any surgeon that wants to purchase it
regardl ess of whether or not they have received sone sort
of training? Do you know that?

DR. MERCURI: The 510(k) certification allows
themto market the device. There are a nunber of
surgeons around the country who are very versed in
t empor omandi bul ar-joint surgery. There are a nunber of
surgeons around the country who have used what we are
calling the Christensen device in the past. It is a
very simlar installation process in order to place these
devices in as the Christensen device.

Therefore, not every surgeon needs to be
proctored by those surgeons where we know that they have
done few tenporomandi bul ar-joint reconstructive
procedures, those are the ones where | nmake it a point of
goi ng and proctoring.

DR. ALTMAN:. The second part to that question;
how woul d a pati ent know whet her how to choose--say, they
have read about TMJ Concepts and wanted to use that
product. How would they find a surgeon who was skill ed
in using that project?

DR. MERCURI: There has been no nmarketing of
this device. This has been a device that has gone by

word of mouth. Typically, patients will call TM
Concepts and speak to either M. Sanpson or M. Rose or
ot her of the engineers, and they will give themthe names
of the surgeons in their particular area.

O many of the patients will ask, "Wo are the
surgeons who have perforned the nost of these surgeries?”
and they will be given the nanes of those surgeons.

DR. ALTMAN: Does TMJ Concepts not have- - but
they do have information to patients on the product and
what is to be expected?

DR. MERCURI: Yes; there is a brochure, a
patient information brochure, that has been devel oped
t hat tal ks about what tenporomandi bul ar-j oi nt
reconstruction involves. It may be part of your--

DR. ALTMAN: It was.

DR. MERCURI: It is a brochure which | wote so
| know what is init. It says, "Considering total
t enpor omandi bul ar-joint construction.” It tal ks about
t he reasons for tenporomandi bul ar-joint reconstruction.
It tal ks about what are the causes of the
t enpor omandi bul ar-j oi nt breaking down. It tal ks about
how the surgery is perforned, what are sonme of the
possi bl e conplications, what can | expect foll ow ng

surgery, how much will my pain be reduced.
That is based on the data of 0 to 4, 5 to 9, 10
or nore surgeries, how long will this reconstruction

last. And we discussed the issue of the orthopedic



ten-year business. Wat can | do to enhance the success
of this reconstruction, explaining to them-1 think an

i ssue that was brought up was that, in the
contraindi cati ons, we have tal ked about the fact that
there are patients with continui ng aggressive nuscul ar
activity.

We explain that in here to these patients. That
is a surgeon-patient determ nation as to has a |ot of
excess muscle activity. Then it goes on to discuss
al ternatives to tenporomandi bul ar-joint reconstruction
Then it goes through the whol e--what are the steps
involved in the preparation to receive this device. It
goes t hrough the whol e protocol of how this device is
manuf act ur ed.

And then, what are my responsibilities should I
choose to have this device inplanted. 1In those
responsibilities are included, "I nust see my surgeon for
foll ow-up appointnments. | nust inmmediately report to ny
surgeon any problens. | nust take care of ny inplants.
| must request that ny inplants be returned to TMJ for
anal ysis should they be renoved. | nust keep TMJ
Concepts infornmed of ny current address so that we can
foll ow these patients.”

VWhen they sign their consent, part of the
consent is what | just read. So we are maeking every
possi bl e way of keeping track of these patients.

DR. GONZALES: G I bert Gonzales. | have a
clinical question for Dr. Mercuri regarding the
vi sual - anal ogue scales and the clinical studies measuring
pain, function and diet. When | | ooked through the
paperwork that was given to us, and the studies, the data
collection was stated to be in a standardi zed manner.

It seens that, in the first study and second
study, pain and opening, that the nunbers of patients
t hroughout 2 through 72 nonths varied. |If the data
collection was in a standardi zed fashi on where |I am
supposi ng, and the question is really how this was
standardi zed; that is to say, the visual-anal ogue scale
was given before and after surgery at set tines.

Pain is rarely a constant phenonenon.
Oftentinmes, especially in TMJ patients and others, you
wi |l have an incident conmponent, a conponent that occurs
with activity following eating, with joint positioning,
sl eepi ng, other points, where you will have worsening of
the pain or you will have a constant pain with
intermttent incident pain.

So the point that you measure pain beconmes very
critical. When you ask a patient, for instance, what
their pain |level was i medi ately after eating, for
instance, it may be very different than asking them when
t hey have been sitting in an office or waiting room or
when they awaken in the norning or other tines.



So nmy question, first, revolves around when
t hese patients were asked about their pain. Was it when
they came in for their visits and, if it was when they
cane in for their visits, | don't understand why, in sone
cases, pain was neasured and opening was not in sone
patients, if you | ook at the groups of patients, and, in
ot her cases, opening was neasured in sonme patients and
pai n was not.

If this was standardi zed where this standard
formis asking both pain and opening questions, why is it
that patients didn't either fill it out, or only filled
out part of it? Were sone of the questionnaires or the
standardi zed formmailed to patients and then mailed
back?

| guess the first part of the question is when
were the patients asked to fill out the formand then the
second part is why is it that there was variability in
only part of the formbeing filled out, apparently
from-at |east | am extrapolating that fromthe
difference in the numbers?

Finally, the third part of that question is the
intermttent nature aspect of pain, the incident pain
t hat occurs, apparently was not taken into consideration,
or was it, in a manner that you had themfill out the
vi sual - anal ogues scal es?

DR. MERCURI: Let nme start out by saying the
opti mum word here, or the word we are tal king about, is
st andardi zed. The form was standardized so it is a
standard form The form was adm nistered to patients
preoperatively, obviously before they had their surgery,
and then at each foll owup appointnment. The patients
were told that when they make their mark, the mark shoul d
not be at the worst possible pain that they have, as you
have characterized, during function, but generally, where
is your pain |level, generally, during the day.

In order to characterize the pain the way you
have tal ked about it, we would have to take a
vi sual - anal ogue scale nore |ike a global-pain
guestionnaire. W would have to say, "At 2 o'clock, what
was your pain? At 3 o'clock, what was your pain? At 4
o' cl ock?" which is an onerous kind of thing for people to
do.

Havi ng been in pain research, | know that sone
of those patients will do that and nany patients won't.
So, for this particular study, again, because we are
dealing with so many different types of surgeries, we
wanted to nake it as sinple as possible.

So we said, "What is your pain |level generally;
not when you function?" \Where we got at the function
part of this, because we realized, just as you just
stated, that there are variabilities, "Where is your
function | evel? How well do you function?" "I cannot



function,” or, "I can function as much as | want on ny
diet." So that is where we got at the variabilities
related to function and chew ng.

The third conmponent of your question was--

DR. GONZALES: The study 1 and study 2, you have
patients at various nonths where the nunbers vary where
sone patients apparently filled out the pain
guestionnaire part and sone did not fill out the opening
part. It just doesn't fit.

DR. MERCURI: There are two reasons for that, at
| east two reasons for that. One is, again, the fact that
sone of these patients were evaluated by the denti st,
physi ci an, surgeon who sent the patient to the surgeon
who i nplanted the device at a distant site and just
didn't conplete the form

Anot her was that some of the patients were
eval uated by office staff rather than the surgeon who did
the procedure and just didn't conplete the form The
third reason is that in order to--and this was ny
particul ar patients--in order to get data from patients
who were out of state that refused to cone back, | made
up a questionnaire and included a neasuring device with
instructions on how to neasure it.

The patients would fill that formout and send
it back to me. Sonme of the patients didn't understand
the instructions. Sone of the patients didn't send the
forms back. Sone of them sent them back not filled out.

Taking all that into consideration, do we throw
out all of that data when it wasn't conpletely filled out
or do we put the data in and pool the data as we have
done at the various points, the nore data the better kind
of thing? So that is how it happens.

DR. GONZALES: M concern in this is that the
statistics are as good as the basic units of information.

| amjust a little concerned about this point of
measur enent knowi ng that pain is incredibly variable.
You can ask the patient, for instance, to fill it out at
one point or at another point and get discrepancies in
t he measurenent.

So standardization is very, very inportant when
you are tal king about pain because if you ask a patient
what their worst painis, it is notorious that the nmenory
of pain is not very good. People do not have a good
menory of pain. The visual -anal ogue scal es were created
for on the spot, at that nonent, what your pain |evel is
not what it was in the previous twenty-four hours.

So that is one of ny concerns about the data is
it is based on this information that could have that
variability init; that is to say, of the pain
fluctuation.

DR. MERCURI: All of the patients were given the
sane instructions so they all gave the report of pain the



sanme way at each tinme interval

DR. GONZALES: And those instructions were
written out instructions that every patient received?

DR. MERCURI: No; they were not witten
i nstructions.

DR. GONZALES: Those were verbal instructions.

DR. MERCURI: Verbal instructions.

DR. GONZALES: That were given by you, by the
nurse, by office nenmbers, so it really wasn't
st andar di zed, then

DR. MERCURI: No; | said initially that the form
was the standard part of this but each one of the
dat apoi nts was based on the sane definition of what pain
was, the sanme definition of pain, where your pain
generally is.

DR. GONZALES: Anot her question regarding the
ten or greater surgical--1 wll call them surgica
patients, patients who have had ten or nore surgica
procedures. Your charts show that the patients don't get
better over time in terns of their pain. Certainly, with
your function measurenents, they got better

You do include a precaution in one of your--|
guess this is a handout to patients where you state,
"Total TMJ repl acenent should be undertaken with extremne
caution in patients who have undergone ten or nore
surgeries. Pain-mnagenent team consultation should
probably be mandatory."

s that now the case that the patients that cone
to you--and is that sonething that you are instructing
ot her physicians--certainly, with patients who undergo,
for instance, spinal-cord stimulators or any pain
procedures, we find that it is mandatory that those
patients be evaluated by a multidisciplinary pain clinic
and, certainly, a pain psychol ogi st not because,
necessarily, we feel that the patient has prenorbid
psychol ogi cal probl ems but because patients who suffer
with pain for such a prolonged period of tinme, everyone
wi || devel op psychol ogi cal problens, depression, anxiety,
on and on and on.

So it would seemto nme that, based on what you
have already noted and are instructions to patients and,
apparently, physicians as well, that any patient with ten
surgeries or nore procedures |ike that should be
mandatorily directed to a nmultidisciplinary pain clinic
and pain psychologist to be able to evaluate them further
as a protection for them because these patients, also,
have a nuch hi gher risk of suicide and ot her pathol ogy
t hat occurs to them psychol ogi cal ly.

The question is what have you |l earned from doing
this in terms of these patients? Are you instructing
physicians, or is it part of the plan to have patients be
directed to nmultidisciplinary pain clinics?



DR. MERCURI : Soneone asked a simlar question
before and | addressed it by saying--1 wasn't specific
for the ten patients or nore but | think the question was
do you send any of these patients for psychol ogi cal
eval uation. Most of the patients, | would say the vast
maj ority of the patients, that have had ten or nore
operations are already in a pain-clinic environnment.

If they are not in a pain-clinic environment,
they get to a pain-clinic environnent. So | think that
i ssue has already been addressed.

The problematic patients, though, are the ones
that fall inthe 5 to 9 category. As | nentioned
earlier, a lot of those patients have been so frustrated
by their wal k down the TMJ path that, as soon as you
start nmentioning, "I think it is inportant that you see a
psychol ogi st or a psychiatrist or go through our pain
clinic,” many of those patients turn around and wal k out
t he door.

| don't think we should be scaring patients
away. | agree with you because, as | stated before, |
have done pain research. | know what chronic pain does
to patients and the psychol ogi cal conponent to it. But,
ri ght now, there is no protocol for that group of
patients.

But, to address your specific question about the
ten or nore operations, the vast majority, if not all, of
t hose patients are already in that environnent.

DR. JANOSKY: At this time, | would like to take
a fifteen mnute break returning at 4:10. We wl|
continue with some nore open commttee discussion.

[ Break. ]

DR. JANOSKY: | would like to continue with the
open comm ttee di scussion with questions from Dr.
patters.

DR. PATTERS: To ne, the overriding issue here
is whether the subset of 66 patients, where, in my mnd,
the statistical data suggests clear efficacy or clear
effectiveness and safety of the inplant, whether that
actually reflects the total patient experience.

So | have a question to Dr. Mercuri, if | could,
and then to Ms. Cowl ey or other nenbers of the TMJ
Associ ati on.

Dr. Mercuri, if | understand correctly, these
data were not gathered prospectively in a research
protocol but rather as part of clinical practice; is that
correct?

DR. MERCURI: According to the 1995 paper, these
data were coll ected prospectively. In other words, the
i ncl usi on and exclusion criteria were proposed in the
paper. The indications were proposed in the paper and
t he protocol was proposed in the paper.

DR. PATTERS: But the patients paid for their



treatnment and you said that they paid for foll ow up
visits after 90 days. So the conpany did not support
this care.

DR. MERCURI: That's correct. It was a limted
clinical trial.

DR. PATTERS: Did these patients know they were
in a research protocol?

DR. MERCURI: Yes.

DR. PATTERS: And they consented to that.

DR. MERCURI :  Yes.

DR. PATTERS: And they consented to the
foll ow-up visits that would be required? They were
specified up-front?

DR. MERCURI: They were specified up-front as
they are now in the PMS.

DR. PATTERS: And there was a fee to those
patients for those followup visits after 90 days?

DR. MERCURI: | can only tell you about nmy own
practice. To this date, if a patient shows up ten-years
postoperatively, there is no fee. | cannot address the

ot her participants.

DR. PATTERS: But it is possible that that had
sonething to do with the | oss of patients to follow up
from other practices.

DR. MERCURI: It is possible.

DR. PATTERS: Ms. Cow ey, | need to understand
fromyou who has a probably a very good understandi ng of
how t hese patients m ght feel and think, when patients do
not return for follow up, do you believe that that is a
subset of patients that are dissatisfied, a subset of
patients that are extrenely happy, or is that just a
random event and it doesn't bias those who return.

MS. COWLEY: | have not heard from anybody
ecstatic over much of any TMJ treatnent. |In other words,
no one has called to say, "This is the best thing that
has happened to ne."

Certainly, we have patients who have call ed and
said, "Yes; | aminproved." Unfortunately, we are now
hearing fromthem eight years later and a | ot of other
probl ens have set in.

My gut instinct tells ne that so many of the TMJ
patients have been there, done that, paid thousands,
hundreds of thousands of dollars, for treatnment. The
di sillusionment with, perhaps, in a case |ike not a
fail ed device but the problens associated with the
di sease and the device and where they are at that point
may be very--they just throw up their hands in despair.

DR. PATTERS: But the data from 66 patients
clearly shows, in nmy mnd, that these 66 patients got
better. So | amtrying to find out about the other 150.
| want to know, in your mnd, since they did not return
for all their followup visits, if you think that those



were patients who were likely didn't get better, got much
better and didn't feel the need to cone back, or it is
just a random chance and the 66 reflects those al so.

Per haps you can't answer that, but you certainly
know t he patients better than | woul d.

MS. COALEY: | think it would be unfair. | can
tell you what | hear from patients. Usually the problens
set in and they don't want to go back to the doctor.

They are | ooking for another one. But, on the other

hand, many patients in the last three years are tending
to not seek any treatnment whatsoever. They are trying to
just stay where they are because one nobre surgery equals
nmore pain, and on and on.

So they may be this nmuch better but not great.
| wish we had dat a.

DR. PATTERS: Then | wll ask you, personally.
Do you think the experience of the 66 that are
presented--do you think that is the representative
experience of this device or do you think that 150 have a
whol e other story to tell?

MS. COALEY: That is a tremendous responsibility
upon me. | would absolutely in no way want to be unfair
to any manufacturer.

DR. PATTERS: Then | w |l ask, perhaps, the
representatives of TMJ Association who is not sitting at
the table if they have any comments.

DR. ZUCKERMAN: If you don't mnd ny respondi ng
for the National Wonen's Health Network. | am Di ana
Zuckerman. Prior to my working in Congress, | was a
project director and university faculty nenber at Harvard
and Yale and did research all the tinme. | would
certainly say that ny experience was that people drop out
for a variety of reasons, but in a case like this when

people are in pain, certainly, I don't think that is the
time they fill out their questionnaires.

That worried nme that people weren't necessarily
comng in for exans but filling out questionnaires at
home.

When | did follow up--it is always difficult to
get people to stay in a study. Usually, you have to
provide incentives for themto stay in a study.
Certainly, it is the opposite of an incentive to tel
people, "Well, cone on in but you will have to pay to
participate in this study."”

Peopl e who are happy, people feeling better,

m ght be willing to do that because they are so grateful.
Peopl e who are not doing so well, it seenms to nme, would
be the least likely to come in and pay for the experience

of telling a doctor, who didn't help them how badly they
feel.

To ne, as a researcher, that is just common
sense. Also | just wanted to nention what seened to nme



an i nherent bias in when the pain was neasured. Prior to
surgery, it seenms to ne, is when you feel the worst.

When things are really bad and the pain is so bad you
can't stand it anynore, that is when you go in for

surgery. You've had it and you will try anything.
It seens to ne that you conme in for your
followup visits or you fill out a questionnaire in your

home when you are feeling a little bit better. Wen you
are withing in pain at honme isn't when you say, "OCh; |
have a questionnaire to fill out. | think I'll do that
now. "

It just doesn't work that way. So that
concerned ne, that there was that bias, that people
weren't comng at regular times with an incentive to cone
in and objectively be evaluated as to how they feel.

I n nost studies, of course, people usually
partici pate when they are feeling really strongly either
positively or negatively, and that is always a bias.

But, in this particular case, when you are dealing with
people with so nmuch pain, and maybe Terry Cow ey can
address this, but when you are in a lot of pain, it seens
to nme, that is not when you want to participate in a
study, usually.

DR. ALTMAN:. Can | respond to that as well? |
think my experience in fifteen years of public health and
doing an awful |ot of surveys is just the opposite of
that and that people that are the unhappi est are the ones
that you do hear from The people that are happy are the
people that tend to not answer things because things are
okay.

| think what we have heard fromthe TM
Associ ation earlier is, in fact, that people that they
hear fromare the fol ks that are having sone probl ens.
They don't have a whole big data--they didn't give us
exanpl es of people that were happy, but people that are
not .

My experience is that people that are not happy
with the system are the ones that you hear from

MS. COALEY: | think when you have choi ces of
pr of essi onal providers, it is much easier for you to cal
the person up who you are not happy with and tell them
"1 don't appreciate what just happened,” or, "I amjust
not better."”

The TM) patients, over the last ten years, have
had their professional sources limted severely. They
are far nore limted if you do not have noney to trave
across the country for treatnment which nmeans, if you only
have three oral surgeons in your community, you kind of
are married to Dr. Love because no one else will see you.

There is sort of what I would explain as a
little enmotional blackmail going on where you have got
to, as patients will tell us--"W have to tell him what



he wants to hear. W can't appear to know too mnuch
because then he asks me if | want to treat nyself and get
out."

So there is this intimdation factor involved.
| f you happen to find another doctor and that doctor
happens to dunp you, abandon you, then you m ght have to
go back to Dr. No. 7. W don't have an awful | ot of open
conmuni cation about this.

Why, perhaps, nobody trusts anybody anynore,
wll not fill out the FDA MedWatch fornms, will not
conpl ain about their device failure to anyone except us,
sort of in an underground manner.

It would be wonderful if all of these people
that weren't in the nunbers were out there having a life.

Heaven knows, we would like to believe that. W want

proof, in a way.

DR. PATTERS: | am |l ooking for scientifically
valid data in a relatively conplex situation with a very
conplex patient in a very conplex protocol with |ots of

holes init. So | amtrying to look at it as objectively
as possible to ask, "You proved it for 66 sel ected
patients. Is it true for the other 150?" | guess we
don't know.

DR. LI: First of all, a followup to Dr.

Burton's question about conparison to orthopedi c devices
just as a benchmark. Recognizing, of course, that the
patient popul ations are conpletely different and the

| onger history of the total joints, and dependi ng on
which statistics are used, in one set, it has been
proposed that the failure was 8 percent in the first
300- and-so-o0dd, if you count them a certain way.

Under those conditions, those woul d have been an
alarmngly high failure rate. Typical for the state of
the art to where we call a gold-standard total hip or
total knee, the survivorship is around 95 percent at
fifteen years. Usually, the first five years, anything
above about a 1 to 1.5 percent failure, which are al nost
exclusively infection, are considered to be too high.

But, again, that is a conpletely different
patient set and experience.

A foll ow-up question to Dr. Mercuri. Did you do
any kind of clinical wear assessnment? | saw sonme very
ni ce | ooking radi ographs there that appeared, for one who
spends a lot of tinme measuring hip and knee wear, woul d
lend itself to radi ograph analysis of at |east head
penetration.

So did you do that on any of your patients,
especially when you get out to six, seven years?

DR. MERCURI: As we tal ked about, and as M.
Rose presented and the FDA presented, the anount of wear
is so small and the imaging that we using is gross, that
we can't really neasure wear on these particular imges



for the factor that, nunber one, it is so small, and,
nunmber two, we don't have a standardi zed way of doing it.

Now, | realize that there are cephal onetric
radi ographs that can be done to measure wear but, again,
because the wear is so small, | don't think we can do
t hat .

DR. LI: But your notion that the wear is snal
cones fromthe | aboratory data; is that correct?

DR. MERCURI: That's correct.

DR. LI: So if, for instance, the | aboratory
data was not a true reflection of the in vivo situation,
t hen that assunption nmay or may not be true. So it is
sonmewhat surprising, | guess, given the fact that the
| oads are as high as the applicant has specified they are
t hrough the finite-el ement nodel and the fact that you
have, perhaps, down to a 3-mllimeter thick piece of
pol yet hyl ene and that you have got non-zero wear in the
hip simulation that you would see no wear in the clinic.

Actual ly, as | punched through the nunbers at
seven and eight years, it should be relatively evident.
| f you take, for instance, the highest wear in your wear
test, laboratory test, that would be quite evident in a
normal -quality X-ray.

DR. MERCURI: Again, |looking at the clinical

data, and I will et M. Rose address the engineering
data, we are not seeing failures.

DR. LI: Understood. But you are not | ooking
for wear, either, apparently, though, | guess is ny
questi on.

DR. MERCURI: Wear woul d show itself up as
i nfl ammat ory response.

DR. LI: Well before that, you ought to--well,
et me take the exanple of total hips and knees agai n.
Wel | before you get an inflammtory response, you can
see, for instance, the relative mgration of the netal
conponent relative to the polyethylene, especially in
this case where you have polyethylene with the netal
back, it gives you a nice radiographic marker for the
back of the polyethylene, would lend itself to that
mar ker .

The ot her signs of wear, of course, are any kind
of loss of radiodensity in the bone. Well before
osteolysis, the bone begins to fade. The other portion,
and | will sneak another question in in this regard, is
t hat one of the consequences of osteolysis is |oosening
of the inplant which causes pain.

So a question | had for you, and I am not sure
you can answer this, but when a patient, several years
out, after getting one of these devices, records sone
| evel of pain on your scale, how do you know that pain
isn't fromactually the inplant being | oose as opposed to
the pain they experienced when they first came in to you?



DR. MERCURI: Let nme address the issue of the
m gration of the inplant. W nake radi ographs at each
one of the datapoints to | ook at the relative position,
in using a cephal onetric radi ograph, anterior-posterior
cephal onetri c radi ograph, on the sanme machi ne, we can
overlay the previous cephalonmetric radiograph, let's say
fromtwo years to three years to four years.

So that is kind of a gross nechani sm of
measuri ng whet her the inplant has changed.

The second question you had was how do we know
that it is not |oose. M experience is not with
ort hopedi ¢ hi ps and knees but with
t enpor omandi bul ar-joint inplants is that when a screwis
| oose or a conponent is |oose, the first conplaint that
the patient brings to us is not just pain but also
swel |i ng.

You have to understand that these devices lie
very close to the skin as opposed to a hip which is
buried in a | ot of muscle and so any | ooseness of screws
or any | ooseness of conmponents will manifest itself as an
i nflammat ory response and swel | ing.

| presented a PMMA-mant| ed device for the fossa.

| don't have the radi ographs here with me but the way
t hat was mani fested was not that | could see the crack in
the PMMVA but the fact that the screws that held it to the
zygomatic arch were | oose and with radi ol ucenci es, and
that the fossa underneath the inplant was radiol ucent.

DR. LI: Was it possible that pain--and, again,
| am drawi ng on ny hip and knee background so this may
not hold true so let me ask it as a question, for total
hi ps and total knees, the type of | oosening that | am
referring to usually cannot be seen by the eye. It is
usually in the order of mcrons, so it certainly would be
invisible to the X-ray and certainly would not manifest
itself fromany novenent of the screw

So well before you actually get a nacroscopic
vi sual i zati on, the inplant becomes | oose enough, and bone
doesn't |like to be rubbed against, even on the order of
m crons, and that causes pain. So that is really what |
mean by | oose, not so much a gross | ooseni ng but how do
you know these inplants are not, on sone very mcron
scal e, | oose and are causing the pain?

DR. MERCURI: | can't tell you that.

DR. LI: Let nme ask the conpany a questi on,
then. Have you done mcro-notion studies in the
| aboratory where you fix your device in cadaver mandi bl es
and then try to do mcro-notion studies to actually see
t he anount of mcronotion as a function of screw
pl acenent and the nunber of screws or the size of the
screws or the shape of the device?

MR. ROSE: No; we have not.

| wanted to address your earlier question, Dr.



Li, on the penetrative wear ability, to use radiographs.

Because of the custom nature of these prostheses, the
mesh backing to the fossa conponent is conpletely
irregular and is actually fornmed to the patient as
opposed to orthopedics where there is usually a flat
metal plate on a tibial conponent of sonme other form of
regul ar geonetry which you can assess if you have got
m gration of two conmponents close to each ot her

It is very difficult in this device to cone up

with any of that because of the irregular nature of this
back. Also, if the patient slightly changes their
position in which the radiograph is taken, it further
conplicates that.

DR. LI: One final question. How sensitive is
your device to placenent and alignnment. For instance, in
the wear test, | presunme you are well aligned in your

devi ce where the condyle is basically articul ated where
you would like it to on the pol yethyl ene.

I n surgery, maybe for someone |ess skilled than
Dr. Mercuri, how tough is it to actually get this thing
into what you would call an appropriate alignnment and
what are the consequences if you are out of alignnent.

| guess this would be at any plan, either A/ P,
medi al -1 ateral, or even if there is a tilt especially to
t he pol yethyl ene because the stresses, if you get out to
t he edge of the polyethylene can be enornmous if you are
out of alignment on such a small conponent.

DR. MERCURI: That's correct. That is one of
t he advantages of a patient-fitted device. At surgery,
the nodel, which I hope you have taken advantage of
| ooking at, is available. Wen | do the surgery, as |
di scussed at Dr. Altman's question, nonitor or proctor
the surgery, the design is drawn on the nodel.

The surgeon has the nodel at surgery. There are
various |landmarks. From nmy presentation, you may have
seen that the anatony is so different than the nornal
anatony that it is alnost, in many cases, |like a |lock and
key mechanism that this inplant will only fit in one
particul ar plane of space.

Al so, the instrunentation that has been
devel oped for placenent of the inplant assures that once
the inmplant is placed technically, at surgery, that it is
seated in the proper position so that there are no
rocking notions to it. So the patient-fit conponent of
it is one. Two, the instrunmentation.

The third thing is the fact that when these
devices are placed in a patient, the patient's occl usion
has been predetern ned and the patient's jaws are w red
together so that imediately you will know if this thing
is not in the proper position because you will be able to
see that the patient--it won't fit.

And then you have to go back, be assured that



you are in the proper occlusion, and you have to place it
to its hone position based on the occl usion.

So, for those three factors, it is
unusual --rare--that these devices, with this particular
i npl ant system do not fit.

DR. JANOSKY: One final question for Dr. Heffez
and then we will nmove to the open public hearing.

DR. HEFFEZ: Could | have sonme idea of the
breakdown of the indications for intervention between
correction of iatrogenic disease versus non-iatrogenic
di sease? How many patients were treated in order to
correct a problemthat was created by, for exanple, a
Propl ast/ Tefl on or Vitek inplant?

DR. MERCURI: If you would just give ne one
second to--

DR. HEFFEZ: \While you are working on that
question, if | could ask M. Rose, what is the CT scan
that is obtained to generate that nodel? Wat is the
t hi ckness of the scan that is used in order to
reconstruct that inage?

MR. ROSE: The area of interest, near the fossa
geonetry, | believe we are using 1-mllimeter slices on
the scan. As we proceed down through the nmandi bl e,
dependi ng on the type of scanner that is used, that is
opened up slightly.

DR. MERCURI: In response to Dr. Heffez'
gquestion, | would like to refer the panel back to the
failure data that was reported on these 162 patients
based on study 1 and study 2. W can see here, these are
the patients with failed surgery, either grafts or
devices. It will kind of give you an idea of the
percent age of patients that are in each one of these
cat egori es.

| think this is the best characterization that |
can give you.

DR. HEFFEZ: But those 162 patients, were they
operated with this TMJ Concepts?

DR. MERCURI :  Yes.

DR. HEFFEZ: They were operated because of those
reasons?

DR. MERCURI: For these reasons; right.

DR. HEFFEZ: Have you broken out your data
according to each of those? Let nme backtrack. You're
classifying it as failed devices, failed grafts. | would
li ke to know how many were treated for inflammatory
di sease, for exanple, or traumatic di sease?

DR. MERCURI: How many rheumatoid arthritis?

DR. HEFFEZ: Yes; as opposed to how many of
t hose are--many of those are iatrogenic problens,
basi cal |l y.

DR. MERCURI: Yes.

DR. HEFFEZ: | want to know how nmany were virgin



joints and how many were inflammtory di sease, tunor.
What is that subset?

DR. MERCURI: | don't have that data with ne.
This is the best | can give you to characterize that. |
woul d be happy to provide that to you. | have that data.

| just don't have it with ne.

DR. STEPHENS: One question on that graph, does
the failed graft group represent grafts that been done
for Vitek inplants that had failed? On other words, are
there sonme failed Viteks in that failed graft group?

DR. MERCURI: Yes.

DR. BURTON: One ot her question which goes off
t hat graph as well. This 162 patients, can you give us
at | east a sonewhat denographic breakdown of when they
were done in terns of how many were done three to five
years ago and how many have been done one year ago, two
years ago, three years ago?

MR. ROSE: This is actually the data from our
active postmarket surveillance study, so these 162
patients have been done since Decenber of '97.

DR. BURTON: Thank you.

DR. JANOSKY: At this time, we would like to
open the public hearing again.

Open Public Hearing

DR. JANOSKY: | would ask that anyone who w shes
to speak state their nanme, their affiliation, any current
or previous interests, financial interests. Can | see by
a show of hands if there are.

It |ooks like the list fromthis norning, if I
am correct. Do you want to do the same order fromthis

nor ni ng? Each of you will be given three mnutes to
address the panel. W will start with Ms. Lisa Brown
from TMJ Associ ation.

MS. BROWN: | will be real brief. A lot of

people, after five to nine surgeries, these surgeries
coul d range anywhere from $3, 000, $30, 000-plus, each
They run out of noney. Although they would really Iike
to go and have the follow ups, they don't have the noney
to do it. Insurance conpanies as well, they will cover
three to four follow ups and then, after that, these
peopl e are no | onger cover ed.

Three to four follow ups, |I don't know that that
woul d constitute a year of follow up for soneone. |
think there is nore than | would like to say--a number of
people out there that fall into this category that cannot
afford it. They are on disability, social security.

They would love to have the follow up but they can't
afford to get there.

| gave a few exanples this norning of that very
thing fromcoments from people saying that they couldn't
afford it and they didn't know what to do.

That's all.



DR. JANOCSKY: Thank you

Next is M. Kevin Clark from TMJ Associ ati on.

MR. CLARK: Kevin Clark with the TMJ
Association. | would like to follow up, | guess, what
Dr. Patters, your questions to Terry and anybody in the
TMJ Association with respect to the science behind this
particul ar study.

| don't think we are in a position to validate
or invalidate the science that you have heard about

today. | think that is the panel's job to do so. But I
woul d take exception to sonething that you nentioned over
here. |In any business, an unhappy custoner is nore

likely to conplain something |like ten tines. You hear

ten tinmes over the negative, versus the happy custoner

t hat wal ks away and says, "That is a great product.”
Wth respect to the TM] patients who have been

hurt or wronged or whatever you want to phrase it, |

don't think they typically go back to their surgeon to

conplain. Sonetimes they do, but maybe they get a kind

of a, "Maybe it is possibly your fault,” or, "It is in
your head. It will get better,"” whatever answers they
hear .

But typically, and I have been through this for
thirteen years with ny wife who has had six surgeries and
five of those were bilateral. She has two different
types of inmplants right now | have to admt that for
the first several years, we were very intimdated to go
back to conplain to the surgeon. W didn't know quite
what to do.

Since then, we have gotten close to sone
surgeons and hooking up with the TMJ Associ ati on and
really taking matters into my own hands and getting into
this to understand it better has nmade ne nore confident
to be able to ask the questions that we need to ask.

But that is not your average patient. Your
average patient is paranoid, extrenely intimdated, of
their surgeon. So | amnot sure those are the ones that
are com ng back to follow up. So I just wanted to throw
t hat in.

Lastly, Dr. Patters, you asked what we would
like to see fromthe Association, or nmaybe even
personally. | think it is the panel's job to decide
whet her the science is there for any of these inplants
bei ng presented this week. But, personally, obviously,
as | nentioned earlier, nmy wife has got two different
types of inplants and they appear to be failing.

We do need sonmething if they are failing. |If
speak for her. | speak for thousands of other patients
that | believe that are out there that are in the sane
predi canent. | don't know what the answer is. Wuld we

like to see approval of one of these two products? That
is up to the panel to decide. | would like to see



approval at sonme point at sone tinme of sonething that is
going to help ny wife out and the other patients across
the country.

| don't know what shape or formthat comes in
and | don't know the FDA process real well, but I
understand there is conditional approval, there are
conditional approvals for certain indications and maybe
sone conbination thereof is the answer. Again, that is
up to the panel

Cbvi ously, if you approve a device for certain
i ndi cati ons, that device, once approved, as | understand
it, can be used kind of as a blanket device. It is
approved for this indication or that indication but
anybody can inplant it for other indications that it is

not approved for, as | understand it again. | am not an
FDA person.

Wth that, maybe | can ask the conpany just one
guestion. In the case of virgin joints, at what

poi nt--and maybe Dr. Mercuri, as a practicing clinician
can answer this best, what do you need to see before a

device is put in? How bad off, if you will, does a
patient have to be?
Thank you.

DR. MERCURI: Unfortunately, that is a very
difficult question to answer because all patients are
conpletely different. What may be an indication for one
patient may be a contraindication for another patient.
VWhen we | ook at the indications that | discussed earlier,
| think those are solid indications for placenent of a
patient-fitted tenporomandi bul ar-joi nt device such as the
TMJ Concepts device.

But | can't tell you, as | sit here today,
wi t hout having a specific patient in front of me--and
that is why I find this particular device to be the nost
useful because it is patient-specific for the specific
patient and the specific problemthat that patient has.
So I am hoping that that answer will satisfy you.

DR. HEFFEZ: Those indications that you |isted,
whi ch ones of those are inperative, in your mnd, that
this device would be required, that there would be not
anot her alternative nmethod of reconstructing that joint
if indicated?

DR. MERCURI: | believe all of them are.

DR. HEFFEZ: So you feel that there is no other
vi abl e nmeans of reconstructing the tenporomandi bul ar
joint in those indications |isted besides using this
devi ce.

DR. MERCURI: | would |like you to remenber ny
characteri zation of these patients. These are nultiply
operated, anatomcally nmutil ated, patients or
physiologically mutilated patients such as a rheumatoid
patient, or an ankylosis patient.



| believe on the basis of principles of
orthopedi c joint placenent that these devices nust be
stable in situ and they nust be made for the specific
i ndication, the specific problem that is there. Right
now, in ny clinical experience, the only device that I
feel confortable with, as a clinician, in placing is a
specific device such as the TMJ] Concepts devi ce.

DR. HEFFEZ: | am not necessarily tal king about
the device. | amsaying there is no other alternative
means of reconstructing the tenporomandi bul ar j oint
besi des using this device on those indications that you
listed.

DR. MERCURI: There are other ways to
reconstruct the tenporomandi bul ar joint using autogenous
tissues.

DR. HEFFEZ: Right. So which one is inperative,
in your mnd, that even autogenous material wouldn't be
i ndi cated and that you would have to use this device.

DR. MERCURI: As | said, |I think for the patient
popul ation that | characterized, it is this device. If
you are going to tal k about ankylosis, primary ankyl osis,
in a child, this device is not a reasonable device to
pl ace in a child.

DR. HEFFEZ: Yes, but you didn't list that in
your indications.

DR. MERCURI: No. It is one of the
contraindi cati ons.

DR. HEFFEZ: | am saying in the indications, as
ankylosis, or the indication is rheumatoid arthritic, is
the only way of reconstructing that individual using this
device, in your mnd, or there are other alternative
means? | want to try to identify if there is a specific
indication in your mnd where there currently is no
al ternative reconstructive nethod.

DR. MERCURI: Certainly the patient who has had,
because of the data that was presented in the Wl ford and
Cottrell paper, it appears that an alloplastic device
such as the TMJ Concepts device is the only device that
can deal with that situation. That is certainly one of
t he absol ute indications, but | have to stand by what |
said before that | believe that this device is the device
for reconstruction of the patients the way | have
characterized them

DR. HEFFEZ: The Wbl ford paper was regarding the
Propl ast/ Tefl on i npl ants.

DR. MERCURI :  Yes.

DR. JANOSKY: Dr. Diana Zuckerman fromthe
Nati onal Wonmen's Heal t h Net wor k.

DR. ZUCKERMAN: Thank you. | actually have a
gquestion for Terry Cow ey. She said sonmething and |I want
to nmake sure | understand it correctly. It was ny

under st andi ng that what you said in the foll ow up study



where there are only two doctors taking patients that one
of them-that you know of at |east one patient who said
he woul dn't see her for follow up because she owed him
noney.

So the concern was that if patients owed--out of
only two doctors in the study that if patients owed one
of them noney, they couldn't come back for follow up. So
it wasn't just that they had to pay to see the person but
also, if they owed noney, they couldn't cone; is that
correct?

MS. COALEY: |If they had a bal ance on the
account .

DR. ZUCKERMAN: Bal ance due.

M5. COALEY: Yes. The staff sort of kept the
patient out. W did hear that quite a few tines.

DR. ZUCKERMAN: | guess nmy concern is, as a
researcher--1 nmean, this is just against everything that
you do. In research, you try to get as many people in
for follow up as possible. You don't create barriers to
them com ng back in. | guess that is why there are only
t hree people at the end of sone of these studies, or six.

You don't know, as you pointed out, whether that
is a randomthree or a random si x, or whether the people
who owe noney are the worst off or not.

M5. COALEY: Have | answered your question?

DR. ZUCKERMAN:  Yes.

MS. COALEY: Am | able to follow up on that?
think this brings into discussion one of the--another can
of worms of all of this TMJ] nmess and that is patients
will call us with conplaints. W have to keep their
patient confidentiality. Many tinmes, | ask, can | tell
t he FDA about this? They say, "Absolutely not because
they will know | amthe patient with the device inplanted
si deways, " or whatever.

So | think one thing that we desperately lack is
a network where we can conmmuni cate openly, honestly,
where the patients are not living with this enotional
bl ackmai|l if they conplain to the FDA they are going to
be marked, their surgeon will never see them again.

We have to be able to comunicate openly with
the manufacturers. M ideal situation would be where we
have one inplant registry, period, for all TM devices.
| would like to see all the devices sent to one central
| ocati on where they are sent to the hospital only for
t hat patient because | hear of patients waking up with a
device they didn't know they were getting.

We sonehow have got to clean this system up and
we have to be able to work with the good manufacturers.
We have to get sonme funding fromthe FDA, fromthe N H,
to set up sonme type of registry, some type of studies.

The gentl eman over there said it is inperative
we have pain control and go to pain clinics. | would



li ke to know why we have a nedical doctor who doesn't
under st and anyt hi ng about tenporomandi bul ar-j oi nt
di seases, disorders, as well as particle disease so nany
of these patients are suffering from

We routinely hear now of vision damge where
particles are in the eye, they are mgrating. W hear of
seizures. This is constant. |If you ask a patient, "Can
you open your nouth?" "Yeah, but | am seizing every day.

We need a network of nedical people, dental
peopl e, manufacturers that can start putting together a
pi cture of what is this TM] patient. |If we are able to
have manufacturers willing to do this, | think this wll
be the beginning of getting a |leg up on sone of these
pr obl ens.

DR. ZUCKERMAN: | just have a quick comment.
VWhen | was talking to patients, when | was doing this
investigation in Congress, it was really clear that
peopl e contacted ne who had been very happy at one point,
had gotten an inplant, had really felt great, thought
finally their problem was problem was solved and then, a
year |ater or two years later, they felt conpletely

differently.

That is why | nade the comment earlier about
|l ong-term safety data. Wen | said that, | didn't know
what the studies |ooked like. | never dreaned that the

dropout rate was so high after even two nonths | et al one
after twelve nonths.

So | just want to say, based on my experience of
talking to patients, a year's worth of data just doesn't
really tell you anything about what is going to happen to
them So many of these people thought, "Well, things
can't get worse. If ny doctor says, "Try this new
inplant. It wll nmake you better. It is worth a try,"
only to find out that things could get worse.

So that really concerns ne. That is obviously
t he purpose of doing studies with sone kind of |[ong-term
foll ow up.

Thanks.

DR. PATTERS: Dr. Zuckerman, in the people that
you have contacted, do you have any anecdotal experience
about what the percent of the success rate of TMJ
implants is? | amhaving a problem-I read letters of
testinmonial here from people that are put in front of ny
that say, "Oh, | have done 48 of these and every one has
wor ked perfectly.” These are from oral surgeons.

Ms. Cowl ey gave ne sort of a different opinion
that very rarely does it work well and nost of the tine
it doesn't. Do you happen to have any objective or even
subj ective data of how nmany patients get better and how
many patients don't.

DR. ZUCKERMAN: Let nme just be clear that the
peopl e who contacted nme generally were people who were



unhappy because | was working for a Congressional
oversight comm ttee and we were having hearings an they
wanted me to know how bad things were.

We did get sone calls from peopl e who were
happy. They were al nost al ways people who had inpl ants

for a very short period of tinme. They said, "I had a
terrible experience in the past but now | have got this
new i nplant. | have had it for three nonths and I am

really a |l ot better."
So we certainly did hear from people |ike that.
| can't say | ever heard froma patient who had their
| ast inplant or set of inplants for several years and

called to say how happy they were. Personally, | didn't.
| don't have a bign. This isn't a sanple. It is not a
study. | can only say that the people who contacted ne,

there was a real relationship between |atency, how | ong
they had had it.

DR. PATTERS: In your talk this norning, you
laid out three criteria which you thought the panel
should follow. | have a feeling you knew that that
didn't exist, that the long-term safety and effectiveness
data did not exist, when you laid out the criteria that
suggested that we needed to see it.

DR. ZUCKERMAN: Honestly, it was just a best

guess. | actually had no idea what the data would | ook
like. | really did think that since some of these
i npl ants have been on the market for quite a | ong period
of time, | really did think that there would be data for
at |l east a few years.

In fact, there are data for a few years. It is

just that there are only four people in that sanple.

But, had the manufacturer really wanted to follow a

| arger nunber of people, it seens to ne they would have
created incentives for those people to cone back instead
of disincentives.

DR. PATTERS: | agree. | think this is an issue
of trying to collect data as part of clinical practice
versus doi ng an actual placebo-controlled, double-blind,
clinical trial which is not what was done here.

DR. JANOSKY: At this time, we are going to
cl ose the open public hearing and nove into the open
comm ttee di scussion and vote.

Open Conm ttee Di scussion and Vote

DR. JANOSKY: We have in front of us three
questions that the FDA would |like us to answer. Are
t hese avail able on overhead or everyone has then? |f you
| ook through your packet of information, in the agenda,
it is about the seventh or eighth page in the agenda.

Question 1. | will read the question. It says,
"Based on the engineering data, the sponsor has predicted
an inmplant lifetime of greater than ten years for their
device. Does the fatigue and wear testing presented in



t he PMA support this predication?”
Panel nmenbers? General discussion or coments

and then | will go around assessing assessnents of this.
DR. LI: On the issue of the engineering data
for inmplant life, | presune, actually, you calcul ated the

hundreds of years of |ife based on the fact that you had
sone wear rate and then you added up the nunmber of years
it would take, then, to wear away the entire polyethylene
conponent? That is kind of a nonsensical projection of
the life of an inplant.

Wel | before you get to that point, you are going
to generate billions enough particles in such a smal
joint space that | would say osteolysis is probably a
given. So the idea of multiplying the wear rate tines
t he nunber of years it takes to generate that vol unme of
pol yet hylene, | think is just plain nonsensical although
| guess it has sone attraction in other real ns.

The fatigue testing is kind of interesting. As
| understand it, you had a dynami c fatigue test where you
| oaded sonmething repetitively for mllions of cycles at
12EHertz and it didn't break and then, separately, you
took brand new i nplants and then you did a yield test and
provi ded a yield nunber.

Both of those tests are adequate but, typically,
if you really want to test this, you would have taken the
devi ces that you cyclically fatigued and then get a yield
strength because the issue isn't how strong it is when
you start. The issue is if it gets |oaded that nany
cycles, does it, in fact, lose its strength.

This material is relatively strong and probably
woul d have |ikely passed that test. But that woul d have
been a nore appropriate, | think, view on that. So the
way | |look on the dynamc fatigue test, it may or may not
have been a sufficient indicator. | really couldn't
tell.

As far as the wear testing goes, | guess | am
troubled by the wear testing results nostly because of
the lack of retrieval devices. So we don't really know
how t hese things wear. | think, as M. Blackwell pointed
out in the commentary, even for hips and knees, devices
whi ch have been around and tested for a |lot |onger, there
is still no really great |aboratory test that guarantees
that that will be the performance in a patient.

The real test is, in fact, analysis of retrieved
devi ces or sequential follow ups on radiographic devices.

So | would say, in this sense, we actually don't know
what the wear of these devices is. But | was a little
t aken aback | ooking at the individual datapoints in wear
t hat,
when you assessed wear by penetration, there was a factor
of about 4 between your | owest wearing sanple and your

hi ghest weari ng sanpl e.



When you did it by volunme, there was actually a
factor of alnost 8 between your best-wearing and your
wor st -weari ng sanple. So, as one who has done
wear-testing for a nunber of years, that is an alarmngly
hi gh standard devi ation for what should be a relatively
repeatable test. And | am unsure where the source of
t hat data cones from

But that data is where | got ny earlier coment
that if | took your highest wear rate and then did a
vol une cal cul ati on, you ought to be able to easily see
t hat on a radi ographic anal ysis.

The fact that Dr. Mercuri doesn't find
pol yethylene in the tissue is somewhat surprising given
the fact we know the inplant does wear. But this may be
a function of how one | ooks at the tissue and could be
under the conditions that he is |ooking at, they are very
hard to see. Unless you go out of your way to see them
you actually may or may not see the tissue.

So | put all that together saying the dynamc
fatigue doesn't really exactly tell ne if it is going to
survive fatigue although Dr. Mercuri did show pictures of
broken plates and screws of other devices indicating that
there is plenty of force there to exert very high
stresses on this device and that the wear testing, in the
best view, is non-validated and, in the worst view, it
does not mrror what actually happens in vivo.

DR. JANOSKY: Additional comrents?

DR. REKOW The other potential pitfall to
conpl ement what Dr. Li said very elegantly is that, over
time, wear nmechani sms could change and you may get a wear
pattern early on that subsequently then becones a
t hree-body problemwi th the particles getting in the way
and creating an extra problem

So just to extrapolate linearly over time can be
danger ous.

DR. LI: One last issue | think which is
inportant, that is key right nowin the area of total
hi ps and knees, is a nethod of sterilization. You picked
et hyl ene oxide as a method of sterilization which has the
benefit of not causing any |ong-term degradation to the
mat eri al which ganma irradiation can do if a conponent is
allowed to age prior to inplantation.

However, the price you pay on that is that
several, now | think about a half a dozen hip-sinmulator
studi es, have shown that if you conpare an ETO product
versus a gamma-ray sterilized product, ETO products wear
20 to 40 percent higher from brand-new conponents.

So the question is, wthout knowi ng how
retrieved devices fail--in other words, if they fail by a
mechani sm of delam nation, pitting or fracture and not
wear, then ETO would be very appropriate. However, if
they are failing over long term because of wear



mechani sms, then the ETO sterilization, in fact, would
not be the recomended net hod.

DR. JANOSKY: Additional conmments or responses?

Question 2. "War particles generated from
previ ous inplants have proven to be problematic. Does
the wear testing denonstrate that this device has
adequate safety in ternms of wear?"

Panel nemnbers?

DR. LI: | guess this is really a shorter answer
to the question if you don't have any--1'm surprised
that, given the nunber of |aboratory wear tests that you
did, that you didn't once, at |east, look to see if the
particles are of the appropriate size.

For instance, it would be a good validation of
your test if you generated particles of the same shape
and size as found in vivo and, in fact, it would be a
good reason to conpletely ignore the test if the
particles that were generated were, in fact, different in
size and shape than found in vivo.

So, in the absence of that data, it is another
gquestion--you have got a big question mark you have got
to put over the | aboratory data about whether or not it
was appropriate. So the lack of that information,
don't think there is any way would could tell anything
about the fate of these particles or how many were
generated or anything along those I|ines.

DR. JANOSKY: Additional comments, responses?

Movi ng on the question 3. "Do the data
denonstrate reasonabl e safety and effectiveness when
taking into account possible risks and benefits to the
patient? Please state the basis for your answer.”

Let's start this way and work our way around.

DR. PATTERS: Quite clearly, sone patients do
benefit fromthis device. | think that that has been
very well shown. However, a lot still is unknown. | do
not believe that effectiveness data can be generated in
the type of clinical research that has been perfornmed to
date because it is all--in my mnd, it is quite anecdot al
and it is a series of anecdotes taken from a whol e bunch
of different practices followi ng a protocol but, really,
it is part of clinical practice and it is not defined
separately for research

For instance, in periodontol ogy, when we test a
devi ce, the manufacturer sponsors that test and we pay
patients for their inconvenience to cone back for our
follow up. In that way, our purpose in doing this is
actually to test the device in a double-blind,
pl acebo-controlled clinical trial and get all the data
that i s possible.

That is not what was done here. These were
i nplants that were placed in patients who clinicians
believed, in their clinical judgenent, would benefit from



t hese and data was col |l ected as possible in that
f ramewor k.

| don't think you can really devel op
scientifically valid data if that is really your only
measure. So, quite clearly, I think people benefit. The
|l ong-termdata is not here regarding the effectiveness in
my opinion and a | ot remains to be done.

| would not like to see this alternative for
patient care renoved. But | believe this alternative
needs to be available. However, it needs to be presented

to patients, | think, as a treatnment of last resort with
a relatively high failure rate.

DR. GONZALES: | feel that the pain neasures
were not done properly in ny mnd. Efficacy for pain
reducti on was not determ ned. Therefore, | think you
have to throw out the pain data. At least, |I'm]less

strong in terns of function and diet in terns of the
measures, but certainly for the pain neasures, it was not
done properly.

| don't feel that this device is efficacious for
pain in patients with ten or greater prior surgeries and,
therefore, those patients should be excluded or those
patients should be warned that this procedure is not a
procedure for pain reduction.

| think that if this device is approved, it
shoul d be approved with those conditions.

DR. REKOW In spite if what you said about
doubl e- bl i nd pl acebo studi es which, | agree, are ideal,
don't see how you could conceivably do one of those when
you have radi ographs that show quite clearly which device
you have in place. So there are some practical issues
with this design of the study.

But, having said that, | am concerned with the
anount of data that is available for patients who clearly
are nost likely going to have a device for a very, very
long tinme. I, too, think that it has its place. There

are sone patients that need it but | don't think that we
can clearly say that the patient who is between 35 and 45
can look forward to a pain-free life for a really I ong
time with this device.

| don't think that the data, as presented, shows
that clearly.

DR. HEFFEZ: | think you have to separate safety
fromeffectiveness. | think what is npost inportant is
safety. The effectiveness is hard to judge because every
patient has a different constellation of synptons that
one has to address. For ne, the primary thing to | ook at
is safety.

| am concerned that the construction of
prospective studies that are currently underway, that
study protocol needs to be | ooked at or we are just going
to amass data that is still going to be difficult to



interpret later on.

Do we need such an option? | think we do and I
think that this option should have certain exclusivity
and | do think that it should be | ooked at possibly as a
tenporary device, tenporary neaning five to ten years.

On ot her words, the patient should be aware that the
i kel'i hood of replacenment is there.

The key, as far as safety is concerned, is, |
believe, are we able to retrieve this device with m ni mal
danmage to the patient, any damage being | ocal and not
system c and that it does not renove the ability to
reconstruct the joint at a future date.

DR. BERTRAND: These are a desperate group of
patients. \What we haven't done is really characterize
how or what these patients are suffering or how this has
affected their lives before we do sonething to them
again. | think it is really incunbent upon us, if we are
going to use devices |like this, to really characterize
what that patient is experiencing, how they view what
they are going to do in the future, whether types of
situations affect who they are.

There are instrunments that can neasure that,
predictably and reliably that would address what Dr.
Gonzal es was tal king about, the effect of pain and what
the pain is upon their lives. | think that has to be
done fromthe baseline and has to be done with foll ow
ups.

Additionally, dealing with these types of
patients on a daily basis, there are sone patients for
whi ch an ankyl osis does need sonme type of appliance to be
pl aced to help that people. So this |ooks |like we have
pilot data for this point. And we really don't know the
| ong-term effectiveness. | would hate to close the door
on this at this point, but | think definitely think we
need to characterize the patients nore thoroughly at
every juncture.

DR. LI: Just an issue on the length of follow
up, and again, to follow up Dr. Bertrand's question
Typically, an orthopedics, larger joints in orthopedics,
osteolysis takes a m ni nrum of about four to five years to
occur. It is highly rare to get osteolysis in the short
times of the clinical follow up provided.

So, as far as the long-term consequence of the
wear, it is virtually unknown for this device. It may or
may not be an issue but we can't tell by the follow up
presented so far.

DR. BURTON: | think that, again, we have a
device which is necessary in terms of treatnment of a
smal | group of patients. But | amnot sure that the data
we currently have--1 think it shows sone safety but we
don't know the long-term safety issues because we don't
know what those wear byproducts are, how much they are



going to accunul ate and what their long-termeffect is

goi ng to be.

Secondly, we are not sure about the
effectiveness. | think that is what Dr. Bertrand and Dr.
Gonzales were alluding to. | think that this product
needs to be there. The question is whether patients are
made aware of what its true effectiveness. It my be

functionally effective in ternms of dealing with range of
notion and potentially masticatory issues, but, again,
this is a very definite group which nmay be driven nore by
pain in many cases than it is strictly by functional

i ssues.

They may be getting sonething which may be
effective in addressing a portion of the problens but
ineffective in dealing with the other ones, and they need
to be made aware of that such that when they are making
t he i nfornmed-consent process, they are truly aware of
when we say it is effective what it is effective for.

DR. JANOSKY: Additional responses, comments?

DR. STEPHENS: | think that clearly sone type of
t enmpor omandi bul ar-joint replacenent is absolutely
essentially. | think that part of the effectiveness
problemis that | don't know that you can expect to have
a consistent effect in this group of patients because
t hey have such a wi de group of synptons and eti ol ogy.

My experience with total-joint patients is that,
after two or three operations, somewhere along the |ine,

t he percentage of themthat have, as an exanple,
neuropat hic pain associated with this disease is very
hi gh and that even in patients with joint replacenents,
these synptons are going to persist after the joint is in
pl ace.

| think the key is what this therapy is mated to
is nmost inportant. | think the joint replacenent
benefits are fairly predictable. The intra-articular
pain that patients have from sclerotic bone agai nst bone
is likely to inmprove and the stability of their occl usion
is likely to inprove.

But a | ot of these side issues, the neuropathic
pai n, nmuscul ar pain, problens are not going to be--there
is not going to be a | evel effectiveness. So | think
that we definitely need the devices and we probably w |
need additional studies in whatever way that it is
approved. Hopefully, it would be approved and we woul d
need additional studies to go with it.

DR. JANOSKY: Dr. Runner, are there any
addi ti onal questions you would want us to consider at
this time?

DR. RUNNER: | would just say that, in your
del i berations, you should be very specific in terns of
what you would |ike.

DR. JANOSKY: COkay. Before we nove for a notion



and a vote, are there any responses fromthe sponsor or a
few mnute for final coments.

MR. ROSE: | have several coments | would |ike
to make. | would like to address Dr. Li's questions
about characterization of the wear particulates. | have

to confess | amnot current on the literature at what
poi nt wear particul arization becanme an inportant feature.
This wear study was done quite some tinme ago.

To that end, it may have preceded a | ot of the
recent know edge that has been devel oped in that area on
wear particulates. This device was devel oped as a
sal vage procedure to deal with conditions that exist. It
was not a device that was developed to see if a market
could be found for it. It had a definite indication in a
situation that really had very little alternative.

In earlier discussions here, | think people have
menti oned that there was only--we have dw ndled to four
patients, or very small nunmbers and a very short nunber
of years. We did present information that we have 29
patients that we followed out at the seven-to-eight-year
time frame. So we do think we have an indication at
| east that the device is lasting for a | ong period of
time and it is functioning for sonme people and it is
greater than four.

This device also suffered for a period of tine
in which there was no sponsor. There was nobody to be
following up that informati on and actually it was never
known at that point if it was ever going to be made
avai lable. So I think a situation existed where there
has been a lot of effort to collect the data that has
been shown.

| agree that it is not optimal and it is not
done in an appropriate research method, but | think there
is evidence or indication at |east that there is sone
val ue that has been obtained on this.

As far as the coments about pain, it has never

been our contention that this elimnates pain. In fact,
that is one of the reasons that this was done by the
group of clinicians who was | ooking at that, is they

wanted to find out how it was effective for people and
the fact that the larger the nunber of surgeries, the
pain | evel has statistically been shown to be reduced.

It just hasn't been reduced to as great a |evel
of those patients who have fewer prior surgeries. This
information has all been included in our literature that
we have devel oped directly for patients to informthem of
t hat exact condition. | don't renmenber who brought that
poi nt up but there has been a strong effort to |abel this
devi ce appropriately so that patients are fully infornmed
of the risks and the problens they m ght encounter.

We think that has been very inportant given the
past history of patients having unnecessary surgery or



surgery and they weren't really understandi ng what was
t aki ng place or what inplants they were about to get. W
take that very seriously.

Function is something we aimto restore. W
know that there are problens with pain restoration. But,
for many of these patients, | have spoken with them
personally. They say they have realistic expectations.
They understand that they are going to be living with
pain for the rest of their lives and they say, "I just
need sone functioning."”

They have a realistic expectation that that is
t he best they can hope for at this point given their
surgical history.

Those are all the comments | have.

MR. ULATOWSKI: | have two comments. The first
comment is | certainly want to rem nd the panel about the
di scussion this nmorning regarding valid scientific
evidence and the flexibilities provided under the
regul ati ons on what m ght be considered to be such type
of evidence and the types of devices we are dealing with
today in ternms of the history of marketing of the
products, availability of the products.

| think there is another aspect here. As you

nove toward your vote, you will be voting up and down
dependi ng on what the applicant has presented to you
today or tomorrow. | think it is going to be helpful to

the FDA that, if there are areas of problens in ternms of
the data or the types of patients, concerns that you may
have, if you have directions for us in terns of in what
subpopul ati ons or what conditions or what areas there

m ght be viability to this product or other products that
will come along, certain |abeling restrictions, other
areas that will help us in sonme scientific negotiations
or other discussions with the conpany so we can per haps
seek an acceptable m ddle ground with the conmpany on a
condi tion of use.

So al though conpanies tend to cone to you asking
for the whole ball of wax, quite often there is a niche
there, there is an el enment of acceptable perfornmance and
know edge base that would be worthwhile. So, in your
di scussi ons, consider that.

DR. JANOSKY: Dr. Floyd, do you have sone
comments for us being the industry representative?

DR. FLOYD: It has been a very interesting
di scussion. From ny perspective, obviously, ny
background is not orthopedic surgeries or
joint-replacenment surgeries. But | do have a strong
engi neeri ng background and a strong anatom c pat hol ogy
backgr ound.

The thing that has inpressed me about this is we
are dealing here with a poorly characterized di sease
process. W have heard a | ot of anecdotal patient



information that | think all of us can synpathize with
and react strongly to. On the other hand, much of that

i nformation does not directly relate to the condition and
t he device we are tal king about here.

We are tal king about a device that is really for
rescue of the patient for which there are very, very few
ot her options. W are talking about a device that is
built upon--and, renenber, it is a preanendent
device--but it is built upon a lot of information derived
from other major joint-replacenment nechanics,
engi neering. We can qui bbl e about the engineering data
and | appreciate all those argunents.

However, we have a device that has a couple of
very uni que--one extrenely unique property and that
uni que property is tailoring to a patient who has had
severe anatoni cal changes from surgery or other disease
processes. And, therefore, we have a device that is
custom for that patient and, in fact, may be the only
ki nd of option that patient has at this particular time
to have any senbl ance of function.

| don't think anyone has ever clainmed that the

use of this device will return a patient to their
pre-di sease state. In any of the nedical specialties
that I amaware of, it would be foolish for any

practitioner to ever claimthat to a patient because we
don't have those kinds of capabilities are our fingertips
at our current state of the art.

But what we are tal king about here is a device
that, for a limted nunber of people, my be the only
option possible. W have heard that there is a nmechani sm
in place to track these patients, to follow up data. And
we have had a suggestion fromthe conpany, and | suspect
the FDA will reinforce this, that that follow up wll
become even nore strenuous in the future so that we wll
coll ect some of the data that we don't have at the
noment .

| am a non-voting nmenmber of this group but |
woul d urge all of us to seriously consider what the
options are for these patients and what the threat of
this device is because we are tal king about safety and
effectiveness--what the threat of this device is for this
limted subset of patients who really do have very few
ot her alternatives.

DR. LI: Maybe one question for the dental
surgeons or maybe Dr. Mercuri; if, down the road, it
turns out--let's say that worst of all worlds happens
and, for some reason, this device actually does cause
osteolysis at five, six or seven years when you get out
to several hundred patients at that tine.

So now you have a patient that originally canme
in with a conprom sed joint and you are going to put this
device. The ramfication of osteolysis is |loss of even



more bone. Now, if you try to nove the device, you are
going to have |lots of screws in there as well.

So | guess ny question is what would the
surgical or the nmedical treatnent be on a patient that
got one of your devices and, heaven forbid, got
osteolysis out in eight or nine years and you had to,

t hen, do sonet hi ng.

DR. MERCURI: It is a good question. | think
the patient-fit aspect of this device--in other words, |
showed you sone clinical exanples of devices that had
failed and left the patient with basically no ranus and
t hose are the kinds of cases that a patient-specific
device is made to deal wth.

In your own field of orthopedics, when you have
a hip that has had a device fail where you have | ost the
st ock bone, you go to a "custoni device to be able to
deal with that situation. So I would say that this is
the perfect, although in this world there is nothing
perfect, but this is certainly the alternative for a
patient who would be in that situation and where you are
seei ng those patients right now.

We see patients with other devices that have
failed that we are now able to give a senbl ance of
function to that they would normally not have because
there is no other device available right now that can
handl e that situation.

DR. REKOW But what happens when yours fails?
Then what does the patient do?

DR. MERCURI: | |ook at this as an evol utionary
process. | amnot tal king about evolution of this
particul ar device. W have tal ked about that enough
today. But | look to the future as there being an

evol ution to maybe the next |evel of biomem cs, maybe
t he next |evel.

DR. REKOW Can you get yours out?

DR. MERCURI: | have not had to take one of m ne
out. | can tell you that the people that | nentioned
bef ore who had renoved the device were able to renmpve the
devi ce wi thout doing significant danage to the underlying
bone.

DR. PATTERS: | think what | amtroubled nostly
by is I have not been able to get a handle here on what
the true success rate is, whether patients five years
after treatnment, whether the nmpjority feel benefit from
the treatnent or feel worse fromthe treatnent. | just
don't have a good handle on that fromthe di scussion.

| do hear, over and over again, about people
being on their fifth set of TMJ inplants. That is
obviously four sets that have failed. And that is of
great concern to ne.

DR. MERCURI: Is that a question?

DR. PATTERS: It can be if you liKke.



DR. MERCURI: | didn't know quite how to work
this answer in but this gives nme an opportunity to answer
t he question. As soneone else said, | appreciate,
obvi ously, the problens that these patients have. | have
been dealing with these patients on a clinical basis, on
a daily basis, for the past ten years so | think |I can
speak from experience.

These patients are the nost difficult patients
to deal with, not froma character flaw. They just have
a significantly difficult clinical problemto deal with
and it is nmultifactorial, as we have tal ked about.

| hear the good side of this. W tal ked about
bi as before. Mybe it is a bias that these patients cone

back and they say they are doing very well. Wen | see a
patient that comes back ineight years and the patient
says that they are doing extrenely well, it is a nuch

different experience than what we have been hearing.

| would like to panel not to think that all of
the patients who have tenporomandi bul ar-joi nt inplants,
be they be TMJ Concepts inplants or be they be the
Chri stensen inplants, are not doing well. M biggest
concern is that we may be overstating how bad these
patients are doing.

These patients do well, or as well as they
possi bly can do, based on the di sease process. | think
Dr. Bertrand and Dr. Gonzal es have a very good point.
This is a different group of patients that we are dealing
with here.

The other thing is that soneone made the point
that we need to informthese patients. It states right
in the docunentation that the patient gets as well as the
consent that they get, and | am quoting, "Unfortunately
the conplete elimnation of pain is not possible.” It is
not possible. W never go in with the idea that these
patients are going to have their pain conpletely
el i m nat ed.

Sol will leave it at that unless there is
anot her questi on.
MR. ULATOWSKI : | had to make a bureaucratic

poi nt of order but | think that, this being the closed
comm ttee discussion, we need to keep the discussion
within the panel so that the manufacturer isn't turning a
one- hour presentation into a two-hour presentation over
time here.

DR. PATTERS: Could | address that, then, to the
oral surgeons that are on the panel as to what they think
the success rate of these generic devices are.

DR. STEPHENS: | am not sure that | know the
answer to that across the board but | can speak from
personal experience. W have, in the group with which |
work, a very high success rate but it is really tied, |
think, in large part, to the fact that they are mated to



As far

as

a very aggressive chronic-pain managenent group because,
clearly, in the group of patients who have that first
operation, for exanple, for ankylosis, they do very well.

In fact, a great reason that they do well is the
fact that they have not had nultiple procedures which, in
t hensel ves, generate problens. 1In the patients who have

had multiple operations, we have al ways | ooked at the
total joint, itself, as the one point that you can use as
a starting point to stabilize their occlusion, to approve
their function, to make them | ook better, to get patients
to generally feel better about thenselves as a part of a
chroni c- pai n managenent approach

We have found that they very well. | would say
t hat our success rate is--1 know that it is greater than
90 percent, but it is very hard to know, across the
board, because | think that also the surgery is very nuch

surgeon-dependent. | think that it is very
t echni que-sensitive.
DR. HEFFEZ: | have had so nmany patients who

have conme to ne who have been nmultiply operated and they
just tell me, "Get nme back the way | was when | first
wal ked in to the office before | got ny first surgery.”

So | would say today the majority of treatnment
that we are doing is to correct iatrogenic disease. |
woul d say that is the majority of times that we are
oper ati ng.
success, | take it patient-by-patient. | try to identify
the patients conplaints and try to gauge what | can do
for that particular patient. It is not that easy to be
able to say how that patient is going to benefit from a
procedure. There lies, | think, experience and where 6
p. m it sort of crosses the border between art and
science and it becones nore of an artistic sense of
knowi ng when to operated on a patient and when to say, "I
can't offer you anything anynore.”

We have to, | think, identify the conplaints and
then see, in our mnds, if we can identify the etiol ogy
for that conplaint. Sonmetinmes, the etiology is a closed
vertical dinmension. |If you can direct that vertical
di nensi on, that patient nay be okay. Sonetines, a
patient's chronic conplaints of pain are due to foreign
m crobe particulate, foreign body material, where there
is no way you can renove all that foreign body material.

You can renove the gross anmount but there is no
way you can renpve that mcro-particulate matter
Sonetimes they have parafuntional habits that are not
properly controlled. And that inpact on the
synptomat ol ogy is difficult to know.

So it has to be patient-by-patient. | have a
good nunber of failures, | wll tell you, and | have a
good nunber of successes. But for ne to just bring it
and lunp it up into one study would be very difficult.



Hence, the problemw th all these studies is that it is a
het er ogeneous popul ation. | truly believe you need an
option, you need an alloplastic option for the patients.
You wi sh you could control the practitioner to
determ ne when it should be used or not.
DR. JANOSKY: Dr. Burton, do you have a

response?

DR. BURTON: | would just like to add to that I
think that the other issue is just time frame and | ength
of time. | think that what Dr. Heffez says is very true,

it is amltifactorial problemand there certainly is not
guestion, at least in the institutional setting where we
see patients froma broad nunber of practitioners that it
certainly is surgeon-specific to a degree.

| think that, in the short term the success
with these types of devices |ooks pretty good. | think
that the problemis that there has been a real paucity of
any data that is very long-term \Wen you talk about a
group whi ch denographically is very commonly either 30 to
40-year-ol d age bracket, and you are | ooking at something
that has a one or a two or a three-year tine frane, it
doesn't give you nmuch of a feeling for what is going to
happen at that five-year, ten-year or fifteen-year point.

| think that that is when you ask about what is
t he success. The real question is what is it at that
point. Qur job is really not to make that determ nation,
maybe to give sonme insight into that if it was possible.

But | think that that is where the real question of
whet her it is successful or not--I think that short-term
probably, from what | have seen, the success of these
devices is well up in the 90 percent brackets.

Was it as high as, perhaps, hips? | don't think
that it is. It is probably nore Iike the |ow 90th
percentile rank. But the problemis that nost of those,
again, are short-termdata. Wen you start to get beyond
two or three years, the nunbers drop off so radically
that you really probably don't know what the
five-year-or-greater success isS.

| don't think anyone knows the answer to that
ri ght now.

DR. PATTERS: Can you address the peopl e that
have had nmultiple inplants and have had them repl aced
over and over again. Can you address those issues? Do
you think that was poor surgical judgnent?

DR. STEPHENS: | think, frankly, in patients who
have had nultiple procedures, oftentimes one of the mjor
problens is that they are not followed. Wen they conme
into the group--and, again, this is a personal approach
to doing it in the center with which I am associ ated, but
| find that one of the things that is nost settling for
patients is assuring themthat they are in a group that
is going to stay with them that is going to stick with



themif there is a problem

There are so many factors. As an exanple, in a
total -joint patient who, a year or two down the line, is
havi ng uncontrolled pain, the joint really doesn't matter
if it is really a nuscle-spasm problem But, on the
ot her hand, the patient doesn't know either.

So it is very inportant that there is continuity
in their care. So | think the problemw th the multiply

operated patients is--1 think there are many reasons for
it. 1 don't know that you can really pin it down.
DR. BERTRAND: | think, if there have been

mul tiple surgeries, the primary eti ol ogy was never
addressed in the first place and people are just
over |l ooki ng whatever may have caused that problem
initially. | think that is what Dr. Heffez is talking
about. We are trying to correct a desperate group of
patients who have had the change and they can't function.
But | think it is very inmportant to go back and
ask, what was the original group of problens that have
been magnified by the repeated surgical insults that do
created post-surgical neuropathies as well as saying,

"This area hurts. | amnot going to |let you use that
part of my body and I am going to | ook for other patterns
of muscle activity.” That is what we are not seemng to

| ook at and that is what we need to characterize right
fromthe beginning.

Wth the group of patients we are tal king about
in this dataset right here, they have not been
characterized enough as to what is interfering with their
life and how their pain is affecting themfromday 1
t hrough day 1,000. There are ways to do that. There are
peopl e that can characterize this.

It is not psychogenic or psychosomatic. It is
neur ogeni ¢ or neurosomatic and what is actually
happeni ng.

DR. JANOSKY: Before calling for a notion, Ms.
Scott is going to rem nd us of the recomendati on
options. We will nove into the notion phase now.

MS. SCOTT: This docunent that | am about to
read is in the panel packet so if you would like to pul
this fromyour packet and read along as | read it.

"Panel recommendation options for premarket
approval applications. The Medical Device Amendnents to
t he Federal Food, Drug and Cosnetic Act require that the
Food and Drug Adm nistration obtain a recomendation from
an outside expert advisory panel on designated nedical
devi ce premar ket approval applications that are filed
with the agency.

"The PMA nust stand on its own nerits and your
recomendati on nust be supported by safety and
effectiveness data in the application or by applicable
publicly available information. Safety is defined in the



Act as reasonabl e assurance based on valid scientific
evi dence that the probable benefit to health under
conditions of use outweigh any probable risk.

"Effectiveness is defined as reasonabl e
assurance that in a significant portion of the
popul ati on, the use of the device for its intended uses
and conditions of use when | abeled will provide
clinically significant results.

"Your recomrendation options for the vote are as
foll ows: approval; there are no conditions attached. The
resulting agency action; if the agency agrees with the
panel recommendation, an approval letter will be sent to
t he applicant.

"The second option is approvable with
conditions. You may recommend that the PMA be found
approvabl e subject to specified conditions such as
resolution as clearly identified deficiencies which have
been cited by you or by FDA staff prior to voting. All
of the conditions are discussed by the panel and |isted
by the panel chair.

"You may specify what type of follow up to the
applicant's response to the conditions of your approval
recommendati on you want; for exanple, FDA or panel follow
up. Panel follow up is usually done through homework
assignnments to the primary reviewers of the application
or to other specified nenbers of the panel.

"A formal discussion of the application at a
future panel neeting is not usually held. [If you
recomrend post-approval requirenents to be inposed as a
condi tion of approval, then your recommendati on shoul d
address the follow ng points: A, the purpose of the
requi renent; B, the nunber of subjects to be eval uated,;
and, C, the reports that should be required to be
subm tted. Agency action; if FDA agrees with the panel
recommendati on, an approvable with conditions letter wl
be sent.

"The third option; not approvable. O the five
reasons that the Act specifies for denial of approval,
the follow ng three reasons are applicable to panel
deli berations : A the data do not provide reasonable
assurance that the device is safe under the conditions of
use prescribed, recomended or suggested in the proposed
| abel i ng; B, reasonabl e assurance has not been given that
the device is effective under the conditions of use
prescri bed, recomended or suggested in the | abeling;
and, C, based on a fair evaluation of all the materi al
facts and your discussions, you believe the proposed
| abeling to be false or msleading. |f you recomend
that the application is not approvable for any of these
stated reasons, then we ask that you identify the
measures that you think are necessary for the application
to be placed in an approvable form



"Agency action; if FDA agrees with the panel's
not - approvabl e recommendati on, we will send a
not - approvable letter. This is not a final agency action
on the PMA. The applicant has the opportunity to amend
the PMA to supply the requested information. The anmended

application will be reviewed by the panel at a future
meeting unl ess the panel requests otherw se.
"Finally, tabling. |In rare circunstances, the

panel may decide to table an application. Tabling an
application does not give specific guidance fromthe
panel to FDA or the applicant thereby creating anmbiguity
and delay in the progress of the application. Therefore,
we di scourage tabling of an application. The panel
shoul d consi der a not-approvabl e or approvable with
conditions recomendation that gives clearly described
corrective steps.

"If the panel does not vote to table a PMA, the

panel will be asked to describe which information is
m ssing and what prevents an alternative reconmmendati on.
"Following the vote, the chair will ask each

panel nenber to present a brief statenment outlining the
reasons for their vote."

DR. JANOSKY: At this time, | would like to cal
for a notion.

DR. GONZALES: | would like to make a notion.
Since pain is not an indication by the conpany, | would
nmotion that if the device is approved regarding the
noncl i ni cal aspects and now focussing on the clinical
aspects that the device should be approved if, one, a
prospective study that neasures pain and pain relief and
medi cation to be used to nodify pain be perfornmed, since
pain is still a significant factor in patient's going to
oral surgeons for this device that, two, patients should
be told that the studies do not yet reveal that pain is
significantly nodified and that, three, patients with ten
or nore surgeries should be told that the inplant wll
not help them since the information provided by the
conpany indicates that.

So the notion is a little bit conplex in saying
that, first, if the device is approved in ternms of its
characteristics, device characteristics, non-clinical
characteristics, that, then, the device be approved but
with the conditions one, two and three that | have just
st at ed.

DR. JANOSKY: If | am understandi ng you
correctly, then, you are proposing a notion for
approvable with conditions; is that correct?

DR. GONZALES: Yes.

DR. JANOSKY: The conditions being one, a
propsective study with very detailed informtion
concerning pain be assessed. Two--1 amreading this as a
| abeling concern in terns of the device not nodifying



pai n or not having an inpact on pain.

DR. GONZALES: That means you should be told
that the studies at the present tinme do not yet reveal
that pain is significantly nmodified. That isn't to say
that, in the future, the study won't show that. And
that, three, patients with ten or greater surgeries
should be told that the inplant will not help themwth
their pain because those individuals nmay end up going
t hrough the surgery for other reasons, function reasons.

DR. JANOSKY: Just to get it clear in my mnd,
is nunber 3 a suggestion for a labeling issue or for an
i ndication-for-use issue, where you are talking about
patients with greater then or equal to ten surgeries?

DR. GONZALES: | think that patients should be
tol d, however that would take place, whether it is a
| abeling issue or some nmandatory issue. But it is clear
that patients with ten or greater surgeries do not have
i mprovenment in their pain and, therefore, they should not
be told that that is going to be the case, that they wll
not have i nprovenent.

DR. HEFFEZ: Could I namke a suggestion. Could
we maybe limt the notion to whether it falls into one of
these three categories and then be specific on what we
want the conditions to be?

DR. JANOSKY: | am understanding himto say that
it is approvable with conditions and that he is listing
the conditions. | don't want to speak for you, but--is

that correct?

DR. GONZALES: That's correct.

DR. HEFFEZ: Are we voting on the entire package
or just the fact--

DR. JANOSKY: Right now we are just discussing
the notion. It is just a discussion of the notion
currently.

DR. HEFFEZ: His notion is very specific. Could
he initially just make his notion approvable with
conditions and then, later on, be nore specific because
it will be hard for everybody to want--they may want to
add additional conditions as well and make it very hard
for the panel.

DR. BURTON: In past votes, though, in other
panels, this format of making a motion with conditions;
that's fine. | can also nake the notion now that the
devi ce be approved with conditions.

DR. JANOSKY: As | am understanding it again,
the notion currently is approvable with conditions and
then, so far, three conditions were proposed. Any other
di scussi on? A second?

DR. BURTON: | would |like to make an anendnent
to that. | was going to nake a notion for approval wth
condi ti ons. However, one, | think that there should be a

study done | ooking at particulate levels in a test-lab



Situation so we woul d have sone kind of a feeling for
what is produced particulatewise in a | ab-bench situation
and, secondly, since, at this point in tinme, the current
study is only approximately three years old, that that be
continued to the five-year point for reporting purposes
and that, again, lastly due to the small nunber of
patients involved with these devices that there be a
mai nt ai ned registry of patients so that there be sone
| onger-termissues so that we have sone way of
identifying both the nunbers placed and the type of
i npl ants pl aced.

So ny three conditions are one, particul ate
| evel s being done on a | ab-bench; two, |onger-term
follow-up with conpletion of the current study to five
years; and, three, establishnment of registry of al

patients where these inplants are utilized.
DR. JANOSKY: Any additional nodifications? W
will go through the nmotion again and call for a second.
DR. LI: I'"msorry. | amconfused a little bit

now. Are we adding our conditions now? |s that what we
are doi ng?

MR. ULATOWSKI: | would agree with the comrent
about a clean vote on one of the three types and then
di scuss the conditions separately.

DR. JANOSKY: Let's return, then. There was a
notion that was placed on the table that said approvable
with conditions.

[ Seconded. ]

DR. JANOSKY: That has been seconded. Let's
call for a vote. Let's start on this side. Again, it is
approvabl e with conditions.

DR. PATTERS: Point of order. How could one
vote if they don't know what the conditions would be?

DR. JANOSKY: Could you give us sone direction
agai n, pl ease.

MR. ULATOWSKI: You can discuss at this point in
time before you vote as you go around.

DR. JANOSKY: So approvable with conditions,
again. Discussion.

DR. BERTRAND: | have sonme discussion. | am
very curious about the patients who there isn't follow up
on. | would like for any future patients in a

prospective study to be characterized by life
interferences, depression, anxiety, things like that. |
woul d recommend that if we are going to do prospective
studi es, enpl oy sonebody who can assess it in patients so
you can see before and after.

Per haps that would give us an idea of why
certain patients are not doing follow up. There may be
al so a way that we can assess what is the degree of
financial constraints that prevents people from doing
follow ups in situations |ike this.



The best of all worlds would be to do studies

where there is sone financial incentive. | don't know if
that is really possible.
DR. PATTERS: | would like to see one of the

conditions being that, in order to gather the follow up
data that the sponsors take the responsibility of the
surgeon's fee rather than the patients. To nme, that is
an enornous detrinment to collecting absolutely critically
needed foll ow up data.

DR. HEFFEZ: Do you nean the actual initial
surgery or the follow up.

DR. PATTERS: The follow up data so patients are
not |lost to follow up because they have to pay the
surgeon to return to the office. | think the conpany
shoul d bear that, the sponsor should bear that, burden so
that we can get the followup data out to nultiple years.

DR. HEFFEZ: \When you tal k about cost, do you
include transportation costs and fee for a consultation?

DR. PATTERS: That is how we do it? CQur
sponsors conpensate the patient for their inconvenience
for themto cone in for us to collect this data.

DR. HEFFEZ: | understand. | just want to be
cl ear whether you are including transportation costs.

DR. PATTERS: Yes.

DR. HEFFEZ: | feel it would be inportant to
study the material as it pertains to different diagnoses,
whether it is related to the failed Proplast/ Tefl on
i nplant, whether it is related to an inflammtory
di sease, tunor reconstruction. | think the data has to
be separated out.

DR. JANOSKY: We have two notions on the table,
both of themw th different conditions, but the notions,
t hensel ves, have been approvable with conditions. [In our
di scussi on, we have suggested other conditions. So I am
asking that Dr. Gonzales and Dr. Burton either revise
their nmotion or withdraw them and soneone el se present
one with the additional conditions.

DR. BURTON: | will w thdraw m ne.

DR. GONZALES: | don't understand. You want a
retraction?

DR. JANOSKY: A nodification to include all of
these. But we need to call for it as an additional
noti on and withdraw the other two.

DR. GONZALES: Can you state all of the
conditions and nodifications and then we can actually
vot e?

DR. JANOSKY: | can state them -

DR. LI: Excuse ne; a question before we do
that. Do | understand that we should say all our
conditions now if we have then? Yes? Then | have got
sonme conditions.

DR. JANOSKY: Ckay.



DR. LI: | thought we were voting in the general
sense. So | think ny wish list, sone of which Dr. Burton
already said, was to bring the materials and wear testing
up to what we woul d consider to be state of the art for
t oday, not from whatever the understanding that the test
m ght have been done | ong ago.

But it is 1999 and we know a | ot nore about wear
and performance of materials now than prior. So, with

that preanble, | think I would want nore wear testing
with nore appropriate neasures of wear. This would
i nclude by weight loss. It would certainly would include

anal ysis of particles.

An area we haven't tal ked about is that they
have a cobalt-chronme conponent attached to a
titani um vanadi um al um num conponent. The issue of m xed
nmetal s, crevice corrosion has not been raised. | don't
know if this is an issue they find clinically or not but
is one that occurs in total hip replacenent and has been
unnmenti oned for nost of today.

This has a rami fication of either weakening the
titaniumtaper that it is on or, in the worst of cases,
could create another form of particul ate debris.

| think the materials testing should be, for
| ack of a better word, a little tightened up. The
mat eri al source is specified right as sinply 4150HP
pol yet hyl ene but its source, whether or not it is
extruded or conpression nol ded, who does that, whether or
not it was preaniled. Those details at |east were not in
t he packet of information that | had and shoul d be
i ncluded and/ or specified, the ramfications of altering
fromthose material sources.

| think analysis of retrieved devices is going
to be the only way that you can, in the end of it all,
val i date any | aboratory testing that you do. For
what ever reason that cones out, whether or not be it for
infection after a week or sonebody just wants it out
after sone time, | think it behooves you to analyze those
devices. Otherw se, you won't really know how t he device
fails.

Lastly, | think the applicant should take al
the technol ogi es avail able today as going on in reducing
wear in total hips and knees to see which of those
technol ogi es actually would apply to your joint today
rat her than using a device or a nmethod that you picked
sonme tinme ago and just sticking with it because that is
what you started wth.

MR. ULATOWSKI: | think Dr. Runner m ght want to
sunmarize all the bullets once we get themall down here.

DR. JANOSKY: Maybe we can do it together. Do
we have an overhead we can wite on?

DR. RUNNER: | think I have themall down if you
want nme just to |ist them again.



DR. JANOSKY: Yes; if you can, that would be
fine.

DR. RUNNER: | had the list starting with a
prospective study that would neasure pain; that the
patients would be told with ten or greater surgeries that
this will not help their pain; patients should be told
t hat studi es have not been conpleted to indicate that
there is a decrease in pain long-term there should be an
addi tional particulate study. | amsort of conbining a
few here now with state-of-the-art wear testing, weight
| oss, analysis of particles, tighter material sourcing,
addressing the issue of diverse metals with specs being
tightened; the continued follow up of patients that are
presently in the study to five years; a registry of
patients; any prospective study should study life
interferences; there should be sone paynent for patients
participating in followup visits; and there should be
sone attenpt to study the different conditions and their
relationship to the type of success or failure that
happens and separating out the conditions that lead to
i mpl ant pl acenent.

DR. REKOW And one nore; the anal ysis of
retrieval

DR. RUNNER: ©Oh, right; analysis of retrieved
i npl ant s.

DR. LI: And sterilization nethodol ogy.

DR. JANOSKY: So as | understand the notion, it
is approvable with conditions, with the conditions that
were just read to us by Dr. Runner. Any ot her
di scussi on?

DR. PATTERS: Yes. Dr. Runner, | just suggested
that the sponsor bear the cost. It doesn't nmean to
conpensate the patient necessarily, but to bear the cost
of followup visits rather than the patient bear that
cost .

DR. HEFFEZ: | would like to ask the rest of the
panel nmenmbers how they feel, if they feel that the device
is a tenporary device or a permnent devi ce.

DR. BURTON: | think, in my consideration, it is
a permanent device. | don't think we should be

considering it at this juncture as a tenporary device.
The patient would need to understand that potentially it
coul d be replaced at sonme point in time but I don't think
that the intent, at |east fromwhat | can gather and
certainly what | have seen thus far that it would be
considered a tenporary device.

We have | ooked at that issue in the past but I
don't think that is the case here.

DR. HEFFEZ: How does the orthopedic literature
view hip prostheses? Do they feel that it is a tenporary
or permanent device, or is that age-specific?

DR. LI: It is a shifting question. The average



age of a double-hip patient ten years ago was 72 and now
it is 67 and dropping. So, before, the |ife of the
i npl ant was near the life of the patient but that is
rapidly changing. So, now, in a 40-year-old, it is a
totally different question.

So | think it is an evolving question for total
hips. But, clearly, if you are under the age of 60,
chances are you are going to get nore than one in your
lifetine.

DR. BURTON: | wunderstand that. But | guess ny
guestion is, even though it may not |ast the rest of your
lifetinme, I amnot sure that that nakes it a tenporary

devi ce.

DR. HEFFEZ: Perhaps "tenporary" is not an
appropriate word, but | think the patient should be at
| east advised that the younger you are when you have this
i npl ant placed the nore likely it is that you will need
anot her operation.

DR. REKOW Maybe the way to resolve that is to

say, "a projected lifetine of the inplant is--" or, "the
expected service life of it is--"
DR. HEFFEZ: | think you are al ways concerned as

a surgeon when you have that because if you fall bel ow
that, you are at risk.

DR. JANOSKY: Additional discussion? Dr.
Gonzal es or Dr. Burton, would you state the notion? W
can list the conditions as read into the record by Dr.
Runner.

DR. GONZALES: Do you want the notion that--

DR. JANOSKY: That this is approvable with
condi tions, | think.

DR. GONZALES: This is approvable with the
conditions that have been listed. | guess that is all of
ten conditions.

DR. JANOSKY: Right; that Dr. Runner had read
into the record. Do | have a second on the notion?

DR. BURTON: | will second it. M question is
is the FDA able to live with being able to clean--ny
thing right now the | anguage is a little confusing, even
listening to this. |Is this sonmething that you can, then,
work with to produce sonething that is--

DR. RUNNER: The recommendati ons are--the
panel's vote is a recommendati on to the agency. We,
then, take into consideration the intent of what you have
said in the panel proceedi ngs and proceed to work with
the conpany to conme to closure.

DR. BURTON: | second the notion.

DR. JANOSKY: So the notion is approvable with
conditions, the conditions as Dr. Runner had read to us.

It has been seconded by Dr. Burton. | would like to
call for a vote, please, starting on the right with Dr
Patters and wor ki ng around.



DR. PATTERS: | vote in favor of the notion
because | believe the data, as presented, supports
approval with the listed conditions.

DR. LI: | vote for approval with conditions.

DR. GONZALES: | vote for approval with the
condi tions.

DR. REKOW | vote for approval with conditions
but | have to say that telling a conpany they have to pay
for it, | think, is m cromanaging.

DR. BURTON: | vote for approval wth
condi tions.

DR. HEFFEZ: | vote approve with the conditions
listed.

DR. STEPHENS: | vote for approval of the
noti on.

DR. BERTRAND: | vote for approval with the

condi tions.

DR. JANOSKY: So the notion carries.

Can we, then, please go around the table once
again and state again the reason for why you voted, if
you hadn't stated it earlier.

Dr. Patters. You had stated. Dr. Li.

DR. LI: I think this device is obviously
necessary for a group of patients that have little
alternative. The device may or may not be actually
suitable for the task right now. Unfortunately, the data
just really doesn't lend itself to make a decision. So
my additional amendnents, hopefully, given that data,
woul d be a nmuch clearer picture on the outcone.

DR. GONZALES: | voted in favor of approval
because | think this is the best that is available right
now. But | think that the caveat of continuing to
measure patients in terns of their pain, their function,
is still very inportant. | think it is also very
i nportant to caution patients what they can expect, and
what they can expect is inproved function but not
necessarily other inprovenent such as pain.

DR. REKOW | think that there is a definite
need and | agree with Glbert that this is probably the
best that is available but the data is very limted and
that is of particular concern to nme because of the
relative young age of these patients and the lifetines
that they are going to have to deal with an inplant that

will never be as good as the ideal situation. That is
what pronpted ny deci sion.
DR. BURTON: | voted for approval wth

conditions because | again felt it is a very necessary
device for a small nunmber of patients. However, the data
as presented was not concl usive enough to show that it
had been adequately studied in terns of both its efficacy
and its design factors. | think that the guidance that
we have tried to give back to the conmpany will



hopeful ly, inmprove that.

DR. HEFFEZ: | voted approval with conditions
because there is a small subset of patients who
definitely need this option. The data still needs to be

coll ected and, therefore, doesn't nmerit an
approval -w t hout-condi ti ons st at us.

DR. STEPHENS: | voted for approval with
conditions. | think this is clearly a necessary therapy
for a group of patients and that the conditions that we
have attached to protect patient safety and efficacy is
still to be established.

DR. BERTRAND: | voted for approval with
condi ti ons based on the need for this desperate group of
patients and the fact that the conditions start to
outline data collection that can make us better
understand what is afflicting these patients.

DR. JANOSKY: One final decision. For the
information for follow up, return to panel or can the FDA

evaluate? | hear a response to FDA evaluate, follow up
for the information that we have requested.

DR. BURTON: | think we can return it to the
FDA.

DR. JANOSKY: Any requests to return it to
panel ? No? So the recomendation is to return it to
FDA.

Thank you.

One other item of business; any nore informtion
that the panel feels nmust be nmade of those conditions
premar ket ?

DR. HEFFEZ: |Is there atinme |limt that is
pl aced on acquiring these conditions?

DR. RUNNER: Because these are 515(b)s, we have
180 days to review the data and we woul d, therefore, have
to conplete the negotiations within 180 days of when we
recei ved the application which was sonetinme in January, |
believe. So it will be conpleted with the conpany by
sonetime in July, | believe. July 6.

DR. BURTON: Point of clarification; is the
product currently on the market at sone |evel?

DR. RUNNER: Yes.

DR. BURTON: That is ny understandi ng, anyway.

DR. RUNNER: The product is on the market.

DR. BURTON: The product is currently on the
mar ket so | guess | am not sure what the question is.

DR. RUNNER: The question is, after the 180
days, they would not be able to remain on the nmarket
unl ess they net these conditions of approval or agreed to
a plan to neet these conditions of approval.

DR. JANOSKY: The recommendati on of the panel
premar ket ?

MR. ULATOWSKI: Sonme, by their very nature, are
premarket. Some are | abeling statenments and things of



that sort. Sone of the other things are, by their
nature, postmarket in terns of the foll ow up studies and
So on.

DR. JANOSKY: So it is sufficient as we have it
stated, then?

MR. ULATOWSKI: It is kind of self-regulating
premar ket / post market in a sense.

MS. SCOTT: This concludes our neeting for this
evening and | thank all of our panels for their
participation today. Tonorrow, we will reconvene at
8Eo' clock a.m to continue or panel meeting to discuss
t he next subm ssion that has been submtted to the FDA

Thank you.

[ Wher eupon, at 6:30 p.m the neeting was
recessed, to be resuned on May 11, 1999 at 8 o' clock
a.m]



