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P-ROCEEDI-NGS
(9:06 a.m)

MR. DEM AN: Good norning, everyone.
We're ready to begin the neeting of the Othopedic
and Rehabilitation Device Advisory Panel.

My name is Hany Demian and |'m the
Executive Secretary of this panel, and I'm a Seni or
Scientific Reviewer in the Othopedics Devices
Branch.

| would like to remnd everybody that
you're requested to sign in on the attendance
sheets at the tables by the door. You may also
pick up an agenda and information about today's
meeting, including how to find out about future
nmeeting dates and how to obtain nmeeting m nutes or
transcripts.

Il will now read two statenents that are
required to be read into the record, t he
Deputi zation of Tenporary Voting Menbers Statenent
and the Conflict of Interest Statenent.

Pursuant to the authority granted under

the Medical Devices Advisory Committee charter
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dated October 27, 1990, as anended April 20, '95, |
appoint the following menbers for the O thopedic
and Rehabilitation Devices Panel for this meeting
on Novenber 4, ' 99: Marcus  Besser, Bl ake
Hannaford, Kinley Larntz and Cedric Wal ker.

For the record, these people are speci al
Governnment enployees and are consultants to the
panel under the Medical Device Advisory Committee.

They have undergone the customary conflict of
interest review and have reviewed the material to
be considered at this neeting. And this is signed
Davi d Fei gal .

Conflict of interest statenent. The
foll ow ng announcenent addr esses conflict of
interest issues associated with this nmeeting and is
made part of the record to preclude even the
appearance of any inpropriety.

To determine if any conflicts existed,
the Agency reviewed the submtted agenda for this
meeting and all financial interests reported by
commttee participants. The conflict of interest
statutes prohibit special Governnent enployees from
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participating in matters that could affect their or
their enployers' financial interest.

However, the Agency has determ ned that
participation of certain nmenbers and consultants,
the need for whose services outweigh the potential
conflict of interest involved, is in the best
interest of the Governnent.

Therefore, waivers have been granted for
Drs. Harry Skinner, Cato Laurencin, Kinley Larntz
for their interest in firnms that could potentially
be affected by the panel's recommendati on. Copi es
of these waivers may be obtained from the Agency's
Freedom of Information O fice, Room 12A-15 of the
Par kl awn Bui | di ng.

W would like to note for the record
that the Agency took into consideration other
matters regarding Drs. Edward Cheng and M chael
Yaszenski . Each of these panelists reported
financial interest in firms at issue, but in
matters that are unrelated to today's agenda.

The Agency has determ ned, therefore,
that they may participate fully in all discussions.
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In the event t hat the discussion
i nvol ves any other product or firms not already on
the agenda for which FDA's participant has a
financial interest, the participant should excuse
him or herself from such involvenment and the
exclusion will be noted for the record.

Wth respect to all other participants,
we ask, in the fairness, that all persons meking
statenents and presentations disclose any current
or previous financial involvenent with any firns
whose products they may wi sh to comrent upon.

Before turning this neeting over to Dr.
M chael Yaszenski, our Acting Panel Chair, | would
like to introduce our distinguished panel nmenbers
who are generously giving their time to help FDA in
matters being discussed today and other FDA staff
seated at the table.

We'll just go around the room and
everybody introduce thenselves and give where
they're fromand their interests. M chael?

DR. YASZEMSKI : "1l start. My nane is
M chael Yaszenski . ' m an orthopedic surgeon and a
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chem cal engi neer. I work at the Mayo Clinic. My
interests are adult reconstruction orthopedics,
spi ne surgery on t he clinical si de, and
bi oresorbabl e polynmers for use in bone regeneration
on the research side.

DR. LAURENCI N: I'"'m Dr. Cato Laurencin.

I"m a Professor of Chem cal Engineering at Drexel

University and Professor of Orthopedic Surgery at
MCP Hahnemann Medical School. Interests are in
dr ug del i very, pol ymeri c mat eri al s, ti ssue
engi neeri ng.

DR. LARNTZ: Kinley Larntz, Professor
Eneritus, University of M nnesota. ['m an Applied
Statistician and ny interests are experinental
design clinical trials.

DR.  SKI NNER: Harry  Ski nner. "' m
Professor and Chair of Orthopedic Surgery at UC
Irvine and Professor of Mechanical and Aerospace
Engi neering at the College of Engineering at UCI.
And ny research interests are gait analysis, adult
joint reconstruction and finite el enment anal ysis.

MR. DI LLARD: Jim Dillard. I'"m the
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Acting Division Director of the Division of General
and Restorative Devices here in FDA, and ny
interests are all of the devices that conme before

this advisory commttee.

DR. SILKAITIS: My nane is Raynond
Silkaitis. |'"'m the Vice President of Regulatory
Affairs for G i at ech. I'"'m the i ndustry
representative. |'"ve been in the mnmedical device

industry for 20 years in the capacity of product
devel opnent, resear ch, clinical research and
regul atory affairs.

DR. WALKER: I'"'m Cedric Wl ker. ' m
Prof essor  of Bi onedi cal Engi neering at Tul ane
Uni versity and Chairman of Engi neering Science. %%
research interests are in the area of inplantable
medi cal devi ces, particul arly el ectronic
stinmul ati on devi ces.

DR. ABOULAFI A: My name's Al bert
Aboul af i a. |"m an orthopedic surgeon with an area
of I nt er est in tunmor surgery and orthopedic
oncol ogy. | recently left Enory in Atlanta and am
now at Sinai Hospi t al in Baltinmore wth the
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Uni versity of Maryl and.

DR. HANNAFORD: My name is Bl ake
Hannaf or d. I'"'m a Professor of El ectri cal
Engineering at the University of Wshington in
Seattl e, and al so Adj unct Pr of essor of
Bi oengi neering and Adjunct Professor of Surgery.
This is the only place where all those titles are
rel evant.

And | do research on human interaction
with robots and surgical biomechanics.

DR. CHENG My name is Edward Cheng.
l"'m an orthopedic surgeon at the University of
M nnesota, and ny interests are in muscul oskel eta

oncol ogy and adult reconstructive orthopedics.

DR. BESSER: I"m Mark Besser. [''m at
Thomas Jefferson University in Departnment of
Physi cal Ther apy. I'm a nechanical engineer.

Interests are in gait analysis and bi omechanics.

MR. DEM AN: Thank you. We have one
housekeepi ng order. Il would like to inform the
panel that we have a new consuner representative

Ms. Cheryl Gartley. She's the president of the
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Si non Foundation For Continence in Ohio. However
at the last mnute, due to a nedical condition, she
was unable to attend this neeting and, because of
such short notice, we were wunable to find a
repl acenent.

So, at this time, | would like to turn

the neeting over to our chairman, Dr. M chael

YaszensKki .

DR. YASZEMSKI : Thank you, Hany.

Good norni ng. My name is M chael
Yaszenski . "Il be the Acting Chairman for this
meeti ng.

I"d like to note for the record that the
voting nenbers present constitute a quorum as
required by 21 CFR Part 14.

First, M. Mrk Ml kerson, Branch Chi ef
of the Orthopedics Devices Branch, will provide us
with an update fromthe | ast panel neeting.

MR.  MELKERSON: Good nor ni ng. This is
Mar k Mel kerson, Branch Chief, Orthopedic Devices.
Actually, I'll be updating from the |ast couple of

panel neeti ngs.
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DR. YASZEMSKI: Thank you.

MR.  MELKERSON: As far as actions
regardi ng previous devices that have conme before
the panel, the Norian SRS cenent was approved
Decenber 28, 1998. DePuy AcroMeds Lunbar |/F cage
with VSP spinal system was approved in February of
' 99.

The Sof ambr Danek, Interfix threaded
fusion device was al so approved May 14, 1999. And
anot her reclassification petition was actually
signed October 14th which reclassifies polynethyl
met hacryl ate bone cement from Class Il -- or into
Class Il fromClass Ill transitional.

As far as division staffing, already
not ed. Jim Dillard is acting as our division
director due to a death in another division. Dr .
Celia Wtten will be acting as Division Director
for Cardiovascul ar and Respiratory Devices. Duri ng
the interim Jim Dillard wll be our acting
Di vision Director.

As far as branch staffing In
ort hopedi cs, M. Jodi Nashman Anderson will be the
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team |eader for bone and joint replacenents and
m scel | aneous devi ces. And for osteosynthesis and
spi nal inplants, Ms. Erin Keith.

That ends ny update. And if there's any

questions, |'m avail abl e.
Excuse nme, one last -- recent 510(k)
cl earances may be of interest to the panel. We

have cleared a netal-on-netal sem -constraint hip
prosthesis. The manufacturer is Sulcer. And we've
also cleared a vertebral body replacenent device,
and that is a DePuy AcroMed product, a stackable
cage with suppl enental fixation.

That ends ny presentation.

DR. YASZEMSKI : Thank you, (/g
Mel ker son.

Seeing no questions, we'll next ask Dr.
Thomas Goss of the Center For Devi ces and
Radi ol ogic Health to provide the panel wth a
presentation regardi ng post market eval uati ons.

Dr. Gross.

DR. GROCSS: Good norni ng. My name is

Tom Gross and |'m the director of the Division of
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Post Market Surveillance here at CDRH, and |I'd |ike
to take a few mnutes of your tine today to talk
about post market eval uati on.

W at the center think it's inportant
that the advisory panels are aware of post market
prograns and activities since they nmay directly
af fect your deliberations about a product's safety
and effectiveness.

Now, there are three key objectives for
this presentation. One, to describe a few of the
key nethods of post market evaluation. Two, to
present challenges in acconplishing post market
eval uati on. And three, to describe the pivotal
role that you play in this arena.

['"m not sure why that's cut off, but, in
any event, this title -- this slide entitled "From
Design to CObsol escence” depicts three key points.
The first point is that it depicts the natural
history of a nedical device from design to |ab
bench testing, clinical testing, FDA review, and
i nportantly, post market eval uation.

Secondly, it presents continual feedback
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| oops throughout this process that leads to
continual product inprovenent, and we think that
post market evaluation has an inportant part to
play in this process.

The remainder of this talk will focus on
three key prograns in post market eval uation: t he
MDR Program post market surveillance under 522,
and post approval studies under our PMA authority.

And the third point that this slide makes is that
the clinical comunity and, inmportantly, yourselves
play a key role in this process of continual

product i nprovenent.

Now, as you all know, as products are
rel eased into the mar ket pl ace, guestions of
potential public health interest may arise. They

may be related to a product's long term safety,
about a performance of the device in community
practice as it noves outside the narrow confines of
clinical trials into general community use.

There may be concerns about effects of
changes in wuser setting, such as noving from
prof essi onal to home use; concerns about effects of
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changes in technology; and also concerns about
adverse events or patterns of adverse events.

Now let's talk about some of these
programs that may address sone of those issues,
starting with the Medical Device Reporting Program
or VDR. Now MDR is a nationwide passive
surveillance system of voluntary and nmandatory
reporting.

Vol untary reporting started in 1973,
mandatory reporting in 1984. And currently
manuf acturers  nust report deaths and serious
injuries if a nedical device may have caused or
contributed to the event, and they're also required
to report mal functi ons.

User facilities, and nost not abl y
hospitals and nursing hones, have to report deaths
to the FDA and deaths and serious injuries to
manuf act urers. Now beginning in the early '90s,
FDA received about 100,000 nedical device adverse
event reports per year

And currently, all told in our database,
we have slightly nmore than one mllion reports.
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Now these reports are submtted on standardized
fornms and t he i nformation i ncl udes devi ce
specifics, event descriptions, pertinent dates and
patient characteristics.

Unfortunately, many of these reports
often have very limted informtion. Even basic
informati on such as age and gender is missing from
a large portion of reports. Nonet hel ess, they can
provide wus critical signals, signals for which
we'l | take action.

VWhat are sonme of those actions? The
MDRs my l|lead wus to directed inspections of
manuf acturers or facilities, product injunctions or
sei zures, product recalls (as in the case of
surgical instrunents being m slabeled), patient or
physician notifications (as in the case of steam
resterilization of zirconia ceramc fenoral heads).

Also, it my l|lead to additional post narket
st udi es.

Now we have two authorities to base our
requirenents for a post market study. One is

Secti on 522 of FDAMA entitled " Post Mar ket
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Surveillance,” and one is under our PMA authority
for post appr oval st udi es, better known as
condition of approval studies.

Now  under Section 522, t hat was

originally mandated in SMDA 1990, and it was

changed significantly in FDAMA ' 97. In the '90
version, there were actually categories and |ists
of devi ces, the manufacturers of which were

required to do post market surveillance studies on,
regardl ess of whether there were pertinent public
heal t h questi ons.

Those categories and lists no |onger
exist in the FDAMA version, but we still have the
authority, the discretionary authority, to order
conpanies to perform post market studies if there
are pertinent public health questions.

Now, post approval studies or condition
of approval studies refer strictly to PMA products.

OQur 510(k) authority extends our coverage to Class
Il or Il 510(k) products whose failure may present
a public health problem Now, we see both
authorities as a conplenment to our premarket
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efforts.

Now, in inmplenenting the FDAMA version
of post market surveillance, we publish criteria to
hel p guide our considerations on when to inpose
post market surveillance on Class |II or 111
pr oducts. The principal criterion was that there
had to be a critical public health question.

Now, that could arise from "for-cause"
i ssues such as adverse events, concerns about newer
expanded conditions of wuse, concerns about effects
of the evolution of the technology. W also had to
consi der whether there were other, nore pertinent
post market strategies that could address -- better
address the public health question of interest such
as inspections or sone aspect of the quality
systens reg.

Thirdly, we need to address whether the
studies are practical and feasible. Can we recruit
the number of patients that we'd like to? Can we
recruit physicians to do the studies? How will the
data be used?

This is particularly inportant for
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rapidly evol ving technol ogi es. By the time we get
the data, the data may be obsolete. And what's the
priority for this study? W live in an era of
[imted resources. W have to assess what the

priority is, given the nmagnitude of the risk and

benefit.

Now once we decide to inpose post narket
surveill ance, there are a variety of st udy
approaches -- study design approaches that my be

chosen. (Qbviously, the study design that is chosen
should match the public health question of
interest, and it should be the |east burdensone
approach.

|"ve detailed a variety of approaches
starting from the nost gener al to the nost
sophi sticated, nost general being a detailed review
of conpl ai nt hi story literature, non-cl i ni cal
testing device, and so on and so forth.

And occasionally, we my l|lead to
random zed trials to address the public health
question of interest.

Now, we' ve experienced sever al
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frustrations in t he post mar ket peri od In
instituting these studies, especially early in the
life of 522, and we still experience sonme of these
difficulties today. Those being that the rapid
evol ution of t echnol ogi es may make st udi es
obsol et e. By the time we get the data, the data
are obsol ete.

There my be lack of incentives for
industry to do these studies. I ndustry may view
these studies as being bearers of bad news.
There's nothing positive for industry in terns of
doing these studies. And we have to change that
par adi gm

There may be lack of interest in the
clinical communi ty i n doi ng t hese st udi es,
especially on mature technol ogies. And early in
the program there were instances of a |ack of
clearly specified public heal th guesti ons,
especially for mature technol ogies that wer e
required to be studied under the mandate, SMDA ' 90.

Now what is the <challenge to the

advi sory panel? And really, the challenges to us
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all. \When considering post market studies, whether
they're post approval or 522, we need to ensure
that they're of primary inportance; that they're
practical, f easi bl e; t hat the resources are
warranted to do these studies.

Obviously, we need to clearly specify
the public health question. And we need to note
the clinical and regulatory relevance of answering
t he question: What will we do with the data once
recei ved? Are the data there to assure us that
what we see in the post market arena are simlar to
what we know from premarket data? Are they there
to address residual questions? And so on and so
forth.

This last slide depicts the future of
MDR and post market surveillance. Wth regard to
medi cal device reporting, we're noving away from
i ndi vidual reporting of well-characterized events
to summary reporting. We're noving away from
uni versal reporting by hospitals to focusing on a
representative set of hospitals and senti nel
reporting so that we can increase the quality of
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reporting.

We're novi ng t owar ds el ectronic
i nterchange of reports, integration of our efforts
with the quality systenms regulation, and exchange
of reports internationally.

On the post market surveillance side,
|"ve nmentioned that we're applying a wi der variety
of study design approaches. We'd like to work
col |l aboratively wth industry and the clinical
community to achieve these studies. And we're also
attenmpting to get expanded access to relevant data
sources to address these issues such as registries.

That concl udes ny t al k, and any
guestions?

DR.  YASZEMSKI : Seeing no questions,
t hank you, Dr. Gross, for your presentation.

We'll now proceed with the open public
hearing session of this neeting. I'd like to ask
at this time that all persons addressing the pane
cone forward and speak clearly into the m crophone,
as our transcriptionist is dependent upon this
means for providing an accurate recording of this
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meeti ng.

We're requesting that all persons making
statenents during the open public hearing session
of the neeting disclose whether they have financi al
interests in any nedical device conpany before
maki ng your presentation to the panel, in addition
to stating your name and affiliation.

Pl ease state the nat ure of your
financial interest, if any.

Is there anyone at this time wishing to
address the panel ?

Since there are no requests to speak in
the open public hearing, we wll now proceed
directly to the open conmttee discussion. | would
like to ask M. JimDillard, acting director of the
Division of General and Restorative Devices, to
provi de an I ntroduction to t he concept of
reclassification.

MR. DI LLARD: Thank you, Dr. Yaszenski.

l'"d like to, with your permssion, Dr.
Yaszenski, do sonething before | actually introduce

recl assi ficati on. As Mark touched on a little bit,
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we had a coll eague that was very dear to our heart
and actually very dear to this panel, Dr. Tom
Cal | ahan, who passed away a coupl e weeks ago.

And Dr. Callahan -- he started his
career at the FDA in 1978 and immedi ately joined in
the orthopedic area. His background was in
bi omateri al s. He came as a researcher from
institutions such as Stanford and Yale and had done
quite a bi t of wor k in bi omaterial s and
bi omateri al s devel opnent.

And when we got himat the FDA, it was a
very good thing for us because he brought a [ot of
expertise. He joined the orthopedics group in the
late '70s and noved to become the Branch Chief for
the Orthopedics Devices Branch, as well as the
Associate Director in the Division of Surgical and
Rehabilitation Devices, which, at the tinme, was the
name of the division that housed the orthopedic and
restorative group.

And Dr. Callahan was the associate
director over those two areas for quite a bit of
tinme t hr ough t he 1980s, as wel | as very
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instrunental in the regulatory effort for silicone
gel -filled breast inplants. Tom headed up the
review team

And he, in the early '90s, noved on to
becone t he Di rect or of t he Di vi si on of
Cardi ovascul ar Respiratory and Neurol ogi cal Devices
where he spent the remainder of his career. And |
just wanted to make nmention for the record that
we'll certainly mss Tom and | know he was very
inportant to this panel and very inportant to the
FDA.

And | thought it was worthwhile just
noting sone of the acconplishments in his career
before this panel, so --

DR.  YASZEMSKI : Thank you, M. Dillard,
for those comments.

MR. DI LLARD: Thank you.

In terms  of reclassification, this
panel , I t hi nk, IS wel | educat ed i n
recl assification. We have spent a nunber of the

past couple to three panels actually asking for

your recomendation on reclassification petitions,
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and the reclassification petition today 1is no
di fferent.

And what | wanted to do is just set a
little bit of the ground rules again for everybody
t hat what we're asking you to |look at today is the
reclassification of a pr oduct t hat was a
preanmendments Class IIl device that we called for
PMA  under our Section 515(b) parts  of our
regul ations and called for PMAs -- and you wll
hear a little bit nmore of this in the presentations
-- in the 1990s.

Vhat this reclassification petition is
asking you all to do is to give a recommendation to
the FDA as to whether or not there will be adequate
controls that do not include premarket approval in
order to go to the market -- or product devel opnent
protocol -- in order to go to the market under the
authorities that either include general controls,
whi ch are our Class | types of controls.

Are they adequate alone to ensure the
safety and effectiveness of these particular types

of products? O could Class Il controls, in
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addition to the Class | types of controls, help
control for the risks and adequately ensure the
safety and effectiveness of this product category
in general?

So what we'll be asking you to do -- and
as usual, we will have Marjie Shul man, who is our
reclassification coordinator for the Ofice of
Devi ce Evaluation, she wll help lead you through
the reclassification questionnaire after you have
del i berated over the issues.

Anot her bit of housekeeping is that
everybody does need to fill out a reclassification
questionnaire, although our Chair, Dr. Yaszenski,
will have the official sheet, which he will try to
devel op consensus anongst you in order to give the
FDA a recommendation for reclassification.

But we do ask that all of you fill out a
guestionnaire so that, if there are any additional
coments, we can consider them And you may not
have them yet, but we wll hand them out to you
right before we actually go through the formal
recomendati on process fromyou as our panel.
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So with that, | think, Dr. Yaszenski, |
will turn it back over to you. Il will be
avai lable, as well as M. Shulman, during the

process for any help that you nmay need for the
process.

DR. YASZEMSKI: Thank you very nuch, M.
Dillard.

We'll now begin the discussion of the
reclassification petition for constrai ned hi p
arthroplasty devices. we' | | begin wth the
petitioner's presentation followed by the FDA
present ation.

This then wll be followed by two | ead
panel menber reviews. Dr. Besser wll discuss the
preclinical aspects, and Dr. Skinner the clinical
aspects.

After Drs. Besser and Skinner, we'll
have a general panel discussion about this topic,
followed by a panel discussion ainmed at answering
FDA' s questi ons whi | e goi ng t hr ough t he
reclassification worksheet that M. Dillard just
spoke to us about and the suppl emental worksheet.
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We'll finish after the discussion by
voti ng upon our reconmmendati on.

l"d like to rem nd public observers at
this neeting that, while this portion of the
meeting is open to public observation, public
attendees my not participate except at t he
specific request of the panel.

We'll begin now wth the petitioner
presentation from the Ort hopedi ¢ Sur gi cal
Manuf acturers Association with M. Lonnie Wtham

M. Wtham

MR. WTHAM Thank you.

Good norni ng. As he said, ny nanme is
Lonnie Wtham And this petition was submtted by
the Orthopedic Surgical Manufacturers Association,
also referred to as OSMA.

I'm the immediate past president and
currently a menber of the board of directors of
OSMA. OSMA is a trade association conprised of 23
manuf acturers  of orthopedic inplants, sur gi cal
i nstrunents, and bi ol ogi cal materials used in

ort hopedi cs.
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And this is the sixth orthopedic device
reclassification petition OSMA has presented to the
panel over the past three years.

"Il give a brief overview of the
petition, but | won't cover those areas to be
addressed later by John Goode in the Agency's
presentation. |'Il be followed by Dr. Thomas Brown
from the University of lowa, who wll discuss the

design considerations and reconmmended non-clinical

testing.

And then Dr. Andrew Brooker w |l discuss
the clinical aspects of the petition. The device
description |I'm going to skip over because that
will be covered by John Goode later, as wll the

i ndi cations for use.

He will cover nore thoroughly the device
identification, whi ch IS t he current CFR
classification of the nmetal/polynmer constrained hip
prosthesis, which is currently Class IIl, and the
requested reclassification, which is Class I1.

Wth that, |I'll skip to the summary of

the reasons for reclassification. Nunber one, the
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materials, geonetry, articulating interface and
fixation surfaces of the constrained hip prostheses
are typically very simlar to Class Il sem-
constrai ned prostheses.

Number two, the risks to health have
been identified and can be controll ed by
preclinical testing, |abeling, guidance docunents,
publ i shed standards, and GW and quality systens
requi renents. These special and general controls
are the sanme as those used to control Class |II
met al / pol ymer hip replacenent prostheses.

Number three, although the published

experience wth constrained hips is relatively

small in conparison to that of the total hip
arthroplasty in general, it's to be expected given
the relatively limted patient popul ati on and

i ndi cations for which the device is intended.

The publ i shed results have been
critically analyzed through a peer review process.
The results show consistency in pain relief,
restoration of functi on, and reducti on I n

recurrence of dislocation.
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The body of literature, along with the
experience wth this device in the commercial
mar ket pl ace, denonstrates a safe and effective use
when regulated with Class Il controls. And nunber
four, since these constrained acetabular liners are
not i nt erchangeabl e from manuf act ur er to
manuf acturer, it's inportant to the patient and,
thus, to the public health that a constrained hip
liner can be supplied by each manufacturer of a
total hip prosthesis.

If a conpatible constraint liner is not
available to the surgeon, an entire well-fixed
acet abul ar prosthesis may have to be renoved from
the patient in order to inplant a constrained hip
pr ost hesi s.

Wth that, we'll go the risks identified
by the previous panel. As you know, these devices
were discussed in two previous PMAs, and that gave
us a lot of groundwork for the risks to health and
the special <controls needed to mnimze those
risks.

Certain adverse events and conplications
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were noted in the literature and in the previous
PMAs, and those were grouped into three nmjor
categori es. One is loss or reduction of joint
function. That includes |oosening, revision of
conponents, inplant failure, fracture and wear.

And to control those mnimzed risks, we
have ASTM material standards, ASTM test nethods,
and we have three FDA gui dance docunents. Anot her
maj or category was adverse tissue reaction, which
i ncluded osteosynthesis, sensitivity to netal
i mpl ant s.

Again, we have ASTM material standards
and FDA gui dance docunents.

The third category was infection. Ad
special controls to mnimze that risk was 510(k)
sterility review guidance from the FDA. There were
additional risks identified: nerve inpingenment or
danage, pai n, vascul ar di sorders, pul nonary
enbol i sm gastroi ntesti nal and geni to-urinary
conplications.

And these additional risks identified
are associated with orthopedic surgery in general
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and are not necessarily unique to a constrained hip
surgery.

To summarize the [|ist of speci al
controls available, the following list of special
controls available to mnimze the risks to health
identified by the petitioner and confirmed by a
previ ous panel. These special controls are in
addition to the general controls applicable to all
ort hopedi c i npl ants.

These special controls include ten ASTM
standards for materials and test nethods and six
FDA gui dance docunents. In addition, the FDA my
require certain nechanical testing as part of the
510(k) premarket notification. These tests will be
descri bed | ater by Dr. Brown.

The ASTM st andards defi ne i npl ant
mat er i al speci fications and testing met hods
applicable to the constrained hip prosthesis.
Adherence to these standards and conparison of the
results from these standard tests can control the
risk to health of adverse tissue reaction, pain
and/ or |loss of function, and revision by having the
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manuf acturer use surgical inplant quality materials
and assuring that the device has acceptable
performance through nmechani cal testing.

FDA gui dance docunents provide guidance
on how to neet general orthopedic device premarket
notification or 510(k) requi renents, i ncl udi ng
bi oconmpatibility testing, sterility testing,
mechani cal testing, and physician and patient
| abel i ng.

Use of the preclinical section of the
FDA gui dance docunents can control the risk to
health of adverse tissue reaction, infection, pain
and/or loss of function, and revision by having
manuf act urers use sur gi cal qual ity i npl ant
materials, adequately test and sterilize their
devi ces, and provide adequate directions for use
and patient information.

And anot her contr ol is -- anot her
control is labeling. The follow ng indications for
use, relative contraindications, war ni ngs  and
precautions were identified by a previous panel for

devices to be reclassified.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

37

W agree wth the previous panel's
| abel i ng recomendati ons, and no new information is
contained in this petition that would change the
| abel i ng previously established. We al so have the
-- we'll skip to the relative contraindications.

Three of those identified by a previous
panel, which I'm sure many of you -- sonme of you
partici pat ed in. Vr ni ngs - - t hese are
instructions to the surgeon on bending and
contouring or nodi fying the device, i nproper
alignment of the device, not to autoclave ultra-
hi gh nol ecul ar wei ght pol yethyl ene, things of that
nature which could cause an adverse reaction or
early device failure.

And the potential adverse effects, there
are 12 of those identified by the previous panel
W found no new information to change those and
they' |l stand as recorded by the previous panel.

In conclusion, we believe the risk to
health associated with the constrained hip can be
adequately controlled with Cass II regul atory
requi renents, and we hope the panel wll agree and
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recommend these devices be reclassified.

And with that, | would like to introduce
Dr. Thomas Brown from the University of |[|owa
Hospi tal Bi omechanics Laboratory, and he'll present

t he non-clinical testing.

DR. BROWN: Thanks very much.

Yes, ny nanme is Tom Brown. I'"'m a
mechani cal engi neer, Pr of essor of Ot hopedi c
Surgery in Bionedical Engineering at University of
lowa, and | direct their biomechanics | ab.

The OSMA folks asked ne to come and
present sone of the preclinical testing data for
t hese constrained devices. Apparently they asked
me to do this because our |aboratory is active in
the research involving total hip dislocations.

I need -- [|I'm seeing these slides
actually for the first tine. | need to point out
that data are largely lacking in terms of the
physi ol ogi ¢ demands responsible for dislocations.
And nost of you, | think, are aware of some of the
factors that are pertinent here -- certainly issues
of surgeon placenent of the cups, issues of patient
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maneuvers and activities, and of course design
i ssues on the device itself.

Even though we don't have any hard
nunbers as to what the physiologic demands are, at
|l east there are things that we can do in the
| abor at ory to obj ectively measur e intrinsic
resistance to the dislocation and dissociation of
t hese devi ces.

And nmost of the -- back up a second,
pl ease. Most of these |aboratory tests are
designed to evaluate what would be the failure
nodalities here, which | think are basically two
that are specific to this issue.

One is redislocation of the device. And
secondly, dissociation between the liner and the
backi ng. Responsible for +the dissociation and
di slocation are really pull-out sort of things and
| ever-out sort of things.

So the testing that's designed for this
designated as a |ever-out resistance, a push-out
resistance of the liner relative to the backing.
And then nunber (c) and (d) here, push-in and pull-
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out of the head and then the nobnent necessary to
| ever-out or toggle-out the fenoral head.

Okay, this lever-out resistance between
the liner and the shell -- here basically the head
and the acetabular shell are tested and basically a
| ever-out nonment is applied in an MIS or Ingstrom
type testing.

Slide, please.

This test (b) basically is an axial push
of the liner out of the shell backing. This would
be a test essentially of the | ocking mechani sm

Slide, please.

And then these (c) tests here are
pertinent to the dislocation issue or relocation
issue, an axial push-in and, nore inportantly, a
pul | -out of the shell relative to the head. And
this pull-out would obviously be a concern for
t hese constrai ned devices, whereas it would not for
a garden variety, sem -constrai ned device.

Slide, please.

And then lastly, a sort of a dislocation
resi stance. This is a test perforned to determ ne
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the torque that's needed to toggle the fenpral head
out of the socket during an inpingenent event.

Slide, please.

Okay, there's a relatively Ilimted
amount of testing that's been done here, nobst of it
by in- house work in the manufacturers and a little
bit from the M. Sinai |ab, Seth Geenwald s.
Bionmet's data for their device -- they have a hard
nunber for the |ever-out force necessary to
di sassoci at e.

They have a hard nunber for the push-out
resistance of the liner from the shell, as well as
to push the head into the shell. These obviously
are going to be design specific. As a point of
reference -- let's see. No, | think I want the
next slide.

There are three liners for which there
is fair amount of data available. Again, these are
from the different nmanufacturers. Pul | -out data
for the heads out of the shells; and then, | think
most i nportantly, for dislocation, these toggl e-out

dat a.
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And as a point of reference, at least in
our |aboratory we've worked a lot wth sem-
constrained device lever-outs and typical nunbers
to dislocate are on the order of 70 inch-pounds.
So these things are all substantially nore
resistant to that than the sem -constrai ned device.

And I think that's the end of ny slides,
so | qguess |I'm here to answer any bionmechanical

questions that m ght cone up.

Thank you.

MR. W THAM I'd like to introduce Dr
Andrew Brooker. He's an orthopedic surgeon
specializing in total joints. He was Professor of

Ort hopedi cs at Johns Hopkins for 19 years, and he's
now in private practice and has been for the | ast
four years in Amarillo, Texas.

He's a nenber of the H p Society and

AQGA.

Dr. Brooker.

DR. BROOKER: Thank you

Not having presented to this group
before, 1 did my notes on an envelope while
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traveling here. I thought first, with apologies to
t he orthopedic surgeons in your group, it mght be
beneficial to just briefly explain what we're
t al ki ng about .

The two types that Tom referred to of
constrained liners are fundanentally either a ball-
i n-bal | design where the liner fits into an
exi sting nmetal shell and there are two balls within
that. The trunnion of the fenoral head goes in and
notion takes place at two intervals.

The second is a ring-lock device where
t he polyethylene device |ocks into the metal cup
The fenoral head goes into that and a ring-1lock
ext ends over the tabs, thereby holding the head in.

The mmjor differences that you see in the |ever-
out force occur because in the ring-lock device the
poly extends all the way around the fenoral head
and is held with a ring-Iock.

The interesting thing about these is
that they are manufacturer specific. So, when you
are confronted wth an individual who has an
existing total hip in and beconmes what we call a
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"recurrent dislocator,” you either have to go with
t hat manuf acturer's specific ver si on of a
constrained liner or, in the instance of a very

| arge nunmber of ny patients, having used a system
t hat does not provide a constrained liner, | have
to renmove the existing bone ingrowh liner in order
to go to a constrai ned devi ce.

The indications -- i ndications are
largely either to treat recurrent dislocation or to
pr event anti ci pat ed di sl ocati on or recurrent
di sl ocati on. The population at risk -- and let's
have this one slide -- we were able to cone up with
a nunber of studies that give an average risk of
di sl ocation following the sem -constrained or
standard total hip replacenent.

This falls in a range of one to six,

with an average of 3.3% This is not the
popul ati on t hat we're t al ki ng about usi ng
constrained Iliners on. The population to use
constrained liners is that group that -- the 3.3%

that then go on to suffer recurrent dislocation.

I, nyself, over the years, have told ny
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involved in the reason for a patient
ng -- not only position of the inplant,
wei ght, nuscle strength and all that.

So what we're talking about 1in the
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of the 3.3 group that dislocate. The i nportant

consideration for this concept is that it provides

a very successful way of treating a very difficult
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[ ady |ivi

Most of these are elderly
y overweight. The typica
a recurrent dislocator is a

ng by herself on the cusp of

nursi ng home who goes home from rehab,

the first

nont h post op, dislocates,

of the supporting soft tissue struc

back of

(202) 234-4433

i ndi vi dual s,
patient that
little, old
going into a
falls within
tears out all

tures in the

the hip, comes in, is relocated and then
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goes on to recurrent dislocation.

The options for treating  her are
conservative managenent, whi ch S br aci ng,
abduction supports and this sort of thing, which
are, in ny experience, wholly unsuccessful in the
el derly and overwei ght.

| magi ne wearing an abduction brace mde
of pol ypropyl ene from around your waist to at |east
your knee if you're 80 years of age and 180 pounds.

It just isn't something that works very well or is
comrensurate with their activity.

Reoperating to a sem -constrained or a
standard total hip has certainly been attenpted.
And if you study these individuals and becone
convinced the reason they' re dislocating is because

your cup version or your fenoral version is way

off, then going in and revising those is a
signi ficant oper ati on, particularly if they're
cenented stens, and often fraught wth, | feel,

i ncreased problens postoperatively because of the
| oss of supporting structures, muscle injury, etc.
Very commonly you will study these
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i ndi vidual s and not see an obvious nal alignment of
either the cup or the stem and be forced to
reoperate on them trying to use what we call "dial
a prayer,"” which is a high wall or elevated liner
that you put in a certain position hopefully to
prevent dislocation.

One of the largest problens that has
been created in my practice is individuals who
recurrently dislocate who then surgeons reoperate
on and put a longer and |onger neck on, both
| engt hening and lateralizing the hip as they do.

I have a nunber of patients that have
presented wth recurrent di sl ocations who are
al ready over an inch to an inch and a half |long on
the affected side because of attenpts to stabilize
t hem This is much akin to the weight placed in
the ear at age 12, and by age 20 your ear's down at
your wai st.

You continue to |engthen, these soft
tissues continue to expand, and there's no end to
t hat problem The beauty of the constrained device
in treating recurrent dislocation is it's the only
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device | know that can allow you to shorten this
leg, bringing it back to a normal Ilength, yet
gaining stability.

In that sense, | would point out that I
think there are some other indications for the
constrained device that relate to the risk of
di sl ocation or recurrent dislocation, and that
includes particularly patients who have either had
| arge tunor reconstructive or trauma surgery which
| eaves them wi t hout abductors.

If you have, say, a proximl fenoral
repl acenent where you have no abductor bal ance, you
don't properly decelerate the hip when you walk
and, after a period of time, the hip becones very
| ax and you get into recurrent dislocation.

In those individuals, constrained liners
provide a good way of treating a difficult problem

Further, | feel there are a nunber of people at
risk for di sl ocation -- the Alzheiner's-type
patients and the elderly, nodestly denented folKks
who are still functional.

I have one i ndividual who is an
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Al zheimer's patient, lives at home with his wfe,
had hip replacenents and dislocated on one side,
had a constrained liner allowed himto continue his
activity even though he was functionally unable to
really follow hip precautions.

Sl i des.

They' ve prepared sone slides here just
to show you a little bit how small the nunbers
really are. Again, the J& S-Rom is the double
ball system Excuse ne, the J& S-Rom and the
Bionet Ringloc are the tw -- the ring-Ilock

concept. The Osteonics Omifit is the double ball.

Again, the range sinmply reflects the
range of people having hip replacenents. Although
if you live in Texas, the nean range of 156 to 177
pounds is I|ike saying Larry Allen weighs 200
pounds.

Go ahead.

Follow up -- again, this is a difficult
nunber to really hang much on because nobst of these
people come to you recurrently dislocated, and to
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establish what their scores were pre and post
becomes a little murky because do you go all the
way back to their pre total hip, or do you just
consider how they were total hip? Many of them
really haven't recovered | ong enough to even really
establish a pre score.

Number of the cases that were revision
cases, nost all of these have been revision cases.

| would point out that the nunber being somewhat
| ower in the ring-Iock.

Over half of these are ny cases. And
because the nunbers become small and you start
dealing with people who are either denented or
Al zheimer's or who have had tunor surgery, that
changes the statistics very rapidly.

So fundanmentally, they're pretty nmnuch
all multiple dislocation of revisions.

Recurrent dislocations in this group.
This is a series where the nunbers are very |ow
consi dering the popul ation. What you're doing is
you're taking individuals that have already been
recurrent di sl ocat or s, operating on them and
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putting a constrained device in them

Go ahead.

In summary, all of the obvious things.
The redislocation rate is extrenely low. The other
conplications have been comensurate with revision
surgery. There's nothing particularly unique about
this operation.

In fact, this is an operation that, if
you have a device that actually locks into the
existing cup and you're satisfied with the existing
cup and fenoral version, it's an extrenely
straightforward operation and relatively short for
t he patient.

In sunmmary, | would sinmply say that |
think that it would be good to have these avail able
for all manufacturers' cups because there is a
| arge popul ation of otherwi se healthy people who
have ingrown acetabular cups who wll require
treatnment of recurrent dislocation and it would be
very advantageous to them to be able to do it
wi t hout having to renpove a solidly ingrown, porous-

coated or bone ingrowth cup.
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Thank you.

DR. YASZEMSKI: Thank you very nuch.

I"d like to ask M. Goode from the FDA
to present the FDA's thoughts at this tine.

MR. GOODE: (Good norni ng.

My nane is John Goode and I'm with the
Ort hopedi ¢ Devices Branch and the |ead reviewer for
the nmetal/polynmer constraint total hip prostheses
reclassification petition.

l'"d like to thank the petitioner for
their presentation.

Before | get started, 1'd like to pass
around what we've been referring to, which | have
the Bionet and the Johnson & Johnson conponents,
which are, as the petitioner described, the ring-
|l ock variety where a ring |ocks the acetabul ar
[iner onto the fenoral head.

And then, | also have only one of these.

This is the Osteonics Omifit device that is the

bi pol ar type conponent. | just have the acetabul ar
part of this. This would have a netal stem which
came off this side and a netal shell which would
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lock it into the acetabul um

So I'll pass these around and you can
take a better |ook at them So | have the Johnson
& Johnson version on this side and | have the
Bi omet and the Osteonics versions on this side.

[ 11 provi de an overview  of t he
premar ket application history for netal/polyner
constrai ned hips. Then | will present the current
reclassification for these devices and conpare that
with the petitioner's proposal.

"1l identify the proposed indications
for use and device description outlined in the
petition. "1l briefly summarize the supporting
i nformation.

"Il give an update of the FDA's nedica

device reporting system and conpare that with the

risk to heal t h identified in t he ori gi nal
classification and in the petition, and list the
types of speci al controls pr oposed by t he

petitioner to limt those risks.
Finally, 1'll present several specific
guestions the FDA has for the panel.
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Met al / pol yner constrai ned t ot al hi p
prostheses are preanendnents, that is, devices
avai l abl e before the nedical device anmendnments in
1976. In July of 1982, after reviewing the
recommendations of the orthopedic devices section
of the surgical and rehabilitation devices panel
the FDA issued a proposed rule proposing to
classify these devices as Class |11

The final rule in which FDA classified
these devices in Class [IIlIl was published in
Sept enber of 1987. From Septenber of 1987 to
Decenber of 1996, manufacturers were able to market
t hese devices via 510(k) premarket notifications
t hat the FDA determined to be substantially
equi valent to legally marketed devices.

During this period of time, FDA cleared
five 510(k)s for these devices. On Septenber 7th
of 1995, FDA published a proposed rule requiring
the filing of a premarket approval, a PMA, or a
notice of conpletion of a product devel opnent
protocol, or a PDP, for these devices.

The comment period for the proposed rule
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closed on January 5th of 1996. And according to
t he FDA Dockets Managenent Branch, they received no
new comrents regarding constrained hip prostheses.
I n Septenber of 1996, FDA published the final rule

for these devices requiring a PDP -- a conpleted
PDP or a PMA by Decenber 26, 1996.

Two orthopedic conpanies, Johnson &
Johnson and Osteonics, Inc., filed PMAs for their
constrained hip prostheses and both PMAs were
approved in June of 1997. The current
classification st ates t hat a hi p j oi nt
met al / pol ymer constrained cenented or uncenented
prosthesis is a device intended to be inplanted to
replace a hip joint.

This device prevents dislocation in nore
t han one anatom c plane and has conponents that are
| i nked together. This generic type of device
i ncludes prostheses that have a fenoral conponent
made of alloys such as cobalt-chrom um nmol ybdenum
and a acetabular conponent nmade of ultra-high-
mol ecul ar - wei ght pol yet hyl ene.

This generic type of device is intended
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for use with or wthout bone cenent. This device
is not intended for biological fixation. That is
the current classification and the sponsors -- or

the petitioner's proposed classification is very
simlar to the current version

The petitioner's proposal provides a
definition regarding which inplants are to be
i ncluded or excluded from this classification. I'n
the petitioner's proposed classification, ultra-
hi gh- nol ecul ar - wei ght pol yet hyl ene acet abul ar
conponent may be used with or wthout a netal
shel | .

That's one of the changes that's bol ded
on the screen. In addition, they elimnated the
statement that this device is not intended for
bi ol ogi cal fixation. That was also included in the
original classification definition.

The petitioner has proposed a change in
the classification of these devices from Class 111
to Class 11. Total hip prostheses or orthopedic
reconstructive devices intended to replace the
principal articulating surfaces of the hip joint,
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that is the fenoral head and the acetabul um

H p replacenent is typically performed
when the surfaces of the fenoral head and
acet abul um have been severely damaged by
degenerative joint disease or traumatic injury.
The main objectives of this procedure are to
relieve pain and restore function.

Constrained hip devices are a subset of
total hip replacenent devices. And while they are
used to relieve pain and restore function, they are
made for a patient that is at high risk to
di sl ocate the fenmoral head from the acetabul um

Therefore, the specific indications for
use pr oposed by t he petitioner for t he
nmet al / pol ymer constrained hip devices are for
patients at high risk of dislocation due to a
history of prior dislocation, bone |o0ss, soft
tissue laxity, neuronuscular disease, or intra-
operative instability.

The proposed device description for
constrained total hip prostheses include a nmetallic

stemmed fenoral conponent that is fixed in the
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femoral intermedullary canal with or wthout bone

cenent, an acetabul ar conponent that consists of a

pol yet hyl ene constrained liner that my be used
with our wthout a netal shell conponent, and
fixation of the acetabul ar conponent in the

acetabulumis achieved with or without bone cenent.

The fenoral and acetabular conponents
are linked together, typically by a locking ring
that secures the polyethylene constrained |I|iner
around the fenoral head (for exanple, the Bionet
and the Johnson & Johnson device) or a bipolar
conponent |ike the Osteonics device.

This linkage stabilizes the hip joint
and provides resistance to dislocation. The
constraining polyethylene liner retains the head of
the fenoral conponent. This reduces the travel
di stance of the fenmoral neck, and therefore the
range of motion of the hip joint is reduced as
conpared to a sem -constrained total hip

As the petitioner presented, there were
nine clinical articles containing information on
overall outconme and conplications provided in the
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petition.

O the nine articles, five included
information on the Johnson & Johnson S-Rom device,
two included information on the Osteonics Omifit
device, and two included information on other
preamendment constrained devices, the SRN and the
Russi n- Si vash devi ces.

The petitioner also provided unpublished
i nf ormati on regardi ng t he Bi onet Ri ngl oc
constrai ned hi p pr ost heses. The petitioner
pr ovi ded a bi bl i ography on t he avai |l abl e
literature, as well as copies of the articles in
the petition that each panel nenber has received.

The sponsor has stated that a literature
search was perfornmed wusing orthoguide.com that
include a Medline search designed for orthopedics.

The keywords searched were "constrained" and

"hi p. The search was for all articles from 1967
to the present.
All articles that contain informtion on

constrained hips were included in the petition, and

there were a total of nine articles identified.
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The second search that the sponsor perforned used
t he key words "hip" and "dislocation."”

These references were to establish an
overall dislocation rate followi ng sem -constraint
t ot al hip arthroplasty. Ni ne references were
chosen because they reviewed a |arge nunber of
cases and they were already presented by the
petitioner.

Now | wll summarize the information
gathered from FDA's nedical device reporting
system The MDR system can give us an indication
of the types and relative incidence of various
adverse events, but there are limtations to what
t he nedi cal device reports can tell us.

Some events go unreported either because
t he manufacturer doesn't find out about them or it
is determned that the event is unrelated to the
devi ce. The reporting period summarized in the
petition was from January 1985 through Decenber
1998.

There were a total of 91 nedical device
reports for constrained hip devices. Fifty-six of
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the 91 reports concerned dislocations. Twel ve
di sl ocations occurred during normal activities.
Ten occurred due to a dislocation of the fenoral
head from the polyethylene liner, and it was
suspected that this was due to inpingenent of the
fenoral neck on the acetabular rim

Ni ne di sl ocati ons wer e due to

m sal i gnment of the conponents, and 25 were of

unknown cause. El even reports involved the
di sengagenent of the polyethylene liner from the
metal shell. Seven reports were concerning a

broken locking ring that holds the polyethylene
i ner onto the netal head.

Five reports were concerning revision.
And there were other reports in the one to two
category that were either ring mgration, broken
insert, cenent |oosening, tapers unlocked, Iiner
wear, device split, poor liner fit, the ring
woul dn't fit, and the size was m sl abel ed.

In 1982, the following risks to health
were identified in the Federal Register notice
proposi ng constrai ned hip prostheses for Class III
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and these were considered by the original panel.
The petitioner has already presented

these, the loss or reduction of joint function,

adverse tissue reaction and infection. In addition
to those risks, the petitioner provi ded the
following Ilist of risks to health from the

literature and those reported under MDR.

And these include |oosening or revision
of conponents; di sl ocati on; i npl ant failure,
fracture and wear; osteolysis; sensitivity to netal
i nplants; infection; nerve inpingenent or damage;
pai n; vascul ar di sorders; pul nronary  enbolism
gastroi ntestinal and genitourinary conplications.

The risks identified by the petitioner

are nore specifically delineated, but still appear
to fall in the broader categories first identified
by the original classification panel. However,

there may be additional risks of which you are

aware, and the questions | wll read later wll
include a request for you to identify any
addi ti onal ri sks to heal t h for constrai ned

pr ost heses.
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In order to control the risks to health,
the petitioner has identified various types of
speci al controls to ensure the safety and
effectiveness of constrained hip prostheses as
Class Il devices.

These include conformance to consensus
standards such as the ASTM and isomaterial
standards presented by the petitioner, FDA guidance
docunments, the preclinical conponent testing as
di scussed by Dr. Brooker, | believe -- or Dr. Tom
Brown, and |labeling to ensure the devices' proper
use in appropriate patients.

As you are considering the risk posed by

these devices, you mmy identify other special

controls you find to be appropriate. You wll be
able to add to these -- add these to the |ist when
you fill out the general device classification

guestionnaire.

Gener al controls such as good
manuf acturing practices and design controls my
al so be sufficient to limt sone of these risks.

Now that |'ve provided some infornmation
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on constrained hip prostheses, | would like to
address five questions to the panel -- |I'm sorry,
four questions to the panel.

Each of the nmenbers of the panel should
have a copy of these questions in your packet of
i nformation. Your answers to these questions wll
be recorded on the reclassification questionnaire
after your prelimnary deliberation.

The first question is: Does the
petitioner's proposed classification sufficiently
descri be nmetal/polynmer constrained hip devices? |If
not, what other types of descriptive information
shoul d be i ncl uded in t he classification
definition?

And this will be question S-1 in your
guestionnaire.

Number two: Based on the known cli nical
information, for which patient population(s) should
constrained hip devices be indicated for use? This
is question S-4 on your questionnaire.

Number three: Risks to health have been
identified by the petitioner, the previous panel,
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and the nedical device reports. Have all of the
risks to health for constrained hip prostheses been
identified? And if not, what additional risks
shoul d be descri bed?

And the final question: The ori ginal
classification included devices to be fixed with or
wi t hout bone cenent, but specifically excluded
devices intended for biological fixation. Vhat
i mpact does the neans of fixation have on
constrai ned devi ces (for exanpl e, cenenti ng,
hydroxyapatite coating, porous coating, or press-
fit)?

Has the petitioner provided sufficient
information to reclassify devices intended for
cenent ed, uncenented and/or biol ogical fixation?

' d like to thank you for your
attention. "Il now turn the floor back over to
t he panel chair for discussion.

DR. YASZEMSKI: Thank you, M. Goode.

This is Dr. Yaszenski speaking. "' m
going to ask at this point, since everybody on the
schedul e has been identified by their presentation,
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and since we are now going to transition into a
general discussion in which it won't be apparent to
the transcriptionist who is speaking, | wll ask
all the panel nenmbers and others who approach the
m crophone to identify thensel ves before they speak
and ask your tolerance with ne in advance if | -- |
will try to introduce you if you neglect to do it
for yourself.

Let's al | please try to identify
ourselves for the transcriptionist, and I'll try to
pick up on it if you don't.

W're going to begin now wth two
reviews by our panel lead reviewers, first by Dr.
Besser regarding the preclinical status, and then
followed by Dr. Skinner with respect to clinical
consi derati ons.

Dr. Besser.

DR. BESSER: Yes, this is Mark Besser.
This is Mark Besser. The preclinical testing
that's been described by both the petitioner and
referred to by the FDA presenter, |'m not going to
reread it again. Essentially the five -- the
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testing falls into both materials testing and |
think that the ASTM standards for the materials
i nvol ved, the materials have been tested.

And | think the preclinical testing for
the materials doesn't need additional addressing by
this panel. For the actual devices, |ooking at
both the shell |iner disassociation, the push-out
and |ever-out tests that have been described, and
there are standards for those.

And for the fenoral head dislocation,
both the toggle-out force or torque and the push-in
and pull-out forces have also been described by the
st andar ds. | don't think that -- | had no further
comments or requirenents for additional preclinica
testing to be done for these devices.

| do think that for each design and each
new desi gn present ed it's essenti al t hat
preclinical testing be done for that design. And
you can't say that this is simlar to previous
desi gns and assune that you're going to end up with
the same resistance to either liner disassociation
or femoral head dislocation just because the design
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| ooks simlar.

So with the standards for preclinical
testing that are currently in place, | think that
no additional requirenments for preclinical testing
are necessary at this tine.

DR. YASZEMSKI: Thank you, Dr. Besser.

We'll now ask Dr. Skinner to present --
Dr. Yaszenski here will ask Dr. Skinner to present
his clinical discussion.

DR. SKINNER: For the record, ny name is
Harry Ski nner again.

The nice thing about talking last is
that you don't have to say anything. | can just
sit down now and say it's all been said.

Next slide.

Just a little review The incidence of
di sl ocation, according to Mirrey, is about 3% and
it doesn't seem like there's a significant |earning
curve. And it's a devastating problem for people
who have a dislocation.

It's a devastating problem for the
surgeon, too. There are many, many risk factors
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t hat have been identified to go along wth
di sl ocation, and those risk factors cone down to --

the largely inportant ones are surgical approach,

conponent position, conponent design -- and by that
I mean things |ike sleeves, skirts, ext ended
l'iners.

And then the patient has a significant
effect on this. I think Dr. Brooker alluded to
this. Patient's ability to conply is probably one
of the major problems | see in dislocations that |
t ake care of.

And the diagnosis is significant too.
Ehl er s- Danl os, Par ki nson's Disease, things |I|ike
that are significant problens that lead to the need
for things |ike constrained cups.

Next, Mark.

The constrained liner is an alternative
when the conmponent position is acceptable, when you
can't use sonmething like an extended liner, an
extra thick liner, increased neck length, etc.
Many things that you can use to take care of

di sl ocati ons.
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Next .

wel I, regar di ng t he adequacy of
information to support recl assification, we' ve
heard about this to a great extent. And with the
huge total hip literature that's out there, which
are already Class Il devices, | think that the
i ssues about polyethylene surfaces, netal surfaces,
attachnment of the liner to the inside of the -- to
the plastic, all of these things have been pretty
wel | taken care of with the total hip literature.

And | think that what we have to deal
with here is the issues relating to constraint,
which is a small part of that whole topic. And as
has already been stated, there's a very snall
constrained liner of literature.

Next .

So the issues are the preclinical data,
the appropriate patient population and special
controls. On the right you see a slide that shows
one of the S-Rom conponents in place, and that ring
is what you see on x-ray with one of these things.

Next sli de.
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Wth the preclinical data, | think the
inportant things are the range of notion of the
device and the arc of nmotion of device, which are
really different things because these things, as
you noticed when they were passed around, have
offsets to them so that the -- while the arc of
notion may be 70 degrees -- the range of notion of
the device may be 70 degrees, the arc of notion
m ght be from 20 degrees of flexion to 90 degrees
of flexion, or the reverse.

So where the arc is, is quite inportant
in these things. And that's sonething that | think
we have to address in the final product literature
that's on this stuff. The pull-out and |ever-out
things are inportant for the liner and the cup, the
liner and the head, and the last thing that was
addressed just recently was the cup and the bone.

Next sli de.

The literature's already shown us the
data for these. Tom Brown nentioned these nunbers.

And | think what these nunmbers show us -- and |

think Dr. Besser alluded to these, too -- is that
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t hese two devices anyway, the Osteonics and the S-
Rom are pretty successful devices on the nmarket at
the present tinme, and | think they give us a
general range for what is required for any new
devices that cone onto the market. And | think
that is what the goal post should be that the new
products that would presumably come along in a
Class Il situation would have to junp over.
Next slide.

The cup/ bone is something that is a very

serious problem with these things. Generally the
manuf acturers -- | think that's Osteonics and Joint
Medi cal Products, Johnson & Jonson -- have tried to
make it so that there's been a problem -- if

there's a problem either at the fenoral head
plastic or the plastic shell rather than at the
cup/ bone interface because that's better for the
patient than having the cup conme conpletely out of
the pelvis with a l|large piece of bone or even
per haps even break the pelvis.
So the issue of adequate fixation of the
cup on the bone is a significant issue with these
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particul ar devices nmuch nmore than with any other
devi ce.

Next sli de.

The head/ neck geometry is significant.
Many of the heads that are available today have
cutouts at the base where it goes into the Morse
taper. And that's going to change the |ever-out or
toggl e-out effect of the head, and | think that has

to be taken into account when these things are

t est ed.

Next slide.

I ndi cations for use, as suggested by the
manuf acturer, | think are very good, but | think

there should be an additional caveat because, at

the very mninmum the rep who is in the room with

t he surgeon who will know this information, because
t he surgeon certainly won't know it, will be able
to say, "Doctor, is there any other way that you

can stabilize the hip from dislocation?"
Because that's what the package insert
i ndi cation says, and that's why |'ve suggested the
statenment at the bottom And you can see the slide
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on the right what happens with one of those Johnson
& Johnson cups when they dislocate. That wasn't
one of ny cases, by the way.

Next sli de.

Special controls -- | think they've been
gone over quite adequately. The ASTM st andards,
t he special guidance docunents for the FDA, but |
think also there has to be an education and

training process for the surgeon.

Because, for instance, for the J&J
product, if you put the ring on backwards, it wll
al nost certainly fail. And it's a subtle

di fference when you put that netal |ocking ring on,
and |I'm sure the sanme thing happens with the Bionet
process.

So I think those are things that have to
be addressed, too.

Thank you very nuch

DR. YASZEMSKI : Dr. Yaszenski here.

Thank you, Dr. Skinner.

W're now going to proceed to the
general panel discussion. I'd like to take a
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moment and outline what that will consist of.

First we're going to go around the table
and ask each panel nenber whether they have any
gener al comments related to the presentations
they've heard from either the petitioner, the FDA
or our preclinical and clinical |ead reviewers.

During that time, | would ask the pane
menbers to begin to consider the general data sheet
and the supplenental data sheet, because our task
will be to come to a consensus on how these sheets
are filled out and to make a recomendation to the
FDA as to what the filled out sheets should
cont ai n.

So please, if you would, while we're
going around the table the first time, start giving
consideration to what you feel should be included
in those sheets. And | would ask each panel nenber
to fill their names in at the top of the sheets
because the FDA will be collecting these sheets
fromus at the conclusion of our deliberations.

After we've done that, we'll ask the FDA
to put up the specific questions posed to us, and
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we'll go around the table again to ask the panel
what we feel should be our answers to those
specific questions, and those answers w |l be put
down in the formof the filled out sections of both
t he general and suppl enental data sheets.

I'"d like to start now, if | could, by
asking Dr. Cheng to begin the general discussion.
And then we'll go around the table in clockw se
fashion and we'll go then to Dr. Hannaford and Dr.
Aboul afia and the other panel nenbers in order.

Dr. Cheng, do you have any general
coments on what we've heard this norning?

DR. CHENG. I have sonme general
comment s, but first I'd Ilike to have your
perm ssion to ask a question of OSMA.

DR. YASZEMSKI: So granted.

DR. CHENG ' m wondering, is there any
data which you've presented, perhaps |'ve m ssed,
that addresses cenented polyethylene cups, either
metal or nmetal backed? | believe these are all
ingrowh, is that correct?

Does anyone care to address that
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question?

Let me give you ny general coments and
he can answer that in a nonent. | think it's a
val uable tool in the surgeon's armanentarium to
have these, but | think it's rarely ever required -

- hopefully rarely ever required.

And hopefully we don't have to use them
very often because there is a high incidence of
potential problenms, as the MRs indicated, and
you're dealing with a very difficult popul ation of
patients.

I would advise the FDA to consider
changing the indications and adding a statenent
much as Harry said. | wote a different one that
just said that these only be considered after all
ot her possi bl e | ssues, such as conmponent
mal posi ti on, pl acenent, | eg | engt hs and
trochanteric function have been addressed.

I would list a contraindication, which
is specifically the nmalposition of a conponent.
|'d be concerned that surgeons would use this as a

sinple neans to address the dislocation when
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perhaps there are other issues that should be
addressed first.

| think the preclinical testing is very
inportant to be done because every -- the testing
is device-specific and there are a nunmber of cups
where we know that the l|iner disassociation has a
| ower threshold for occurring than for other
specific manuf act ur ed devi ces, and so t he
preclinical testing would be inportant.

And | think the rationale that OSMA
presented for reclassification is reasonable.

DR. YASZEMSKI : Thank you, Dr. Cheng.

Do we have a conment from the
petitioners regarding Dr. Cheng' s questi on.

M. Wtham thank you

MR. W THAM We di d have sonme
information in the petition concerning the nunber
of cenmented and uncenented procedures from the
published articles, but it was very difficult
sonetinmes to determne what the fixation nethod
was.

For acetabular cups, we were able to,
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from the publ i shed articles, I dentify 207
uncenented and 15 cenented. The fenoral stens,
there were 127 cenmented and 18 uncenented, which is
just about reversed, and 79 undeterm ned.

The Bi onmet st udy, t here wer e 60
uncement ed, 22 cenented acetabular cups. And since
it was done retrospectively, for the nobst part, we
had 72 that were undeterm ned. So there's a
m xture, but the ones we were able to identify are
-- there are nore uncenented than cenmented on the
acet abul ar site.

DR. YASZEMSKI : Thank you, Dr. W tham

Dr. Cheng.

DR. CHENG The reason | asked that
gquestion is, the very first question the FDA asked
us is if the proposed classification sufficiently
describes it, and |I'm not sure the cenented cups
are appropriate for use for this. O at | east
there's mnimal data that's been presented in that
regard.

DR. YASZEMSKI: Thank you, Dr. Cheng.

Dr. Hannaf ord.
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DR.  HANNAFORD: I think the issues here
are primarily medical ones. It appears to be a
very mature technology. But | would say that, from
an engi neering perspective, | would agree with the

previous two panelists that this preclinical
mechani cal testing would certainly seem warrant ed.

It would seem very necessary not to -- |

guess what | nmean is it would seem clear that each
di fferent design is going to have different
mechani cal properties and should -- which should be

docunment ed and carefully tested.

DR. YASZENMSKI : Thank you, Dr.
Hannaf or d.

Dr. Aboul afi a.

DR.  ABOULAFI A: Al bert Aboul afi a. I
have no general coments at this tinme, although I
think we wll discuss the nodification of other

nmet hods likely to fail and things as tinme goes on,

and I'Il reserve that for later

DR. YASZENMSKI : Thank you, Dr.
Aboul af i a.

Dr. W&l ker.
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DR. WALKER: Dr. Skinner's coments |

think were excellent. This is a small popul ation.

It's in the patient's best interest to, in all

cases, keep a functional acetabular cup rather than
having to revise it.

| noticed that the original Class III

gui delines forbade biological fixation and now

bi ol ogical fixation is being included, but |

haven't heard any words today about testing or

proof that the increased |oading when there's --

when you run out to the end of range of notion

would still allow biological fixation to take
pl ace.

And | guess ny question is nore for the
ort hopedi ¢ surgeons. Does it ever happen that you

run out of range of nmtion with a constrained
device? Clearly, with an unconstrained device, it's
unlikely. And is that going to affect the fixation
of the fenmoral conponent if you do?

Maybe one of the orthopedic surgeons
could tal k about that.

DR.  YASZEMSKI : Woul d anybody |ike --
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YaszensKki . Wul d anybody |ike specifically to
answer Dr. Wal ker's question at this time, or shall
we include that in the specific discussion when we
get to that panel question?

Dr. Brooker.

DR.  BROOKER: |'m sure if we go far
enough around the panel, Dr. Skinner's going to
coment on this because this is the direction he
was heading with his slides. But the only tine
t hat we have seen clinically where there has been a
problem with range of nmotion was in the initial use
of these with skirted inplants. In other words,
the elongated fenoral heads that effectively
t hi ckened the neck and therefore caused i nmpingement
to occur at a very nmuch earlier tinme.

And | think that is -- particularly in
the ring lock devices, | think that's clearly a
contraindication for wusing those devices, and |
t hi nk that should be a consideration.

| can't resist the tenptation to address
one issue. I think that when you consider further
ver bi age about eval uating other nethods, one of the
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things to consider, or way to put it, is you m ght
want to state that the constrained device may be
indicated if the fenoral head and cup are in a
sati sfactory position.

Because if the fenoral head and cup

aren't in a satisfactory position, then you're
already behind the eight ball in ternms of your
range of notion. On the other hand, there are

t hose people in whom it is in position where you

m ght not consider soft tissue or trochanteric

ost eot ony.

So I think one of the centerpieces here
-- and again, |I'm stealing Dr. Skinner's thunder
because | think he's probably heading in that
direction -- is if the patient has good aversion

and alignment of both the acetabul ar device and the
fenmoral device in place and it's still dislocating.

DR. YASZEMSKI: Thank you, Dr. Brooker.

Dr . Wal ker, does that answer  your
guestion?

DR. WALKER: Yes, maybe we can get to
the biological fixation |ater.
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DR. YASZEMSKI: Thank you.

Dr. Silkaitis.

Dr. Brooker, can we cone back to that
when we cone around the room again? | think we're

going to expand on that as we go around, but thank

you.
Dr. Silkaitis.
DR. SI LKAITI S: Yes, this is Ray
Silkaitis. And | guess ny question is nmaybe
directed nore towards the FDA. We're | ooking at
this particular desi gn, cenment ed, uncenment ed,

various characteristics of the constrained hip, and
we're maki ng recommendati ons regardi ng its
i ndi cations and risks associated with it.

| guess ny question is that there are
already two devices approved by PMA; how does that
fit into the evaluations that are being perforned
here?

DR. YASZEMSKI : M. Dillard.

MR. DI LLARD: Yes, JimDillard.

| believe, Dr. Silkaitis, in terms of a
regulatory situation and perhaps a scientific
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situation -- and maybe let nme break those out a
little bit, although they' re very nuch together.

The regulatory situation is if these

products, in a general class of products, are
reclassified to Class Il, and the two existing PVA
products would be converted to a Class Il type of
devi ce, and t hat in t he future, i f any

nodi fications were to be made to those devices, the
subm ssion of a 510(k) premarket notification would
be necessary instead of a supplenent to the
premar ket approval application.

One of the other things that goes al ong
with a reclassification is that the potential post
mar ket and quality system regulation conponents
that go with a Class IlIl device do change when you
go froma Class Ill to a Class Il or a Class I.

Most of the post market requirenments are
increased in the Class |1l category, and they are
somewhat dimnished in the Class II. Not from the
standpoint of not still being considered -- you
still pmust neet the quality system regulation and
you still nust nmeet design control activities as a
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Class Il device, as you would as a Class |1l
devi ce.

Reporting requirenments are somewhat
di m ni shed under the PMA requirenents. You have to
submt annual reports on your device. That
requirenment is not there for Class Il premarket
notification products.

From the standpoint of the science, the

t hreshol d for deci si on maki ng, as ever ybody
probably well knows, is a little bit different.
There i's not an absol ute requi rement for

determ nati on of reasonable assurance of safety and
ef fectiveness under a 510( k) premar ket
notification. The standard is to denonstrate that
you are substantially equivalent to a device that's
on the market.

So, in ternms of the type of prospective
data that may be required under a PMA to
denonstrate reasonable assurance of safety and
effectiveness, the target would nore be on are you
equi val ent to, and the two devices that are
approved are really the two devices that perhaps
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wll define that category, are you equivalent to
two devices that are legally on the mrket, and
those two devices are currently legally on the
mar ket .

So they will sort of set the benchmark.

DR. YASZEMSKI : That's Dr. Silkaitis
tal ki ng again, excuse ne.

DR. SILKAITIS: I'msorry, thank you.

That's with the guidance docunents that
are available in terms of the requirenments for
preclinical testing that all that is nmet under the
510(k), is that right?

MR. DI LLARD: JimDillard.

The gui dance docunments don't necessarily

set down requirenents. They are intended as
gui dance docunents. Al t hough, i f they are
recogni zed as speci al controls, they wll be

formal i zed as sonething that the manufacturer needs
to consider in a 510(k) premarket notification.

So substantial equivalents -- or the
idea of a 510(k) and substantial equivalents really
sets down nore the benchmark, | would say. And

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

88

t hose products that are on the nmarket and those
testing performance criteria that those products
currently meet become nore the standard, 1 think,
in ternms of substantial equival ence.

DR. SILKAITI S: So we're |ooking at
deci sions today affecting the entire class, even
t hose that have been previously approved?

MR. DI LLARD: Yes.

DR. SILKAITIS: Thank you.

DR. YASZEMSKI: Thanks, Dr. Silkaitis.
Anyt hing further?

DR. SILKAITI S: No.

DR. YASZEMSKI : M. Dillard, have you
any further coments?

MR. DI LLARD: No, thank you

DR. YASZEMSKI: Thank you.

Dr. Ski nner.

DR. SKI NNER: Just a couple comments.
Dr. Ski nner.

First of all, | think the consensus of
t he orthopedi c surgeons who have used these devices
or who have at |east experienced patients wth
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dislocations is that these shouldn't be used
routinely, and | think that's something that we
would Ilike to get across in the Class Il

descri ption.

When it conmes to the preclinical data
what |'ve nmentioned in the past discussion, | think
that the preclinical data that's inportant from a
bi omechani cal viewpoint is the toggle-out and
| ever-out type of failures of the devices.

And | think that, for instance, the
push-out of the cup is -- well, to use a push-out
test pushing out through the hole in the back of
the cup I think is kind of like pulling our Ieg.

(Laughter.)

It's not as valuable as you m ght think.

| think that toggle-out tests should also include
heads with skirts and heads with chanfers on them
because both of these may affect the toggle-out
significantly.

| think an inmportant thing to docunent
in the information that goes to the surgeon is the
range of notion in these situations, too. As Dr
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Brooker alluded to, you put a skirt on one of these
things and the range of nmotion, which m ght
ot herwise be 70 degrees, mght drop down to 50
degrees, and that puts the patient at a very high
ri sk of dislocation.

Anybody that's done hip revision surgery
knows that there are tinmes when you'd be happy to
be able to Ileave the operating room feeling

confortable that there's 50 degrees notion and it's
not di slocating, but you would rather not have that
happen and you'd rather try to keep -- you'd rather
try to avoid that. Knowi ng about that gives you a
little bit more information to deal wth while
you're working on this problem

Again, 1'd like to conme back to the
cup/ bone interface. | think that it should be
di scouraged to use these inserts in cups that don't
have a means of resisting tension between the cup
and t he bone.

| think porous coating, particularly if
it's ingrown, is certainly one way of acconplishing

t hat . | think cenent would do that. I think that
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screws would do that. I'"'m not sure that a
relatively snooth surface with hydroxyapatite on it
woul d do that.

So those are nmy comments.

DR. YASZEMSKI: Thank you, Dr. Skinner.

Dr. Larntz.

DR. LARNTZ: Kinley Larntz.

And |I'm a statistician, so | have to
| ook at things fromthat point of view, or | choose
to anyway. | did read sonewhere it says here, it
says since -- this is from the manufacturer, or
from the manufacturer association -- "Since the FDA
classifies +these devices into Class 111, t he

devel opnent of devices and surgical technique has
continued and a considerable body of published
clinical results have appeared in the peer review
literature."

This body of "new information"” provides
the grounds for the present petition. If that's
what the present -- if that's the grounds, then
that's not here because | don't consider this a
consi derabl e body of literature by any stretch, and
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| think you said that.

There's al nost been nothing done. Very,
very small nunber of cases providing the three --
for three devices, two of which are already
approved. MWhat's interesting to ne though is also,
as a statistician -- and we all get reputations as
statisticians for nitpicking.

well, I'll doit. And in fact, in fact,
there's double counting even in the nmaterials
presented. One of the studies is actually a subset
of the other study, and then they add up the cases.

That doesn't fly with ne, and | think it's very
clear if you read the articles, which we could not
do for one of the devices, that, in fact, vyou'll
see that double counting's there. For whatever
reason, there was sone summaries going on today
that said 90% of the cases were revisions.

Again, if you go back and read the

articles, elimnate the double counting, 25% of the

cases are primary, 75% are revisions. Now 25% i s
not 10% That's all I'"m going to say. And besides
that, last point, if you look at the two approved
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devices, dislocation rates are very different --
very, very different.
Now, what does that say? Well, that

says to nme, as a statistician, well that says these

devices are very different. And so they have to be
considered individually and carefully, and |I'm not
here to say how that i ndividual and careful

deci si on maki ng should be done, but it's very clear
that the two approved devices have very different
abilities to function with respect to dislocation.

Also, | said that was the last point. |
apol ogi ze. None of the data for the two devices is
any later than 1993. So new information -- | don't
know how new information counts in this day of
el ectronic and wonderful things accunulating very
fast.

Much of the data that was published --
and even the data that was published in 1998, the
series goes from 1988 to 1993. That's the case
where one series is a subset of the other. So,
enough sai d.

DR. YASZEMSKI: Thank you, Dr. Larntz.
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Dr. Laurenci n.

DR. LAURENCI N:  Laurenci n.

My comments really just echo Dr.
Skinner's and also Dr. Larntz in terns of the area.

Just want to underscore the fact, in terns of
general comments, that the area is very, very
i mportant because, as we see, revision rates start
to creep up over the years while the rates of --
the rates in which this is used nowis |ow.

As revision rates creep up and as we see
nore bone [loss, surgeons wll be nore and nore
tenpted to use these sorts of devices, and as nore
manuf acturers nake these devices and bring them
into the operating room | think that surgeons wl|
be nmore tenpted to use these sorts of devices.

So | think it's going to be very
inportant that really stringent criteria be given
in terms of their use. That should be witten into
-- you know, if there's a reclassification, witten
into that.

Al so, on the I ssue  of bi ol ogi cal
fixation, it really does appear that initial
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fixation is even nore inportant in these devices
than in the sem -constrained types of devices, and
so | think that it's going to be inportant that the
commttee consider really establishing criteria in
ternms of biol ogical devices.

For instance, | was |ooking at a couple
of the reviews and Caneron's review -- his
recommendation is that any Dbiologically fixed
device has to be augnented with screws because of
the early failures that he's seen wth biological
fixation devices and the feeling that, wth the
extra l|loads that are placed there, that screws
shoul d be used.

So I think that should also be
consi der ed.

DR. YASZENMSKI : Thank you, Dr.
Laur enci n.

We're next going to go around again with
the specific intention of comng to a consensus on
bot h t he gener al devi ce classification
questionnaire and the suppl enental data sheet.

I'd I|ike to make one housekeeping
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announcenent, if | can, prior to starting. And
that is, it appears that we perhaps will have a
chance to nmove lunch up a little bit, so |I'm going
to ask in advance that we consider having |unch
from 12:00 to 1:00 and starting the afternoon
session at 1:00, and we'll adjust that as we go
along, but we'll at least try to do that if we
continue on a fairly rapid pace.

Secondly, with respect to the two data
sheets, what | would ask as we go around -- we're
going to give each panel nenber an opportunity to
express their particular views as to what should be
included in the data sheets.

The general -- | would ask you, for the
general data sheet, to allow nme to present what
|"ve filled out and then go around and ask anybody
if they have anything different because it's the
nore straightforward of the two, and perhaps we can
reach a consensus on the first general sheet that
way .

Then, for the supplenental data sheet,
we'll ask the FDA to put up the questions, and we
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wll answer -- that is, fill out and come to a
consensus on the itenms on the supplenental data
sheet based upon our discussion of the specific
guesti ons.

Dr. Skinner, did you have a conmment ?

Oh, I'm sorry, Dr. Besser, | thought
that from your lead review that you had had a
chance to go around, and | apol ogi ze for negl ecting
you. Dr. Besser, please accept ny apology and
offer your coments in the general around the
t abl e.

DR. BESSER: Your apology is accepted.
It's Dr. Besser.

Just one comment, | guess, about one of
the things that Dr. Skinner had brought up about
the fixation of the acetabular shell and the
bone/ cup interface. Essentially, as these devices
are being designed, you actually do want them to
fail either at the liner/cup interface or the
fenmoral head liner interface before they fail at
t he bone/cup interface.

So that possibly the published values
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for the two devices that are currently on the
mar ket m ght be considered nore of a target than a
goal post, to steal Dr. Skinner's metaphor.

If you make them too hard to either
di sl ocate or disassociate, you're going to have the
problens that Dr. Ski nner described and risk
di sassociation at the bone/cup interface instead,
which is, as | understand, nmuch harder to correct.

DR. YASZEMSKI: Thank you, Dr. Besser.

|"d like to proceed -- before we go into
the second round of the table discussion with the
guestions, ask once nore if we can have an open
public session, and ask the persons in the audience
i f anybody would like to make any comments at this
time prior to us going into deliberation on the
wor ksheet s.

Anyone from the audience wi sh to address

the panel at this tinme?

Seeing none, let's proceed to the
wor ksheet s. I'm going to go over the general
device classification questionnaire first. | woul d
ask that | be allowed to run through the answers
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that 1've put down on it and then ask if there is
consensus on those answers or di sagreenent.

The petitioners, t he OSMA, t he
Ort hopedi ¢ Surgical Manufacturers Associ ation. The
generic type of devices are constrained total hip
art hropl asty devi ces.

Question nunber one, |ife sustaining or
life supporting? No.

Number two, is the device for use which
i's of subst anti al i nport ance in preventi ng
i npai rment of human health? Yes.

Number three, does the device present a
potential unreasonable risk of illness or injury?
No.

And nunmber four is yes. Did you answer
yes to any of the above three?

Number seven, IS t here sufficient
information to establish special controls to
provi de reasonabl e assurance of safety and
effectiveness? Yes. If yes, check those controls
needed.

These would be performance standards,
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testing gqguidelines, and in the "other" category,
t hose special controls nmentioned by the presenters
this nmorning that can be agreed wupon on the
suppl enental data sheet, and the device |abeling
controls, again which will be discussed and agreed

upon for the supplenmental data sheet.

Number ei ght, i f a regul atory
performance st andard IS needed to provi de
reasonabl e assurance of t he safety and
effectiveness of a Class Il or IIll device, identify

the priority for establishing such a standard.
High priority. No ot her devices available to deal
with this particular patient popul ati on.

Number ten is not applicable.

Number 11(a), can there otherw se be
reasonabl e assurance of its safety and
effectiveness wthout restrictions on its sale,
di stribution or use because of any potentiality for
harnful effect or the collateral nmeasures necessary
for the device's use? No.

11(b), identify the needed restrictions.

In the "other" category, | would suggest that it
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be limted to use by a surgeon and that the
| abeling specifications, as wll be discussed and
agreed wupon in a supplenmental data sheet, be
i ncl uded.

I would notion that this be our general
device classification sheet and would ask the panel
now if anybody has coments relative to it. | f
there are sonme, |let nme hear now.

M. Dillard.

MR. DI LLARD: Yes, JimbDillard.

| wanted to just make one clarification
because it's one that is wusually needed for this
particul ar type of exercise.

Performance standards for nunber seven,
j ust a point of clarification. Per f or mance
standards here in this context neans an FDA
devel oped, mandated through notice and comment rule
maki ng performance standard for these particular
types of devices.

Those types of performance standards
have generally, in the past, not been very
successful ly devel oped. It's not that we can't do
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it; it's just that based on notice and comment rule
maki ng, they tend to be quite difficult and quite
time consum ng getting there.

So in order to check that box, you need
to consider that what you're asking FDA to do is
devel op a mandatory performance standard that wll
go through that type of process. Sonetinmes it's a
term nol ogy i ssue here.

If you are thinking consensus standards
or those standards that have been devel oped by
organi zations such as ASTM and 1SO those we woul d
consider to be consensus standards and to be under
the "other" category here.

So, just a point of clarification and
one thing that you ought to consider for
performance standards.

DR. YASZEMSKI : Yaszenski .

M. Dillard, | was considering consensus
standards, and it was nmy intention that these be
voluntary standards by the mnufacturer in line
with -- manufacturers, that is -- in line with the
data that they've presented to us and not anything
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regul ated by the FDA

I would change ny recommendation, based
upon M. Dillard s suggestions, and uncheck that
box | abel ed perfornmance standards.

O her comments fromthe panel ?

Hearing none, | would suggest that we
now go around the table.

Dr. Besser.

DR. BESSER: Dr. Besser.

Do we have to answer question nine?

DR. YASZEMSKI : Thank you, Dr. Besser.
| neglected question nine and | checked no for
gquestion nine.

YaszensKki .

MS. SHUL MAN: Actually -- Marjorie
Shul man, FDA.

W th t aki ng away t he per f or mance
standards out of nunber seven, we don't have to
answer ei ght or nine because --

DR. YASZEMSKI: Thank you.

MS.  SHULMAN: -- gquestions eight and
ni ne just --
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DR. YASZEMSKI: Thank you. So noted.

Any other comment -- Yaszenski -- any
ot her comrent s relative to t he gener al
guestionnaire?

Hearing none, let us accept this as a
draft which we will vote on at a later time in the
norning, and |let us proceed to the panel questions

and the supplenmental data sheet.

Questi on one. Question one pertains to
bl ock  one, generic type of device on the
suppl enmental data sheet. In addition, question

four is going to pertain to block one. And | would
ask then that we perhaps consider question one
first and then question four out of order, if we
m ght, and address block one on the supplenental
data sheet by our answers to those.

Questi on one: Does the petitioner's
pr oposed classification sufficiently descri be
constrained hip devices? |If not, what other types
of descriptive information should be included in
the classification definition?

And let's go around the tabl e again.
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Dr. Besser, would you mnd if we start
with you and go around in the clockw se order?

DR. BESSER: Dr. Besser.

I t hi nk t hat t he suggest ed
classification, which | don't have in front of ne,
was -- sufficiently describes the constrained hip
devices. | would like to hear the opinions of sone

of the orthopedic surgeons as we go around as to

whet her to include devices that are biologically

fixed.

DR. CHENG This is Dr. Cheng.

| originally thought the answer to this
gquestion was yes. And then, as | thought nore, |
changed ny answer to now because | think there is

i nsufficient evidence to consider use of this in
the cenented cup

I'm not tal king about the fenoral stem

| don't think that's an issue here as nuch. And
there's -- in answer to Dr. Wal ker's earlier
qguesti on, I don't think we can glean nuch

information from that, but it probably doesn't nmake

a lot of difference.
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DR. YASZEMSKI: Thank you, Dr. Cheng.

Before we nove to Dr. Hannaford, |[|'ve
asked our FDA colleagues to put up the proposed
classification so we can all be looking at it as
we're discussing it.

Dr. Hannaf ord.

DR. HANNAFORD: | don't think this falls
within nmy expertise, so |I'll decline to answer.
DR. YASZEMSKI : Thank you, Dr .

Hannaf ord.

Dr. Aboul afi a.

DR. ABOULAFI A: | do believe that the
proposed definition that has been set forth is

adequate and don't recommend any changes.

DR. YASZENMSKI : Thank you, Dr.
Aboul af i a.

Dr. Wal ker.

DR. WALKER: Everything appears adequate
to nme except for that |ast sentence, and | still

haven't heard any denonstration that wth the
unusual nmechanical I|oading that this device has
characteristics that it has that anyone has shown
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t hat biological fixation of the acetabular cup or
the fenoral conponent is going to be adequate to

prevent failure at that point.

So, if there's no data, then | don't
know -- obviously the biological fixation was not
allowed in the original classification and |

haven't heard the reason why it should now be
allowed in this classification.

And | think this is sonething that has
to be done proactively. W can't just elimnate it
wi t hout good reason.

DR. YASZEMSKI : Thank you, Dr. Wal ker.

Dr. Yaszenski here. For the record, I'm
going to read that |ast statenent that Dr. Wal ker
referred to.

It states, "This generic type of device
is intended for use with or w thout bone cenent."”

Thank you.

Dr. Silkaitis.

DR. SILKAITIS: Yes, | guess ny coment
is in regards to maybe consistency wth the
previ ous panel, which | believe nmaybe the mjority

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

108

of us were here when it was originally reviewed. I
believe that the acetabular conponents at that
time, the indication for the product was use wth
or without bone cenent.

So if information hasn't changed since
then, | would say that the «classification as

proposed shoul d stand.

DR. YASZENMSKI : Thank you, Dr.
Silkaitis.

M. Dillard, have you comrents?

MR. DI LLARD: No comments at this tine,
t hank you.

DR. YASZEMSKI: Thank you, M. Dillard.

Dr. Ski nner.

DR. SKINNER: Dr. Skinner.

| think the biological fixation issue is
one that's left over from history. I think that

this sentence was put in virtually everything that
was put on the market for a nunber of years, that
it's not intended for biological fixation.
| think that's the reason it was there
then and isn't there now. Maybe M. Dillard wll
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correct me on that. I think the proposed
classification 1is adequate as stated by the
manuf act urer.
DR. YASZEMSKI : Thank you, Dr. Skinner
Dr. Larntz.

DR. LARNTZ: No additi onal comments. |t

| ooks fine.

DR. YASZEMSKI : Thank you, Dr. Larntz.

Dr. Laurenci n.

DR. LAURENCI N:  Laurenci n.

You know, | think that -- | agree on one
hand with Dr. Skinner that that sentence 1is
probably there because it was -- in the tinme it was

bei ng discussed, that sentence was always there in
all the different inplants.

However, for this particular inplant, it
actually has sone special neaning because of the
t hought that initial fixation is -- can be an issue
in terns of di sl ocati on, or actually
di sarticulation of the inplant fromthe bone.

So I'm not sure whether it actually

shoul d be renmpoved or that we should sonehow address
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it in terms of at |east addressing or saying we
think it's fine to be in or it should be fine with
initial suppl emrentation with screws or sone
statenment to that effect.

DR. YASZEMSKI : Thank you, Dr .
Laur enci n.

Are there any other coments from the
panel on question one?

MR. DI LLARD: Dr . Yaszenski ? Jim
Dillard.

DR. YASZEMSKI : M. Dillard.

MR. DI LLARD: If you would like me to
address Dr. Skinner's coment or question. I
believe that both Dr. Skinner and Dr. Laurencin are
on the right track here. In terms of this
particul ar st at ement, when the classification
panels net in the last '70s and early '80s, there
was no information for biological fixation.

And | think at the time it was added to
pretty much every inplant, whether it was on, in
the case of a hip, the acetabular side or the
fenmoral side. It was pretty nuch in all the
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comment s.

One of the things this panel has been
addressing, | think for all these reclassification
petitions, has been the issue about fixation. And
| believe there have been recommendations fromthis
panel on both sides. Under some circumstances,
there's enough information for both biological
fixation to be removed, because addi ti onal
information has conme out in the literature in order
to support that; and there have al so been comments
made that there is no information that would
support the renoval of biological fixation under
sonme of the circunstances.

So this particular panel has given us
recommendations on both sides and it's Dbeen
predom nantly based on the ampunt of data that's
been available for the particular type of devices.

There has been also sone discussion,
"Il just nmention, by this panel about whether or
not generically the idea of removal of biological
fixation could be handled across various joints.
And we have never really had this as an item before
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t his panel.

In general, it's giving ne sone good
ideas for the future perhaps to do that. I think
in this case | would agree with Dr. Laurencin to
say that we would like to have your comments on
this particular joint and whether or not -- and
this particular inplant design, and whether or not
t hat sentence could be renoved under this
circunst ance.

So with that, unless there's any other
guestions --

DR. YASZEMSKI : Thank you, M. Dillard.

Yaszenski .

| would like to ask FDA to put question

four up at this time because the discussion for

guestion one moved over into the topic of question

four and | think we've begun that discussion. And
before I mke a summary to the FDA of what we feel
on this issue, 1'd like to ask us to discuss

guestion four.

Question four is up. It reads, "The

original classification included devices to be
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fixed with or wthout bone cenent, but excluded
devices intended for biological fixation. What
i npact does the nmeans of fixation have on
constrained designs (for exanple, cenented, HA-
coat ed, porous-coated or press-fit)?

"Has the petitioner provided sufficient
information to reclassify devices intended for
cenent ed, uncenented and/or biologic fixation?"

And |I'd like to give everybody on the
panel an opportunity to comment again on this
because it is posed as a separate question. And if
you feel that your comments to question one have
adequately covered your feelings for question four,
pl ease so state and we'll nove on.

Dr. Besser.

DR. BESSER: Dr. Besser.

I think that points that have been
brought up with reference to question one are --
have already been adequately stated. |  have
not hi ng to add.

DR. YASZEMSKI: Thank you.

Dr. Cheng.
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DR. CHENG: I do not think the
petitioner has provided sufficient information for
cenent ed usage. For uncenented usage, | think it's
insufficient information for a scientist; but
reasonably speaking, this is a -- it is a valuable
tool sonetines and | think it should be released
for use.

So, from that standpoint, | think it is
sufficient.

DR. YASZEMSKI: Thank you, Dr. Cheng.

Dr. Hannaford.

DR. HANNAFORD: No additional coments.

DR. YASZEMSKI : Thank you, Dr .
Hannaf or d.

Dr. Aboul afi a.

DR.  ABOULAFI A: | do have one comment.
You know, we're talking about biological fixation
and | think in some of our own mnds we know that
we're tal king about primary versus revision when we
bring up this issue.

I think if acetabul ar conponent is well
fixed, you're revising it, it's biologically fixed,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

115

| don't know if any one of us would suggest not to
use the constrained liner. So | think we have to
at least meke that distinction if indeed you want

to make the distinction about biological ingrowth

or not.

DR. YASZEMSKI : Thank you, Dr .
Aboul af i a.

Dr. Wal ker.

DR. WALKER: There are two questions up
t here. The first question up there | don't have

the expertise to answer. The inpact question, as a

sci enti st, I don' t f eel |"ve been provided
sufficient i nf ormati on to I ncl ude bi ol ogi cal
fixation.

DR. YASZEMSKI: Thank you, Dr. Wal ker.

Dr. Silkaitis.

DR. SILKAITIS: | have not additional
comment at this tine.

DR. SI LKAI TI S: Thank you, Dr.
Silkaitis.

M. Dillard.

MR. DI LLARD: Not hing further at this
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time.

DR. YASZEMSKI: Thank you, M. Dillard.

Dr. Skinner.

DR. SKI NNER: Wel |, I t hi nk Dr.
Laurencin and | are on the sane wavel ength on this.

| think that in order to put in one of these
constrained cups, the interface between the bone
and the cup should tolerate tensile stress, should
be able to accept tensile stress.

And sonme of those up there would, and
some of them would not tolerate tensile stress.
And | would want to discourage the surgeon from
using one of these constrained cups in a situation
that would not tolerate tensile stress because the
| ever-out nechani smwould be likely to pull it out.

It would be |ess damaging than pulling

out a porous-coated pr ost hesi s, por ous- coat ed
acetabulum but it would still be to the detrinent
of the patient, | think.

DR. YASZEMSKI : Thank you, Dr. Skinner.
Dr. Larntz.

DR. LARNTZ: I have nothing to add with
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this particular point, except | do not believe the
petitioner has provided sufficient information,
peri od.

DR. YASZEMSKI : Thank you, Dr. Larntz.

Dr. Laurenci n.

DR.  LAURENCI N: Again, | echo what
everyone el se has said, but the point is that the -
- that, nunber one, | guess we don't have a |ot of
information in terms of what's in the literature,
which | guess was the basis of their petition
sayi ng that we do have new i nformation

But we don't have a | ot of new
informati on about the biological fixation side.
When | |looked at the literature, the only paper
that actually addressed biological fixation and
sort of gave recomendations was Caneron's paper
where he actually recommended that for the very
initial fixation that all of the ingrowmth types of
prostheses on the acetabular side should be
reinforced with screws, in his experience.

So ny feeling is just with that piece of
information | have from the Iliterature is that
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there should be sone reinforcenent in the very
beginning for initial biological fixation if we're
going to be using this inplant because we know the
stresses are going to be higher than wth
conventional inplants, at least initially.

DR. YASZEMSKI : Thank you, Dr .
Laur enci n.

Dr. Yaszenski here.

I'd like at this tinme, if | can, to
provide a summary of the just-conpleted pane
di scussion regarding panel questions one and four
for the FDA and ask the FDA if we've adequately
answer ed questions one and four.

It's the view of the panel that the

devi ce classification as pr oposed by t he
petitioners is such that, from a scientific
per spective, not enough information has been

presented to cover the indications of cenmented use
and biologic fixation, especially with respect to
the resistance to tensile forces at the cup/bone

i nterface.

The panel feels that the use of the "not
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intended for biologic fixation" statenent that has
previously been included in these types of devices
is, in fact, hi storical, but that scientific
information to dispute the non-biologic fixation
i ssue has not been presented.

On the other hand, if surgeons recognize

that these devices should be used infrequently and

in relatively I|imted indications, then these
devices constitute a very useful tool in the
armament ari um  of the surgeon, especially for

revision cases, and that perhaps consideration
should be given to assuring that there is sone
resistance to tensile forces thought of and
supplied at the tine of surgery, in which case
these devices will be quite useful to the patients
in those limted indications that we've discussed.

FDA, have we adequately answered your
concerns regardi ng questions one and four?

MR. DI LLARD: Yes, you have. | realize
that you also have to put sone of this down on the
suppl enental data sheet; but | think from the
st andpoi nt of the question, that's adequate.
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Thank you.

DR. YASZEMSKI: Thank you, M. Dillard.

Dr. Yaszenski here.

I'"d like to ask now that we proceed to
question nunmber two. "1l read question nunber
t wo.

"Based on t he known clinica
information, for which patient populations should
constrained hip devices be indicated for use?"

Dr. Besser, can we start with you again?

DR. BESSER: Dr. Besser.

No comrent at this tine.

DR. YASZEMSKI: Thank you, Dr. Besser.

Dr. Cheng.

DR. CHENG: Well, | would say patients
who have recurrent dislocations which are not
sol vable or anenable to any other solution. I
mean, this is only to be used when the surgeon's
back is up against the wall, and we discussed one
of those positions or the conponents.

DR. YASZEMSKI: Thank you, Dr. Cheng.

Dr. Hannaf ord.
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DR. HANNAFORD: No comments.

DR. YASZEMSKI: Thank you.

Dr. Aboul afi a.

DR. ABOULAFI A: I t hi nk it's a
reasonabl e question. In sone ways, it becones a
difficult one to put down on paper to answer, only
because Dr. Skinner suggests that sonmething |ike
"other nmethods Ilikely to fail" certainly works
better than some of the other ones that have been
pr oposed.

But | think wultimately it becones a
clinical decision. You mght opt for a 45-mnute
operation and sonmeone who does have alternative
nmet hods of sol vi ng t he probl em but t hose
alternative nethods may be a four hour operation
that you didn't think is in the patient's overall
best interest.

You know, in the exanple of t he
di sl ocated constrained prosthesis that Dr. Skinner
showed, he showed an acetabular conponent that
| ooked clearly nmalpositioned. But | think there
are cases when you're looking for a quicker
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solution; specifically those very | owdemand, high-
ri sk, high operative norbidity patients.

So I think when you actually try and put
it down into words, you have to |eave sone |eeway
for clinical decision making.

DR. YASZEMSKI : Thank you, Dr .
Aboul af i a.

Before we ask Dr. Walker for his input,
let me read for the record the proposed indications
for uses. This is Dr. Yaszenski.

"Patients at hi gh risk of hi p
di sl ocation due to a history of prior dislocation
bone | oss, soft tissue laxity, neur onmuscul ar
di sease or intraoperative instability."

Dr. Wal ker.

DR. WALKER: No further comments.

DR. YASZEMSKI: Thank you.

Dr. Silkaitis.

DR. SI LKAI TI S: Yes, the proposed
indications is very simlar or alnost identical to
the one that was reviewed a year ago, so that's
accept abl e.
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DR. YASZEMSKI : Thank you, Dr .
Silkaitis.

M. Dillard.

MR. DI LLARD: No comments.

DR. YASZEMSKI: Thank you.

Dr. Ski nner.

DR. SKINNER: Harry Ski nner.

I only wanted to add, as | said in ny
previ ous presentation, and in whom ot her --

MR. DEM AN: Excuse ne. We're having
trouble hearing Dr. Skinner over here. Li ke
per haps his m crophone's not working?

DR. ABOULAFI A:  Aboul afi a.

O her nmethods likely to fail.

DR. SKINNER: Yes, that's it.

Thank you.

(Laughter.)

DR. YASZEMSKI: Thank you, Dr. Skinner.

Dr. Larntz.

DR. LARNTZ: The only comment is that
there's not nuch clinical information to change
anything and it's clear that this device has to be
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used sparingly gi ven t he | ack of clinical
i nformation.

DR. YASZEMSKI : Thank you, Dr. Larntz.

Dr. Laurenci n.

DR. LAURENCIN: | have to agree with Dr
Aboul af i a. I wouldn't want to tie the orthopedic
surgeon to having to be second-guessed at the end
as to whether there was another nethod that m ght
have been possible to work, but may have taken,
say, ten hours to perform in a patient that nay
have a revision after sone metastatic tunor where
the original -- a Ilot of bone |oss where the
original operation was done and the patient -- they
want to get the patient off the table for the
patient's health.

So | think that some m dway has to cone
in where -- a mdpoint has to be achieved where
perhaps all other options have been considered and
per haps sone |anguage where all options have been
considered and this option has been deenmed best for
the particul ar patient.

DR. YASZEMSKI : Thank you, Dr .
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Laur enci n.

Dr. Yaszenski here.

l"d like to -- M. Dillard, I'msorry.

MR. DILLARD: JimDillard.

I thought | mght just give you a
process option in this case that has been used in
t he past. If, contained within the indications for
use, you want to give a little  bit nor e
flexibility, one of the ways that we have handl ed
t hat i's to ei t her i nclude  warni ngs, ot her
contraindications if so noted, or precautions that
m ght be additionally hel pful to a surgeon that can
al so be used as special controls in order to get a
point across if you believe that it would be
appropriate for all of the products of the category
type.

So | thought I'd just lay out as a
potential option that you m ght want to consider.

Thank you.

DR. YASZEMSKI : Thank you, M. Dillard.

Dr. Yaszenski here.

I"d like to summarize now the panel's
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di scussion regarding question two. We feel that
t he proposed indications as |listed are appropriate,
with the additions suggested by Drs. Aboul afia and
Ski nner, of a transm ssion to the surgeon that all
other non-constrained options should have been
considered or are likely to fail.

Wth this, to FDA, have we adequately
answered question two for you?

MR. DI LLARD: Yes, thank you.

DR. YASZEMSKI: Thank you, M. Dillard.

Let us proceed now to question three.
Question three relates to item nunmber five on the
suppl enent al data sheet.

Question nunber three reads, "Risks to
health have been identified by the petitioner,
previous panel and the nedical device reports.
Have all the risks to health for a constrained hip
pr ost hesi s been identified? | f not , what
addi tional risks should be described?"

Dr. Besser.

DR. BESSER: No comment at this tine.

DR. YASZEMSKI: Thank you.
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Cheng.
CHENG. I think they've been
YASZEMSKI :  Thank you.
Hannaf or d.
HANNAFORD: No conment.
YASZEMSKI :  Thank you.
Aboul af i a.
ABOULAFI A  Agree with Cheng.
YASZEMSKI :  Thank you.
Val ker .
WALKER: It's a very conprehensive

needs to be added.
YASZEMSKI :  Thank you.

Silkaitis.

SI LKAITI S: No additional comment.

YASZEMSKI :  Thank you.

Dillard.

DI LLARD: No additional coments.
YASZEMSKI :  Thank you.

Ski nner .

SKI NNER: No additional conments.
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DR. YASZEMSKI: Thank you.

Dr. Larntz.

DR. LARNTZ: No comment.

DR. YASZEMSKI: Thank you.

Dr. Laurencin.

DR. LAURENCI N: Agree with the above.

DR. YASZEMSKI: Thank you.

Dr. Yaszenski here.

"1l summarize then that the panel is in
agreenent that all the risks to health have been
adequately identified and no additional risks or
cautions need to be added.

To FDA, M. Dillard, have we adequately
answered question four for you?

MR. DI LLARD: Yes, you have. Thank you.

DR. YASZEMSKI: Thank you.

We've now discussed all the questions
that the FDA has posed to us, and we now cone to
the task of proposing answers -- that is, filling
in of the general worksheet and the supplenental
wor ksheet . And | would ask at this tinme whether
anyone on the panel has a specific wording that
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they feel would be appropriate for the suppl enental
data sheet.

If not, I'Il try to summarize it from
t he discussions that we've had, and then we'll ask
if there mght be a notion to accept the worksheets
as filled out.

Wth respect to item one on the
wor ksheet, the generic type of device, we feel
that, in addition to the description proposed by
the petitioners, it would be perhaps useful to
include a notice to the surgeon, a warning to the
surgeon that there is not scientific evidence that
supports effectiveness in cenented or biologic
fixation i nstances and t hat per haps sone
consi derati on shoul d be gi ven to provi di ng
i mredi ate resistance to tensile forces at the tine
of insertion.

Do | have comments from the panel
regardi ng that wording and whether folks feel it's
appropriate or inappropriate?

Dr. Cheng.

DR. CHENG Well, I mght disagree with
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the wording that the FDA's acting on sonething
wi t hout any scientific evidence.

DR. YASZEMSKI: WMay | ask for a proposa
as to how it would be nost effectively reworded?

DR. CHENG | mght indicate that there
is limted experience in the use of these devices,
and therefore they be considered for wusage only

when all other options have been exhausted.

And then, | mght add, unless clinical
i ndi cations i ndi cate ot herwi se, or suggest
otherwise -- such as the cases that Dr. Aboul afia

menti oned and so forth.

DR.  YASZEMSKI : So other comments on
t hat ?

Wuld it be appropriate, Dr. Cheng, to
add sonme st at ement about consi deration for
i nmedi ate resistance to tensile forces as Dr
Ski nner has nentioned?

DR. CHENG Yes, | would agree to that.

But I mght also bring up -- Dr. Skinner and Dr
Laurencin, are you referring to putting screws into

cups when the <cup is originally put in as a
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revision case, or what about an existing, well
fixed, ingrowth cup and you go to change the |iner;
do you think you need to add screws or not add
t hent?

I don't know the answer to that
guesti on.

DR. YASZEMSKI: Dr. Skinner.

DR.  SKI NNER: Well, again, | was trying
to be vague on the type of fixation that we're
tal ki ng about. Anybody who has renoved one of the
relatively snooth coated, hydr oxyapat it e- coat ed
cups knows that at revision it's a wonderful
revision to do because the cup just pops out. It's
very nice fromthat viewpoint.

In those cases, there's no resistance to
t ensi on. In that situation, if the cup doesn't
come out or is going to be difficult to conme out
for some other reason, then perhaps an additional
screw or two mght be necessary to resist the
t ensi on.

If it conmes out easily, then it would be
easy to put in another cup. Sone of the cups --
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for instance, the beaded cups, Howmedica, the fiber
metal from Zinmmer, etc. -- those, if bone grows
into them wll provide a tensile |load, a tensile
resi stance that, after their ingrowh, there won't

be any problem wi th having additional screws.

That wll take care of it in that
situation with or wthout screws. Those are hard
to get out.

DR. LAURENCI N: I'm mainly referring to

initial fixation for --

DR. YASZEMSKI : Excuse ne, Dr. Laurencin
speaki ng.

DR. LAURENCI N: Dr . Laur encin, ' m
sorry.

I"'mreferring really to initial fixation

of the cup than a new cup being placed in the

| ocati on.

DR. YASZEMSKI : Thank you, Dr .
Laur enci n.

Ot her comments on the generic type of
device? Let's nove to nunber four, indications, on
t he suppl enmental data sheet. The proposal we have
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is for that recommended by the petitioner with the

addition of "all other options to constrained hips

have been consi dered and deenmed not appropriate.”

Comments on this, which will be nunber
four?

Dr. Ski nner.

DR. SKI NNER: Just one. | woul d change

hi ps to acetabul ar conponents.

DR. YASZEMSKI: Thank you. So noted.

Ot her comments on nunber four?

DR. ABOULAFI A:  Aboul afi a.

You said all other options have been
consi dered and deened i nappropriate. Do we need
the "and deemed i nappropri ate?"

DR. YASZEMSKI: It would be fine with ne
to just say consi dered.

Yaszenski .

Thank you. We'll nove to nunmber five,
identification of any risk factors presented by
device. | propose that we fill this in as proposed
by the petitioner.

Comments on this?
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Wth that, I believe we've given
consideration and have conme to consensus on what
needs to be included in the general classification
sheet and the supplenental data sheet. M ght | ask
if there's a notion for reclassification at this
time fromthe fl oor?

Dr. Skinner.

DR.  SKI NNER: Dr. Yaszenmski, | would
like to nove that we recommend reclassification to
Class Il for these type of devices.

DR. YASZEMSKI : Thank you, Dr. Skinner.

Is there a second to this notion?

DR. LAURENCI N: Laurencin to second.

MR. DI LLARD: Excuse ne.

DR. YASZEMSKI : M. Dillard.

MR. DI LLARD: Yes, Dr. Yaszenski, a
poi nt of process. If you wouldn't mnd, | think it
woul d be hel pful to actually go through the entire
suppl enental data sheet and have sonme verbiage for
the record that we can meke sure that we fill in
t here before noving towards a vote.

DR. YASZEMSKI: Thank you, M. Dillard.
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MR. DI LLARD: Thank you

DR. YASZEMSKI : M. Mel kerson, could I
ask you to put those up that we discussed, and |'Il]
suggest that 1'll read them as they're put up and
be certain that everybody agrees with them

For the supplenental data sheet under
nunber one, we're going to say constrained total
hip arthroplasty devices. The additions that we
di scussed for nunber one we wll put down in nunber
nine, identification of any needed restrictions on
the use of the device.

And we'll include -- M. Ml kerson, may
| ask you to put the proposed classification one up
in which we put the verbiage on the bottom so that
| can read that as the nunber nine?

W are going to add on one of the
proposed restrictions that the surgeon should
consider providing immediate resistance to tensile
forces in the case of initially fixed biologic
acetabular cup -- biologic fixation acetabul ar
cups.

Thank you, M. Ml kerson. My | ask you
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to put up the indications as put forth by the
petitioner?

This wll be nunber four on the
suppl enental data sheet. It will be as proposed by

the petitioner with the addition that all other
options to constrained cups have been consi dered."

And we'll change hips to cups there, M.
Mel ker son, pl ease. And under nunmber five, we wll
fill the supplenental data sheet in with "risks as
proposed by the petitioner.”

M. Dillard, does that adequately answer
your verbiage question?

MR. DI LLARD: Yes. And if you wouldn't
m nd continuing through the sheet -- Mark, if you
woul d put up suppl enmental data sheet.

DR.  YASZEMSKI : Thank you. Thank vyou,
M. Dillard.

MR. DI LLARD: Could | make one other
poi nt of order, M. Chairman?

DR. YASZEMSKI :  Yes.

MR. DI LLARD: Just to remnd all the
panel nmenbers to make sure that they are filling
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out their own sheet because we will collect it at
t he end.

Thank you.

DR. YASZEMSKI : Thank you, M. Dillard.

M. Mel kerson, we'll go through specific
hazards to health or as proposed. Number si X,
recommended advisory panel classification, t he
notion and the second are for classification into
Class Il and with high priority.

Number seven, | would propose we say "as
presented by the petitioner.”

And for nunber eight, "as presented by
the petitioner."”

In number nine, M. Mlkerson, | would
ask you to add the statenent that we put on the
petitioner's classification proposal wth respect
to providing resistance against tensile forces.

As M. Melkerson is filling this out, |
woul d ask, Dr . Ski nner, is this an adequate
representation of your notion?

DR. SKI NNER:  Yes.

DR. YASZEMSKI : And Dr. Laurencin, the
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mot i on that you seconded?

DR. LAURENCI N:  Yes.

DR. YASZEMSKI: Thank you.

It has been moved and seconded that the
constrained total hip arthroplasty devices be
classified into Class Il as outlined on the
suppl enental data sheet that we have in front of

us. |I'mgoing to go around the table now and ask -

MS. SHULMAN: Excuse ne.

DR. YASZEMSKI :  Yes.

MS. SHULMAN:  Marj orie Shul man, FDA

DR. YASZEMSKI: Ms. Shul man.

MS. SHULMAN:. There's a back part to the
suppl enmental data sheet.

DR. YASZEMSKI: Thank you, Ms. Shul man.

MS. SHULMAN: It's quick.

DR. YASZEMSKI : Nunmber ten, the device
is not Class I, so it's not applicable.
MS.  SHULMAN: Also, as a matter of

housekeepi ng, these fornms have to be updated, but

you can vote for a Class Il to be exenpt from
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510( k).

DR. YASZEMSKI: Thank you.

Number 11, existing standards applicable
to the device, device of assenblies, or device
mat eri al s. I  would ask FDA if there's any
particul ar information that we need to put in this?

MR. DILLARD: JimDillard, FDA

You may reference the petition here, as
you' ve done in others. And then, if there are any
others you would like to reference that are not
included in that list, we could note them here.

DR. YASZEMSKI : Yaszenski .

I woul d suggest that we state for nunber
11 "as per the petitioner's proposal."

Dr. Besser.

DR. BESSER: Dr. Besser.

l'"d like to also include reference for
the preclinical testing to include stem types of
the type that Dr. Skinner was speaking of where
significantly lower pull-out -- or higher pull-out
stresses would be expected because of the stem
desi gn.
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DR. YASZEMSKI : Dr. Yaszenski here.

M. Dillard, the petitioners nmentioned
testing that has been done. Would it be such that
we could include Dr. Besser's recommendation in the
testing information as put forth by the petitioner
without making it a specific requirenment for
approval ?

MR. DILLARD: JimDillard.

Yes, you mmy do that. It also helps
just with the discussion for FDA to note it, and it
may be one of those things that we would | ook for
in review of a 510(Kk). So it does not need to be
specifically nmentioned as a standard here, but to
note for us to take a look at that when we're

| ooking at differential stem designs.

DR. YASZEMSKI : | would propose then --
and after making this, |I'll cone back to Dr. Besser
to ask if it meets his approval -- that we would
not make it a requirement for the approval, but

woul d recomend to FDA, based upon the discussions
we've heard from Dr. Besser, Dr. Skinner, and Drs.
Brown and Brooker in the presentation regarding
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| ever-out, pull-out, range of nmtion and arc of
notion, that we would make a recommendation to the
FDA that they should include these things and
recommend to the manufacturers that they conme to
agreenent on appropriate values for these and give
consideration to them as a group, but not to make
them an absolute requirement for reclassification
into Class I1.

Dr. Besser, would that satisfy you?

DR. BESSER: Dr. Besser.

Yes, that would be satisfactory.

DR. YASZEMSKI: Thank you, Dr. Besser.

And M. Dillard will -- we wll say "as
proposed by petitioner w thout including testing to
address stem types. And  we'll make that a
recommendation to you, but not part of the criteria
for reclassification.

Dr. Larntz.

DR. LARNTZ: Kinley Larntz.

Just to make sure we're perfectly clear
the two approved devices have apparently very
di fferent behavior when they're actually used out
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in the world, at |east according to our Ilimted
dat a. And we want to make sure -- | just want to
make sure everyone's aware that it |ooks like the
two approved devices are quite diverse with respect
to, for instance, dislocation rate, which is the
primary itemthat we had information on.

| don't know that there's anything that
needs to be done about that, but | want the panel
to be very aware of that and go fromthere.

DR.  YASZEMSKI : Thank you, Dr. Larntz.

So not ed.

Dr. Yaszenski here.

"Il restate that we have a notion to
reclassify constrained total hip arthroplasty
devices -- and a second to that notion -- into
Class Il wth the particular specifications as

outlined on the suppl enental data sheet.

And | would like to go around the room
now and ask each panel nenber to provide their
vote, yes or no, for this notion as it appears on
t he supplenmental data sheet, and to offer a reason

for their vote.
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Dr. Besser, we've been starting wth
you. My | ask you again to begin?

MR. DI LLARD: Dr. Yaszenski?

DR. YASZEMSKI : M. Dillard.

MR. DI LLARD: Thank vyou. | hate to
i ntervene.

DR. YASZEMSKI : Pl ease do.

MR. DI LLARD: A point of clarification
in process again. Just to make sure that everybody
under stands, we have to vote on both of the sheets,
both the supplenental data sheet and the original
sheet .

It mght be helpful to take themin the
opposite order in which you want to take them

DR, YASZEMSKI : Dr. Yaszenski or M.
Dillard, should we vote twi ce then? Vote tw ce?

MR. DI LLARD: Yes, pl ease.

DR.  YASZEMSKI : Wuld it be appropriate
from the FDA's perspective to begin the vote with
the supplenental data sheet vote? O should we
vote with the general first?

MR. DI LLARD: JimDbDillard. | believe it
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woul d be better to start with the general device
classification questionnaire and then go to the
suppl enmental data sheet.

DR.  YASZEMSKI : M. Melkerson, could I
ask you to put the general device questionnaire up
so that we can | ook at it.

Al again, we will call for a vote.

W wll go around the room tw ce,
Yaszenski here, and vote first on the general
device classification sheet as it appears in front
of us.

Il will start with Dr. Besser again.

DR. BESSER: | vote for the notion based
on the discussion of the past two hours.

DR. YASZEMSKI : Dr. Cheng?

DR. CHENG | vote for approval.

DR. YASZEMSKI: Dr. Hannaford?

DR.  HANNAFORD: | am going to abstain
entirely due to ny own |ack of expertise on this
t opi c.

DR. YASZEMSKI: Dr. Aboul afia?

DR. ABOULAFI A: I wil | vot e for
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approval .

DR. YASZEMSKI: Dr. Wal ker?

DR. WALKER: | vote for approval.

DR. YASZEMSKI : Thank you. Dr. Skinner?

DR. SKINNER: | vote for approval.

DR, YASZEMSKI: Dr. Larntz ?

DR. LARNTZ: | vote for approval

DR. YASZEMSKI: Dr. Laurencin?

DR. LAURENCI N: | vote for approval

DR.  YASZEMSKI : The vote is seven yes
and one abstention. The npotion passes for the

general data sheet.

W will now npove to the supplenental
data sheet. | would ask M. Melkerson to put it up
agai n.

This vote will be for the suppl enental
data sheet, as filled out.

Dr. Besser?

DR. BESSER: Dr. Besser. Yes.

DR. YASZEMSKI : Dr. Cheng.

DR. CHENG | vote to approve. No

further coments.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

146

DR. YASZEMSKI: Dr. Hannaford?

DR. HANNAFORD: Abstain, as before.

DR. YASZEMSKI: Dr. Aboul afi a?

DR. ABOULAFI A: Approve, as is.

DR. YASZEMSKI: Dr. \Wal ker?

DR. WALKER:  Yes.

DR. YASZEMSKI : Dr. Skinner?

DR. SKI NNER: | vote yes.

DR. YASZEMSKI: Dr. Larntz?

DR. LARNTZ: Yes.

DR. YASZEMSKI: Dr. Laurencin?

DR. LAURENCIN: | vote for approval

DR. YASZEMSKI : The vote is seven yes,
one abstention, and the notion for the suppl emental
dat a sheet passes.

FDA. The recommendati on of the panel is
that the general data sheet and supplenental data
sheet, as presented to you for reclassification
into Class Il of Constrained Total Hi p Arthroplasty
Devi ces has passed, and we recomend to you that
they be classified as Class Il devices.

M. Dillard?
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MR. DI LLARD: Yes, Dr. Chairnman. Coul d
| ask for one nore, very quickly, could you just go
around and ask people to state for the record what
their reasons were for an approvability vote or
abstention, in terns of the two sheets?

Thank you.

DR. YASZEMSKI : Thank you, M. Dillard.

Dr. Besser?

DR. BESSER: Dr. Besser. As previously
stated in the discussion of the |last two and a half
hours, | think this is an inportant product to be
made available to orthopedic surgeons in those
l[imted situations where they are going to need it.

DR. YASZEMSKI: Thank you, Dr. Besser.

Dr. Cheng?
DR. CHENG. | think | would tell the FDA
that | think it is a wuseful device Iin limted

situations to be considered when other neans for
dealing with recurring dislocation have either been
exhausted or are not I ndi cat ed, due to the
patient's clinical condition.
%Y only concern about t he
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reclassification of this product is that surgeons
will have a very low threshold to suddenly reaching
for the shelf and using this, perhaps when it is
not in the patient's best interest, but because the
surgeon feels that it is the easiest way out of a
very difficult situation, and then it m ght be used
i nappropriately.
So, | would want to try to prevent that.
| think that is the general feeling that | heard
this norning, in putting in some of t hese
saf eguar ds.

DR. YASZEMSKI : Thank you, Dr. Cheng.

Dr. Hannaford, mght | ask for your
reasons for the two abstention votes?

DR. HANNAFORD: I wi || briefly
el abor at e.

The abstention is not meant to reflect
on either the devices in question or the process
that is going on here.

It is just the fact that | don't feel ny
own know edge on this topic is sufficient to give a
quality vote in either direction.
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DR.  ABOULAFI A: | would sunmmarize the
di scussion really, as --

DR. YASZEMSKI : Excuse ne, this is Dr.
Aboul af i a.

DR. ABOULAFI A: | would summarize, and
to paraphrase sonmeone else's words, it is a sinple
solution to a difficult problem

And to summarize Dr. Cheng's remarks,
you don't get sonething for nothing. And | think

we achi eved the goals that we intended to set out.

DR. YASZENMSKI : Thank you, Dr.
Aboul af i a.

Dr. Wal ker?

DR. WALKER: | think Dr. Besser and Dr.

Cheng have both given exactly the sanme reasons that
| would give, and that is why | voted yes.

DR. YASZEMSKI: Thank you, Dr. Wal ker.

Dr. Skinner?

DR. SKINNER: | agree with what has been
sai d. | think that the discussion and the data
provided by the petitioner were adequate to verify
the validity of the conclusion we have cone to.
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DR. YASZEMSKI: Thank you, Dr. Skinner.

Dr. Larntz?

DR. LARNTZ: | actually think that the
i nformation provi ded by t he petitioner was
i nadequat e, but I certainly appreciate t he
expertise of the panel menbers who provided
adequate information for reclassification.

DR. YASZEMSKI : Thank you, Dr. Larntz.

Dr. Laurencin?

DR.  LAURENCI N: | have nothing nore to
add.

DR. YASZENMSKI : Thank you, Dr.
Laur enci n.

One housekeeping item before we adjourn
and that is that we finished a bit ahead of
schedul e, but we are going to need to stick to the
afternoon schedule and start at 1:30 p. m

However, | would ask everybody to please
be back in plenty of time so that we can actually
start at 1:30, rather than just start assenbling at
1: 30.

Wth that, we will conclude the norning
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sessi on and adj ourn.
(Wher eupon, t he nor ni ng session

adj ourned at 11:41 a.m)
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A-F-T-E-R-N-OON S-E-S-SI-ON

(1:31 p.m)
DR, YASZEMSKI : Well, now, | think we
are ready to begin.
May | have your attention please? We
are going to begin the afternoon session. May |

ask everybody to take their seat and we are going
to get started at this tine?

We will now proceed with the open public
heari ng session of this nmeeting.

Il would like to ask at this tinme that
all persons addressing the panel come forward and
speak clearly into t he m cr ophone, as t he
transcriptionist is dependent on this neans of
provi ding an accurate record of this neeting.

W are requesting that all per sons
maki ng statenents during the open public hearing of
the neeting, disclose whether they have financi al
interests in any nedical device conpany.

Before making your presentation to the
panel , in addition to stating your nanme and
affiliation, pl ease state the nature of your
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financial interest, if any.

We have one group wi shing to address the
panel, and at this tinme | wuld like to invite
Christina Gabriel, president and CEO of CASurgi ca,
I nc. to provide her coments.

DR. GABRI EL: Good afternoon. My nane
is Christina Gabriel, and | am the new, as of a
nmont h ago, president and CEO of CASurgica, which is
a very small conpany in Pittsburgh.

The conpany was founded by an orthopedic
surgeon and a civil engineer. Anthony DiGola is
an orthopedi c surgeon and the engineer is Branislav
Branco Jaramaz.

They founded the conpany in 1997 to
follow on from over six years of research that has
been done coll aboratively between Carnegie Ml Il on
Uni versity's Robotics Institute and UPMC Shadysi de
Hospital in Pittsburgh.

| should state, therefore, that | do
have a financial interest in this conpany. The
conpany doesn't yet have a product, but we intend
to have a product sonmetime, and it will probably be
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inthis field.

So, this neeting today is tinmely and of
great interest to us.

Thank you very nmuch for the opportunity
to make a brief statenent about issues that we
believe that the regulatory process should consider
in eval uati ng devi ces and t echnol ogi es for
conput er - assi sted surgery.

Qur perspective on these issues has been
devel oped during nore than six years, as | said, of
research at the Carnegie Mellon University Robotics
Institute and University of Pittsburgh Medica
Center, Shadysi de Hospi t al in Pi ttsburgh,
Pennsyl vani a.

At these research centers, orthopedic
surgeons collaborate closely with researchers in
conput er sci ence and engi neering to devel op
advanced surgical tools and technologies that wll
hopefully inprove patient's outcones.

As part of this collaboration, Shadyside
Hospital maintains what they call the Total Joint
Regi stry which includes a general clinical and
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radi ographic data base for patients undergoing
total hip or total knee replacenment surgery and
knee arthroscopies to facilitate the evaluation of
joint reconstructive procedures.

Patients are evaluated pre-operatively
as well as post-operatively at three nonths, six
nont hs and annually thereafter.

As part of the research program an
i mage- gui ded sur gi cal pl anni ng and navi gati on
system for total hip repl acenent surgery is
undergoing a clinical trial at the hospital wth
about 100 total hip replacenment procedures having
been perfornmed to date, using the conputer-assisted
system

Qur statement really is as follows; we
really have pretty much one point to make.

The surgical goal, as all the surgeons
in the room know, is to enable the patient to
recover as fully as possible as quickly as possible
with as few conplications as possible.

Current surgical practice is a |oosely
connected and sonetimes uncoupled sequence of
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events. Di agnosi s and pl anning, surgical execution
of the plan and nmonitoring of the patient's
recovery over tinme.

Al of us would no doubt agree that the
reason we are developing these new technologies is
so that the surgeon will be able to acconplish the
surgical task and achieve the surgical goal nore
successfully than is possible using current,
unassi sted surgical practice.

Therefore, we believe that one of the
key factors that the regulatory process should take
into account in evaluating any system designed to
assi st surgical interventions is the level of
control maintained by the surgeon.

There is a broad spectrum of avail able
and proposed technology, from passive systens to
sem -active systems to fully active or robotic
syst ens.

We woul d define passive systens as those
t hat provi de t he sur geon with addi ti onal
information prior to and during a procedure, but do
not perform an action.
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Active systens are capable of perform ng
i ndi vi dual tasks or entire procedures autononously.

In between these two extrenes, sem -
active systems are ones in which the surgical
actions are constrained by a robotic system but the
surgeon remains in control

Qur research program has enphasized
col | aboration between conputer scientists and
engi neers who understand what the technol ogy can do
wel |, and orthopedic surgeons who understand what
trai ned and experienced humans do well.

We think a good design for these systens
is one in which the machine's capability is coupled
with human judgenent and skill in order to perform
a task better than either could do al one.

The systens should be designed from the
surgeon's point of view so that it is easy to use
as a part of the normal flow of the surgical
pr ocedur e.

Passi ve conput er - assi st ed surgery
provides the surgeon with richer information to
draw upon during pre-operative planning and the
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procedure itself, but |eaves all decision-nmaking
and control to the surgeon.

Therefore, we believe that the safety
considerations for patients, when such passive
systens are used wll be significantly different
from those associated with active systenms that
replace any of the surgeon's traditional or typical
actions, at any point.

That is really all we wanted to say
t oday.

Thank you.

DR. YASZEMSKI: Thank you, very nuch.

Do we have anyone else who would like to
address the panel, at this tinme, fromthe public?

Seeing no hands, we will now proceed to
the open public hearing session regarding the
devel opnent of conmput er-controll ed sur gi cal

systens, designed for use in orthopedic procedures.

First the FDA will present their chosen
poi nts and questions. This will be followed by the
| ead panel reviewers and then we wll have a

general discussion.
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I would |like to begin by asking M. Nei
Ogden, branch chief of the general surgical branch
to provide the FDA presentation and questi ons.

M . Ogden?

MR. OGDEN:. Thank you, M. Chairnman.

( PAUSE)

Thank you.

I am Neil Ogden and | am branch chi ef
for the general surgical devices branch, here at
t he FDA.

I have a little cartoon here which
actually was tal ked about by Dr. Gabriel very well;

t hank you for that.

The little cartoon there on your right
is where we would like to see patients; healthy,
fit, physically active. As surgical procedures

have been devel oping and surgical tools, as we wll
see here today, they have been getting increasingly
nore conpl i cat ed.

Often times now there IS pre-op
scanning, imging, and that information is then
used via conputer systens and software to be mapped
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on to patient's anatom es.

That information is then taken into the
surgery and hopefully it wll facilitate rapid
heal i ng and recovery.

I am first going to talk a little bit
about the history of these devices in the agency,
then discuss technology a little bit, then sonme of
our concerns and then we will go over the questions
we have provided to the panel.

Pre-70's and in the 1970's typically
sur gi cal devices consisted of manual cl anmpi ng
systens, sonetinmes it was basically a ring attached
to a surgical table and clanps and nmanipul ators
were then screwed down onto that to hold them in
pl ace.

These could hold various clanps, scopes,

retractors. An exanple would be the Iron Intern or

a Brookwal ter clanp. Pretty sinple technol ogies,
easy for an engineer like me to understand, forces
| oadi ng.

Through the 1980's the conpanies started

to devel op gas-powered arnms where various gases are
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used to control | ocking | oint mechani sms.
Sonmetines these were fairly conplex, sonmetines
si mpl e.

Then in the 1990's, conpanies started to
i ntegrate conmput er systens and sophi sticated
sof t war e. They started using sophisticated
not ori zed systens with f eed- back | oops,
i ncorporating nmenory for surgical tools and arns,
putting on actuators.

They were also doing a lot of pre-op
pl anning, and using software to map the pre-op
anatony of the patient onto a real-tine anatony of
the patient, wusing that to facilitate a surgical
pr ocedur e.

So, going from the sinple nechanica
systens, now we have the technology today that
consists of conputer-assisted, which involves the
sof t war e, the conputer hardware, nonitors and
control interfaces which could be touch-screens or
could be voice-activation, could be hand-held
pendant s. W have seen a |lot of different
scenari os.
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Often tinmes it is wusing pre-operative
pl anni ng, various inmaging nodalities, MIls, CTs,
ultrasound is now starting to be used and that is
being digitized.

It is taken into the OR and used to
overlay on the patient during real-time procedures.

Oftentine this al so i ncor por at es
dat abases of inplant specifications.

And last but not |east, robotics.
Conpani es are devel oping systens now that actually
assist in performng the procedures as well.

Here is another kind of categorization
of what these technol ogies are. This is sort of
hi erarchi cal because the systens on the bottom al so
typically incorporate all the ones that canme before
it.

Dr. Gabriel talked about her system of
descri bing these, and that is a good one as well.

Typically, the first category, conmputer-
assisted retractor holder, an exanple was given in
your panel packs of the Robotrac system It is a
fairly sinple retracting device that surgeons have

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

163

used in orthopedi c procedures.

Then conput er - assi st ed operative
pl anni ng machi nes. Actually, Dr. Gabriel's group
has been devel opi ng one of these. | believe it is

called the Hi p-Nav Systemw th Dr. Di G ol a.

This machine is wused wth the pre-
operative imging and planning, and sort of maps
out the best positioning of the acetabul ar cup.

Then pr ogr essi ng further to nor e
conplicated systens. You have systens that then
provide the pre-operative planning, the conputer
anal ysi s.

Then when you take them into the OR,
like the Hip-Nav as well, they actually provide
sone kind of physical guidance to the surgeon.
Ei ther an alignment nmechanism or sonething of that
nat ure.

The nost sophisticated systens from our
point of view are the conputer-assisted operative
pl anni ng systens t hat al so i ncl ude surgery
performance, where there is a robotic or sone type
of nmotorized nmechanism tied into the conputer
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software that actually perforns part of t he
surgi cal procedure.

FDA' s concerns about these technol ogi es’
ri sks, could be a technical failure of sonme Kkind,
and how does this transfer into a risk to the
patient.

There could be additional safety issues
regarding the use of this technol ogy.

For instance, does it take longer to do
it?

Does I ncor porating this ki nd of
technology into the procedure, does it add a |ot of
additional steps and increase the difficulty of the
procedur e?

Al so, clinical out come IS very
i mportant. Does the use of this technol ogy inprove
the clinical outcone, does it make it about the
sane but add increased risks during the procedure
or is the clinical outcome a little worse than
traditional nethods?

There may be other concerns as well, as

far as ri sks.
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Benefits. Well, there could be inproved
clinical results.

There could be inproved safety profiles.

Using a conputer-assisted system may provide the
surgeon with enough information to allow them to
perform the surgery in a nore safe way, perhaps
qui ck, perhaps better aligned.

Al so, surgeon preferences, having a
conmput er-assisted system may nmake the procedure
much sinpler for the surgeon because they nay not
have to spend as nuch time during the procedure
doing their own alignnents, assessing what size
prosthetic they need to inplant.

There may be other concerns as far as
benefits, as well.

| apologize for the slide not fitting
all the way on the screen. There are nunbers, if
you follow al ong.

So, our concern for the panel is to try
to help the FDA understand what types  of
information we really need to adequately assess
t hese types of technol ogi es.
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Qur first question is, please discuss
the types of issues and engineering concerns that
woul d be inportant to evaluate these technol ogi es.

M. Chairman, | am not sure if you want
me to read all the questions or do them one at a
time and have you respond?

Read them all, then respond |ater?

Nunber two is, please discuss inportant
clinical study endpoints to consider for eval uation
of these types of devices.

Pl ease discuss any longer term safety
concerns that need to be addressed in the study of

t hese devi ces.

Number t hree, regar di ng surrogate
endpoi nts for a conput er - assi st ed sur gi cal
t echnol ogy, are t here quantitative and/ or

qualitative short-term endpoints that could best

capture an inprovenent in the procedure?

Nunmber four, what | onger-term
ef fectiveness endpoi nt s, i ncl udi ng clinical
endpoints, would be inportant to consider in
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| ooki ng at risk-benefit for these products?

Thank you.

DR. YASZEMSKI: Thank you, M. Ogden.

W are going to have a general panel
di scussion ained at provi di ng FDA with our
recomendati ons regardi ng these four questions.

| would like to begin this discussion by
having our two Jlead reviewers present their
posi tions.

First, | would ask Dr. Walker to |ead
off the panel's discussion with his pre-clinical
revi ew.

Dr. Wal ker?

DR.  WALKER: M. Chairman, it is ny
understanding that there is one review in the open

session and one review in the closed session, am |

right?

DR. YASZEMSKI: Correct.

DR. WALKER: So, | think the second
review will be del ayed.

MR. DI LLARD: M . Chairnmn?

DR. YASZEMSKI: M. Dillard.
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MR. DI LLARD: Yes, in ternms of the open
session, | mght say something just for the ground
rules here is that the open session is for the

public, and what is said here is for the general

publi c.

The closed session for this afternoon
which will be immediately after the open session,
will not be for the general public. At this point,
no discussion should ensue about what wll be

di scussed in the cl osed session.
This is strictly an open session wth
general discussion about these topic areas.

DR. YASZEMSKI: Thank you, M. Dillard.

Dr . Wal ker, does that answer  your
guestion?

DR. WALKER: Yes.

DR. YASZEMSKI: Pl ease proceed.

DR.  WALKER: Neil, in his presentation
i mmedi ately before this one from FDA, in the

hi erarchy of different |evels of conputer-assisted
surgical devices, had as the highest and nost
conplex device one that was a conputer-assisted
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pl anni ng and robotic performance of the surgery.

And that is the issue from an engi neer's
point of view that | would like to address. \Wat |
would like to do is lead off for the first part of
this into the question of what are the issues and
engi neering concerns surrounding any sort of a
robotic surgical devi ce, and since | am an
engi neer, this happens to be an engi neer's view.

It happens that | live in New Ol eans,
and blizzard season hit |ast week when it got down
to fifty degrees. So, ny wife asked me to make a
peg board that could go underneath the stairs there
the kids could hang up their jackets because they
really needed those jackets. It didn't even get
above sixty one day.

So, ny son and | went down to the
wor kshop and grabbed an old nmop handle and a piece
of 1 x 4 wood, and decided to make sone pegs and
put themin the wood.

There is a reason that | amtelling you
this story that will conme out in a mnute.

My younger son is ten, and he decided to
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do this with a hammer and a screw driver. Hi s
approach to putting a diagonal hole into the board
he was going to put the peg into was to get the
hamrer, tap on the screw driver and neke a hole
that way, in this 1 x 4 piece of wood.

My approach, and he was scared to use

the electric drill. M approach was just to use an
electric drill. But as any of you who have ever
done that knows, it is awful hard to drill a hole

on a diagonal with an electric drill.

What | really should have done if | had
wanted to do this with sonme precision would have
been to go over the lab at school where there is a
drill press, and clanp the board to the dril
press, set wup the <correct angle, and have a
mechani cal device track the bit.

So, t here wer e three di fferent
approaches to putting a hole in a piece of wood and
putting a peg in that piece of wood.

The three approaches were banging on it,
drilling it by hand or wusing sonme sort of a

control |l ed device. The controll ed device would of
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course given nme nmuch greater three-dinmensional
accuracy because | would have been drilling on an
angl e properly, and | could have, in fact, drilled
multiple holes at exactly the sane angle, and |

woul dn't have gotten as tired as | was fighting the

electric drill, my precision would have been
hi gher .

Fortunately, for this particul ar
application, 1 didn't need to do anything inside

the hole after | drilled it, except put glue in it.

But had | needed to, the robotic
approach would have given nme that ability. And |
certainly didn't need to see inside the hole,
al though there are nmany applications, you can
i mgi ne, where that direct visualization of the
inside of the hole would have had sone great
benefits for ne.

So, the analogy between drilling a hole
in a piece of wood and doing a robotic surgery is
not that farfetched.

In order to drill that hole repeatedly,

| need to introduce the concept that is famliar to
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t he engineers here, and | beg your indul gence, and
not so famliar to the surgeons, of closed-I|oop
f eedback and neasurenent.

Cl osed-| oop feedback and neasurenment is
predi cated on the assunption that you want to know
where you are, where you are going, and that an
automated device figures out how to get from where
you are to where you want to be.

Drilling a hole, I know that | am at the
top of the piece of wood and that | want to go
t hrough to the bottom of the piece of wood.

Only now we wll add into that a

measur enent of where | am some sort of a automatic

device that says where | am figures out how fast
to advance the drill press, and apply a correction
so that the drill goes, in fact, down through wood,

in the correct path.

Now, when we do that as humans, we are
using three conplenentary sensors to neasure the
position of the drill and to calculate how nuch
farther the drill has to go.

We measure the position of our arms with
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sensors in the nuscles and parallel wth the
muscles and in series with the tendons, and we get
proprioception.

That way, wth visual confirmtion of
position, a mechanical system a robot, it is very
easy to neasure the angles of the joint and
cal cul ate position in that way.

It is also easy to neasure the | oad that
is applied by the end effector. For a robotic
surgical system some sort of a fiduciary marker,
the analog to visual location is needed so that we
can figure out where the effector is in relation to
tissue that is being operated on.

Hand operati on of controllers, of
course, is easiest with, for notorized stereotaxy,
where the device is sinply under the control of the
operator, visual feedback is satisfactory.

There have been sone applications of
virtual reality endoscopy for chol ecystectony where
there is also continuous feedback, and the operator
is at all times visually, either directly or
t hrough a canmera, seeing where his end effector is
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goi ng.

A second application that is being
proposed for robotic surgery is telesurgery where
the issue of delayed visual feedback between the
effector and the operator becones an issue.

We wi || be t al ki ng t oday about
progranmed operation where the operator really does
not see where the hole is being drilled. He has
some indirect sensors of where the hole is, but
basically, the robot now at this highest |evel, has
taken over control and is going ahead and advanci ng
the effector through the workpiece up until the
point that the hole is conpletely drilled.

The effectors, and we can go through
that fairly briefly, are either passive or active.

The one we wll be talking about today is an
active effector, the end mlIl for fenmoral ream ng
for chol ecystectony, scissors and sutures, general
surgery.

The real issue for the engineer is to
| ook at the potential error sources.

A surgeon with a trenor obviously not
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going to be able to do as effective a job and

stability in closed |oop feedback systens is a

trade-off in neasurenment between how quickly | can
nmove ny workpiece and ny effector to where | want
it to be, and how quickly | can neasure where |
have been.

A classic example of this i's a

thernostat that reacts too quickly to a change in
heat and suddenly, as you open the door, the
thernostat thinks it is freezing cold and heats the
roomup to 80 degrees before the thernostat has had
a chance to recognize that this is not a long-term
change in tenperature, but nerely sonebody opening
t he door and leaving it open for a few seconds.

In any engineering system for closed-
| oop control, there is going to be a trade-off
bet ween over-shoot, reacting too quickly, and sl ow
response, which we have tal ked about.

An even nore serious control besides
trenor, is the loss of proprioception in a robotic
surgery system

As soon as a sensor no |onger knows
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where the work-piece is or where the effector is or

where is that drill bit. As soon as we |ose
control of the know edge of where that drill bit
is, then we no |onger know where we are drilling a
hol e.

Then there needs to be some sort of a
fail-safe nmechanism that wll either stop the
drilling, retract the work-piece, or have sone sort
of a redundant sensor that says that if one sensor
doesn't know where the hole 1is, another sensor
does.

Several fail-safe nmodes need to be
i ncor por at ed. Three of those that are commonly
used are a watchdog at the start-up to nmke sure
that the systemis operating properly, if a failure
occurs to freeze the drilling in the [last known
position, and sonme sort of a retraction to a safe
par k- zone.

Al'l of those are significant engineering
issues that we need to talk about in response to
that first panel question.

That is it for the initial presentation.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

177

Dr. Hannaford, | think, will do one specific to
the cl osed panel neeting.

DR. YASZEMSKI: Thank you very much, Dr.
Wal ker .

I would Ilike to now ask for Dr.
Laurencin to present the clinical review

DR. LAURENCI N: Thank you.

M. Dillard, M. Melkerson, M. Dem an,
thank you for inviting nme to present sone of ny
vi ews on robotics.

The proposed use of robotics in surgery
IS every increasing. A nunber of scientific and
clinical developnents are probably responsible for
this trend.

First, the current enphasis on mnimlly
i nvasi ve surgery, for exanmpl e | aproscopic
procedures as just talked about, have brought great
interest in robotics.

Robotics offers distinct advantages to
stability and the ability to work with precision at
small scales, and again, it is well-suited to
m ni mal | y-i nvasi ve needs.
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Second, the energence of sophisticated
t hree-di nensi onal patient data, wusually by CT or
MRI, and the software to manipulate these data,
have driven increased interest and use.

Thi rd, for ort hopedic surgery, t he
successf ul addr essi ng of previ ous weak i nk
problens such as inmplant materials and inplant
design in the 1970s and 1980s have |ead scientists
to new areas, in other words, robotics, to inprove
exi sting surgical procedures.

In general, just as a bit of review
inplantation of robotically- assisted procedure
i nvol ves pl anni ng, registration and navigation
st eps.

I mplanting imges are taken of the
region of interest and are presented to the
clinician in meaningful form

For registration, a correlation of the
image data is nmade with the patient's anatony.
This is often done with fiducials or markers, as in
the first generation robotic system for a hip
repl acenent.
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O her t echni ques i ncl ude opti cal
tracking techniques that can obviate fiducials.
That track, for instance the curvature or surface
of object and correlate themw th i mage data.

Finally, with data correlated to the
patient, navigation or guidance can take place.
This can be perfornmed by the physician al one, the
robot al one, or sonewhere in between.

The level of involvenent of physician
versus robot depends upon issues of saf ety,
physi cian confort and acceptance, practicality of
i mpl antation, also cost.

What is the particular attraction to
ort hopedi ¢ surgery?

Bone, as a tissue, is relatively facile
to manipulate in conparison to soft tissues, and
the level of deformty in cutting is relatively
| ow.

Thus, on a theoretical basis, one can
envi si on devel opi ng surgical procedures where pre-
operative plans can correlate with the robotic
pr ocedur e.
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In orthopedic surgery, the system that
has received the nobst attention is the ROBODOC
system a brainchild of the early 1980s. It goal
is to ream the fenmoral canal nore precisely in
order to decrease the short term conplication of
femoral fractures which can occur as part of the
ream ng, br oachi ng, press/fit i npl ant ati on
procedures of total hip replacenent.

There is also a strong suggestion that
with proper fit and fill from the literature, that
| ong term outconmes will be inproved.

Al so, in orthopedic surgery, the Hip-Nav
system has received attention.

Thi s gui dance system for acetabular cup
pl acement is designed to optim ze cup position to
m nimze the chance of inpingenment, w th subsequent
di sl ocati on occurring.

A regi stered pel vi s i's used in
conjunction with the tracking software to provide
simul ati ons of range of notion with cup position.

Si gni fi cant I nt erest is present In
robotic use in conjunction wth total knee
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art hropl asty. The robotics range from surgical
assistants that hold the knee to those that
determ ne knee alignnent and perform bone cutting.

Happy nedi uns have been desi gned between
robot and human i npl enents.

For I nst ance, Davi s, et al . have
designed a cutting system operated by robotic
control, but hand-guided by the surgeon.

In effect, a wvirtual jig is forned,
pl acing force to keep the surgeon's hands on track
when maki ng bone cuts.

Areas of the spine may, in many ways, be
some  of t he nost chal I engi ng of al | wor k
appl i cations of orthopedic robotic technol ogy.

The precise placenment of pedicle screws
pr esent speci al problems in registration and
demands for absolute precision in application.

The stakes are |arge. A robotic system
that could be used with confidence mght allow the
routine use in pedicle screw placenent.

Where is the technology going? Clearly with
advancenents in the areas of control, sensor design
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and nechanical engineering which we just talked
about, the capabilities of these robotic devices
will dramatically and we should |ook forward to
their increasing role in surgery.

The better question now is where is the
t echnol ogy today?

Today' s t echnol ogy does have
limtations, from i ndustri al - based mechani ca
mani pul ators with only first or second generation
optim zation, to work in clinical environnments, to
i ssues of sterility maintenance.

It should be remenbered that the sanme
technol ogy that drives robotics is the sane
technol ogy creating our Y2K anxieties; in other
wor ds, the conputer

No system can guarantee conplete safety
in all settings.

I nventors have addressed this fact by
mechani cal design changes such as using the |ow
pressure pneumatic mani pul ators, or by placing nore
control in the hands of surgeons.

But that fact still remains.
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Physician confort and acceptability is
growing via focus groups, the nmedia and scientific
present ations.

However, essential questions of how this
technology affects ny patients outconmes and what
are the <costs involved, nust have no-nonsense
answers for the technology to find w de-spread and

| asting clinical use.

DR. YASZEMSKI : Thank you, Dr .
Laur enci n.

Let's go around the table now, and we
will begin with Dr. Silkaitis, and ask each panel

menber to comment or to ask for clarification from
the FDA of informational or procedural points.

Dr. Silkaitis?

DR.  SILKAITIS: Yes. The area of
robotics S certainly a | ar ge ar ea for
consi derati on.

Are we | ooking at robotics in a specific
area of its use? In other words, are we talking
about active robotics? Are we tal king about sem -

active robotics?
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DR. YASZEMSKI : Who are you directing
the question to, Dr. Silkaitis?

DR. SILKAITIS: To FDA.

DR.  YASZEMSKI : M. Dillard, would you
care to coment on that?

MR. DILLARD: Yes. JimDillard.

I think the focus here today, or where
we wuld Iike you to focus your attention
predom nantly, is on the increasing use of this
t echnol ogy.

| think that both Dr. Laurencin and Dr.
Wal ker gave us sone exanples fromthe sinplistic or
the types of technologies that are used today that
are not conputer-controlled, or mnimally conputer-
controlled, all the way up to those which are under
great conputer control as well has having a |ot of
mechani cal interactions with them that are under
conputer control.

Qur main concern is regarding that end
of the spectrum of the technol ogy.

We are seeing ever-increasing anounts of
devices that we are faced wth making either
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regul atory decisions on from the stand point of
should they be on the market or not, as well as the
design of <clinical studies in order to evaluate
t hese ki nds of technol ogies.

The main focus we would |ike you to have
today is on this area of technology in orthopedics,
nunmber one.

There are other indications in usage in
ot her areas of nedicine, but we would like you to
focus on orthopedics.

We woul d also |ike you to focus on those
types of issues, and this is really nore of an
i ssues-based discussion | think, from either the
engi neering and/or the clinical perspective, what
are sonme of the questions that we should be asking.

VWhat shoul d FDA be aski ng?

Any guidance that you mght have into
types and ways to evaluate the technology and the
i nportant things to look for will help us.

| think we are struggling right nowin a
ot of areas, trying to design the right clinical
studies, as well as what is the right amunt of
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pre-clinical information that we need in order to
evaluate the technology as well as nove on to
clinical studies.

| hope that helps.

DR. YASZEMSKI: Thank you, M. Dillard.

Dr. Silkaitis, with that, what are your
t houghts as the perspective of the industry
representative regarding either the engineering or
the clinical issues?

DR. SILKAITIS: In other words, the
evaluation or the discussion is centered on the
equi pnent that is being used to perform the surgery
as opposed to the evaluation of a device where we
are | ooking at |onger-term dat a.

The question is what is the |east
burdensome amount of data that is necessary to
denonstrate t hat t he equi pnent nmeet s its
perfornmance characteristics.

So, in a particular case, if the robotic
is to drill a hole or drill a cylinder by certain
di mension, then we take a look at, and we can
easily nmeasure, how precisely it does that, how
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often it does it, and what the user errors are
i nvol ved in achieving that.

So, | guess from ny perspective is that
we are not |ooking at device designs, but we are
| ooki ng at equi pnment perform ng to its

characteristics.

DR. YASZENMSKI : Thank you, Dr.
Silkaitis.

M. Dllard, we are com ng around. I
will give you the opportunity to add again.

MR. DI LLARD: | think, at this point,
that is what | would have added wthout Dr
Silkaitis' question, so with that | think I wll
pass.

DR. YASZEMSKI : Thank you, M. Dillard.

Dr. Skinner?

DR. SKI NNER: Well, I'"mcertainly not a
robotics expert, al t hough 1 am an orthopedic

surgeon so | guess that nmakes nme into sonething of
a robot.
I think the i1issues are the sane ones

that Dr. Silkaitis nentioned.
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If the issue is nunber one, that we are
going to cut a hole or cut a surface, then | think
it is a matter of accuracy how closely we conme to
where we want to cut that hole or surface, and it
is a matter of precision as to how precisely we do
it each tine.

And it is a matter in conparison to what
a surgeon can do.

I know Dr. Bargar has conpared hinself
to a robot at times, and has turned out nearly as
good as a robot. Maybe he will comrent on that at
sonme poi nt.

But , if we are going to get that
accuracy and precision that 1is better than a
surgeon, then |I think that has to be the criteria.

If it were only doing as well as a
surgeon, then we have a cost issue to deal wth.

On the other end of the things, when it
cones to conmparing this surface we have cut or
drilled or whatever with a robot and we conpare the
clinical results, again |I think we have to consider
that this is sinmply a surgical tool, and the
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imedi ate clinical results are the problem we have
to deal with. That's the issue.

It is not what the results are six weeks
|ater, six nonths |later, six years |ater

It is a surgical tool and what happened,
basically, the day after surgery when you | ook at

the x-rays or whatever criteria you are going to

| ook at.
DR. YASZEMSKI: Thank you, Dr. Skinnner.
Dr. Larntz?
DR. LARNTZ: Well, I'"ma statistician.
| think I said that this norning. I wll say it

again, just to make sure we are clear.

| am not a robot, | think.
But | do have sonme appreciation for
conputer technology and | have sonme concerns about

conmput er technology, as a |long-time progranmer.

| guess | would say there is no such
thing as bug-free software. |If someone clains that
t hen you have just got soneone who is a liar.

So, | think we have to very carefully
consider that the technology will do what it is
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supposed to do. Conput er - assi sted technol ogy. It
is very difficult.

Systenms get upgraded, and isn't it
amazing that every time there is an upgrade what
happens to your systen? Any ideas? You have all
gone through it.

Things don't work as wll, so you have
to be very, very careful

Now, given that caveat, | am incredibly
in favor of developing technol ogy-based assistance
because why? There is going to be consistency.
What ever this thing does, it does it consistently.

We found in lots o areas, consistency
is a very good thing, in and of itself, once you
understand what the result is. That consi stency
has i ncredibl e val ue.

Look at the cars you drive now conpared
to what they were 20 years ago. Consi stency is
incredibly inportant as a result of the quality
novement .

So, | think there is an advantage there
that could be beneficial in lots of ways.
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One of ny cardiologist friends would say
you m ght avoid what we call operator error. And
operator errors do occur on occasion in surgeries.

And  sonetines, i f sonmething is being done
consistently, it will avoid that.

From the statistical point of view, how
shoul d we eval uate things?

We shoul d eval uate these technol ogies in
the same way that we evaluate every other new
devi ce, every other new itemthat we are doing.

Does the technology do what it is
supposed to do? That is first.

And then, what is the benefit of that?
|s the benefit to the surgeon? |Is the benefit to
the patient? |Is the benefit to, well, whonever.

Now, what kind of benefit can you

expect? | think there is a whole range of things
we have heard people say. There m ght be short-
term benefits. There m ght be |ong-term changes

and benefits, too.
W have to be very, very careful 1in
eval uati ng what those woul d be.
NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

192

Cost savings or cost increases, sounds
like it could go both ways. And there's lots of
vari ous things.

So, ny opinion, short bottomline is we
shoul d evaluate these new technologies in the sane
way we have al ways eval uated technol ogi es

In fact, we should always evaluate
t hi ngs better than we have been doing, which is to
say we should use well-designed studies and carry
them out carefully and not just say gee-whiz, wow,
this works! Let's do sonmething with this.

Be careful, think about it and use the
sanme principles to evaluate these as you would use
any ot her nedical device or technol ogy.

DR. YASZEMSKI : Thank you, Dr. Larntz.

Dr . Laur enci n, you present ed your
review, but I would |ike to offer you an
opportunity at this time to add additional comrents
t hat you m ght have.

DR.  LAURENCI N: "1l be making comments
| ater this afternoon.

Thank you.
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DR. YASZEMSKI : Thank you, Dr .
Laur enci n.

Dr. Besser?

DR. BESSER: Yes, thank you. I n answer
to | guess the first -- from the engineering
perspective, the nmechanical engineer, and | never
t hought orthopedic surgeons were robots; | knew

t hey were carpenters.

So, | very much enjoyed Dr. Wlker's
reference to drilling holes for pegs for a coat
rack.

I think some of the inportant issues
that the FDA has to be aware of, and sonme of the |
guess assunptions that we have inplicitly made, nay
or may not be true.

First, iIf there is an ability to
visualize directly in real time, so that you can
see if your device is not drilling the hole in the
ri ght place or at the right angle or is not putting
in nails or screws or whatever it is that you would
like to do orthopedically, so that you can stop it,

then those types of systems you are talking about
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are essentially renote-manipulator Waldo kind of
system

I think that i ssues inherent wth
systens |like those are those in any nmechanical
| i nkage where you want to |ook at backlash in the
gearing systemor the ability to precisely position
a device and know that it is going to stay there
and be rigidly there and not going to nove as you
start to use that tool against whatever surface you
are wor ki ng on.

That merely by applying pressure to it,
your linkage isn't going to deflect or deformor in
some way not drill the hole where you want it to be
or nail the nail where you want it to be.

If you are not able to visualize your
end effector and now you are flying blind, then you
need a way, before you start to cut, drill or
screw, to know that you have positioned that end
effector to the accuracy necessary.

You have to have sonme way to address
that, either through sonme imaging system that is

used after you have positioned your end effector
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and are ready to cut, drill or whatever. | would
think that you would have to be able to ensure that
you have positioned the end effector appropriately.

Possi bl vy, after denonstrating your
ability to position t hat end ef fector
appropriately, 100 times out of 100, then you can
allow them to continue wusing this wthout that
first visualization

I guess | am l|looking at the safety

aspect of this as opposed to the effectiveness

aspect.
My first concern would be is this safe?
Is it going to cut, drill, screw in the wong
pl ace?
Then, | ooking at effectiveness, one
issue | would sort of l|like to throw out to the

orthopedic surgeons is we are sort nmaking an
assunmption that this clinical end point IS
extrenely dependent upon your ability to precisely
and accurately cut, drill, screw

We should not require these systens to
be nmore accurate and nore precise than is currently
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bei ng done by a surgeon.

If a surgeon can perform some operation
and get good clinical outconmes and is not able to
cut to 1/1000 mm or a tenth of a degree, then there
is no reason to try to build a machine that can do
t hat .

An orthopedic resident friend of mnd
once told ne that the perfect is the enenmy of the
good.

When you are an orthopedic surgeon and
you keep working at it, trying to get it absolutely
perfect is usually when everything goes south.

So, | think that when eval uating systens
like this, | am not sure that we should hold them
to the standard that they have to be better or nore
accurate than the skilled orthopedic surgeon.

If you can do it as well as the skilled
orthopedic surgeon and in less tine so that the
patient has to endure less tine in surgery or
making it easier for the orthopedic surgeon to do
what he is trained to do, then | think that is a
val uable end point and a valuable goal for this
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al so.

DR. YASZEMSKI: Thank you, Dr. Besser.

Dr. Cheng?

DR. CHENG: Well, 1 guess | am of the
opinion that surgery is really done in your head,
not with your hands.

But, these technol ogy-assisted devices
can be valuable in perform ng nechanical tasks in
t he operating room

So, | guess if the FDA wants to eval uate
these, | would encourage the FDA to determ ne what
is the goal of the device? |If it is a scalpel, a
| aser, a coagulator, or whatever it is, does it do
what it is nmeant to do?

Secondly, as a result of that, if it
meets that goal is it actually neaningful from a
clinical standpoint or is it nmeaningful from a
financi al standpoint.

I think that orthopedic surgeons have a
very |low threshold, historically, for enbracing new
t echnol ogy. However, we have to back away and ask
ourselves does this actually nakes sense to use
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this particul ar device.

That would be the limt of my coments.

DR. YASZEMSKI: Thank you, Dr. Cheng.

Dr. Hannaford?

DR.  HANNAFORD: | want to start with a
couple of words about industrial robots because
many of the initial |aboratory systens are based on
i ndustrial robots, and some of the comercial
systens are based on industrial robots, and a |ot
of the thinking about robots is based on industrial
robots.

| ndustri al robots have a couple of
attributes that are driven by their existing
mar ket s. An amazi ng percentage is sinply that one
task of spot-welding that we see in the auto
comercials all the tine. That is a huge bul k of
all the robots in the market, but not all of them

But the two things that they are sold on

and deliver on are accuracy, or nore precisely,

precision, and reliability. Over the years they
have a track record of doing very well on those
t hi ngs.
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The reliability requi renents of
manufacturing are so nmuch greater than any
concei vabl e volunme of surgery we could ever see
bei ng done, that a robot in manufacturing wll have
to do that task precisely and stay wthin specs
t housands of tines per day and operate for a year
or nore.

So, in the sense of how long wll it
| ast and stay in its performance range, that is a
much, nmuch nore demandi ng real mthan surgery.

Now, let's |ook at safety. Safety is a
huge concern in manufacturing as well because the
manuf acturer is liable, and so forth.

But the traditional safety approach in
i ndustry and manufacturing is that you put a cage
around the robot and you keep out of reach of the
robot .

That is a very effective approach, but
it has no usefulness for robotic surgery.

So, we do have to think very, very
carefully about safety, even though this base
technology that is comng into the OR is already
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very reliable.

In surgery we have to adopt a totally
di fferent safety approach t han i's used i n
manuf act uri ng.

In particular we want to |ook at the
control system This has come up in the software
coment that we heard.

The control systens contribute to the
reliability of i ndustri al robots, but are
sonetinmes, to a greater or |esser extent in the
different systens | have seen, nodi fied for
surgi cal applications.

So, that is where engineering attention,
and this now gets nme directly to the first question
of design review and so forth, should really be
f ocused.

The typical approaches are adding extra
sensors, redundant sensors, so if a sensor fails
that state can be detected right away. Soneti nes,
such a nodification is really an add-on to the
intact control system

But other tinmes the system is connected
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to sonething else in such a way that its properties
bel ong to a bigger system and that has to be | ooked
at carefully.

Some of these systenms have a form of
surgical assistance where force information cones
back to the surgeon through a control device. This
is knowmn as a force feedback system or a bilateral
system

That system has to be carefully anal yzed
as a whole and not just certified based on the
safety of all the individual conponents.

Finally, the last point | want to make
i's training.

| think the type of and nature of

training of surgeons who will use these systens is
very inportant. It is precisely the reliability of
the base technology that | think nakes it very
i nportant.

I am worried about a hypotheti cal
Ssituation where a system my have a big red
enmergency stop button for a surgeon to use in case
of some problem but it my work so well for a
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couple of thousand procedures, that if sonmething
does go wong on the next procedure, the physician
may not renmenber where that E-stop button is.

On the other hand | think that these
robotic systens present an opportunity for safety
because | think they | end thenselves, in many ways,
to training through sinulation which people are
working on for conventional surgery, but is very
har d.

In sone cases it is easier to do that
kind of training with a robotic system

| think about the exanple of flight
training for pilot, where a pilot wll have to
practice a situation that is very, very rare, such
as having an engine fail during take-off. How many
of us have had that happen when we have been on a
pl ane? Very few of us.

Probably doesn't happen to nost pilots
in their whole career. Yet, all of them are
trained to do sonmething about it in sinulators.

I hope that robotic surgical systens
will include that kind of training.
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That kind of training, if it is done in
simul ati on, can be done periodically, and a surgeon
can be recertified. So, that surgeons are actually
ready when sonme very, very rare problem conmes up

| really don't view that as a problem
with the technol ogy as nmuch as an opportunity to do
even better.

So, those are ny comments at this point.

DR. YASZEMSKI : Thank you, Dr .
Hannaf ord.

Dr. Aboul afi a?

DR. ABOULAFI A: I don't have any
specific coments right now.

DR. YASZEMSKI: Thank you.

We have gone around the table now, and I
would Iike to end by asking the two people who were
the lead reviewers to close up with any additional
comments they have conme up with after listening to
t he di scussi on.

| would like to start with Dr. Wal ker
Any thoughts after the round table discussion?

DR. WALKER: Well, | want to thank Dr.
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Hannaf ord for addi ng sone addi ti onal safety
considerations that | didn't include in mne.

I think that as we go around the table
and consider safety, the points he raised about
training, as well, are extraordinarily inportant.

The argunment of this device providing
greater precision, but the safety issues and the
down-si des are what we need to be worried about in
t he regul atory environnent.

DR. YASZEMSKI: Thank you, Dr. Wal ker.

Dr. Laurencin, any additional coments?

Before we go, let's ask Dr. Skinner.

DR. SKI NNER: Yes. | want to thank Dr.
Hannaford for his comments, too.

| wanted to comment on his comment about

the robots that do the car welds. In those
situations, it IS a significantly di fferent
situation because | think the car is in the sane

spot each time and the car is the sanme size each
time, and the robot knows exactly where it is going
to go each tine.
In a surgical thing with a robot, and I
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have only done this once with H A P. Paul about ten
years ago, the cutting location for the robot is
determ ned by the surgeon, pre-op, and there can't
be any screw-ups with the software or the surgeon
doi ng that.

The cutting location is determ ned by
the surgeon in registration at the tinme of surgery
so that the robot knows where the bone is. The
bone location is determned by the surgeon, and
hopefully not noved during the cutting process.

So, there are nmultiple potential areas
for problens to occur where there shouldn't be any
probl ens that occur.

| think these are the issues that make
it different froman industrial robot.

While | say that, | don't want anybody
to think I am agai nst robots. | think that it is
sonething that is going to cone and it will be very
hel pf ul to surgery in general, and probably
orthopedics in particular. I don't know when,
t hough.

DR. YASZEMSKI: Thank you, Dr. Skinner.
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Dr. Laurencin?

DR.  LAURENCI N: "Il just close in that
traditionally orthopedic surgeons have al ways
enbraced new technol ogy. Ni nety per cent of the
operations that we do involve new technol ogy.

| f you | ook at surgery such as
arthroscopy, thirty vyears ago it really didn't
exi st. Total joint replacenents. Everything in
our generation, a generation ago, really didn't
exi st.

So, we traditionally enbr ace new
t echnol ogy.

One of the issues that conmes up, in
terms of this group, is what sort of endpoints we
should be |ooking at short-term and long-term to
determ ne whether this new technology wll be
vi abl e or not.

My feeling is that it may take, at | east
for the first new materials comng through, an
over-evaluation in terns of endpoints just to make
sure that all bases are covered.

For instance, if we are looking at a
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total joint replacenent we may have to look at the
endpoints that we traditionally | ook for even in a
new device for total joint replacenents.

You may say that this is very different
from a new device. But in many ways, the types of
procedures that are done in terns of sonme of the
nore advanced procedures that are done wth
robotics are actually are creating a new way that a
prosthesis may function.

So, we have to consider, in terns of
what our endpoints are, we have to start by | think
| ooking at the endpoints that we traditionally use
for total joint replacenents and then say are these
appropriate endpoints for this sort of situation.

Understanding that in the first couple
of ones that go through, we may be |ooking with a
fine-toothed conb. But that over time, when nore
are accepted, we will have a basis for noving down
fromthere.

DR. YASZENMSKI : Thank you, Dr.
Laur enci n.

DR. HANNAFORD: M. Chairman, could |
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just briefly respond to Dr. Skinner?

DR. YASZEMSKI: Dr. Hannaf ord.

DR.  HANNAFORD: Thank you. Yes, Bl ake
Hanf or d.

| very much agree with your comment.
So, | just want to clarify that all my praise of
i ndustrial robots was not meant to say that they
are automatically safe in this kind of context, by
any means.

| was really referring to the robot arm
as a conponent in this kind of system

So, ny remarks about the fact that these
control systens are nodified and expanded into
bi gger systens, address your concern.

So, | thank you for clarifying that.

DR. YASZENMSKI : Thank you, Dr.
Hannaf or d.

At this point | wuld like to give a
short summary of the discussion from M. Dillard
and the FDA, then proceed to ask whether we've
answered the questions they posed to us.

Wth respect to the first question, the
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i ssues and engineering concerns, the panel felt
that a main issue was does the equipnent neet its
performance specifications.

That is, if the issue is to cut a hole
or cut a surface, then we would suggest to the FDA
that the necessary data, from an engineering
perspective, is did the equipnment do that and do
t hat safely.

Safety issues cane up repeatedly through
t he discussion. The general feeling was that
accuracy and predictability of the cut is paranmount
and that safety should be the nunber one issue.

So, if blind positioning, especially of
the effector occurs, then there nust be some sort
of registration, be it determ ned by the surgeon
directly by anatomc neans or by sone surrogate
means, to be sure that the effector tip is where it
shoul d be prior to beginning its cut.

Wth respect to question nunber two,
clinical study endpoints, we heard from Dr. Larntz
that we should use the sanme type of controlled
studies that we would use to evaluate total joint
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arthroplasty, in either the short or the long term
wi t hout the robot.

And really try not to deviate from that,
and to be certain that we don't make the statenent
that we have a new tool and all we have to | ook at
is the tool

Dr. Laurencin rem nded us that we have
wel | established clinical endpoints for total joint
arthroplasty outconmes that we have used over a
variety of generations of equipnent, and that
per haps we should continue to use those that are
tried and true.

I think those would be our thoughts for
bot h questions two and question four.

Wth regard to question three, Dr .
Ski nner made the comment that the day after surgery
should be the time from short-term to assess
whet her if any sentinel events occurred, perhaps
new conplications that don't currently occur wth
surgeons who are doing this manually.

We should look in the short-term for new
t hi ngs, specifically | ar ge conplication type

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

211

t hi ngs.

| think this summari zes our thoughts on
this and would ask M. Dillard if we have answered
these questions to the FDA' s satisfaction.

MR. DI LLARD: JimDillard.

Thank you, Dr. Yaszenski .

I m ght have one followon that perhaps

ties a couple of these together. | appreciate
everyone's comments because | think they wll be
very hel pful.

One of the things that perhaps we are

struggling with the nmopst, and | think you were
pretty clear in sonme of your coments about
clinical endpoints and wutilizing the «clinica

endpoints, certainly in the early term with these
types of technologies, and that wll be very
i nport ant.

One of the questions that we get
repeatedly in this area is, as | would term it,
per haps, a tool approach versus the clinical
out cone approach.

| think that many conpanies in this area
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are quite concerned about being judged to a
standard that m ght be a higher or at |east as high
as a standard for the new particular inplants that
we have, that Dr. Laurencin talked about, versus
what their product is specifically intended to do,
which is to be a tool that cuts, shapes, mlls,
reans, et cetera.

One of the greatest struggles | think we
have is the issue between surrogate and clinical
endpoi nt s.

I  just was curious whether or not
anybody had any comments about how to tie those two
together, and if there were any circunstances where
one mght see that surrogate endpoints mght be
adequate enough, or wunder all circunstances woul d
this panel recomend that <clinical endpoints is
where the focus ought to be, from the standpoint of
t he FDA?

DR. YASZEMSKI : Thank you, M. Dillard.

M. Dillard, before | open that to the
panel, may | ask for a clarification?

Have there been any suggested surrogates
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to the FDA that we m ght consider specifically at
this point?

MR. DI LLARD: At the risk of not being
able to disclose too much information wth the
conpanies that may have products under review, |
think the concept mght be when Dr. Skinner was
tal king about the accuracy with which cuts can be
made, and the ability to be able to determ ne how
accurate and reproduci ble those cuts m ght be, then
is it adequate enough to look, in the short-term

, at the performance of those cuts and whet her
or not we have good short-term outcones, based on
what the product is intended to do, versus an
effect on the long-term outcones and clinical
performance when you actually the place the inplant
and you look then at the surgery plus the inplant
and what the effects may be.

How do you tease those out? The effects
due to the tool and the effects due to the inplant.

DR. YASZEMSKI : Thank you, M. Dillard.

I would like to open that up to the
panel .
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Dr. Aboul afi a?

DR.  ABOULAFI A: | can't give you an
exanpl e about a specific product for reasons of
protecting industry, but I think it depends.

To use your exanple though it may not be
the best, if you are |ooking at the accuracy of the
cut, and you are making the cut the sanme way you do
al | the other tinmes, then it probably isn't
i nportant to get any nore than 24 hours long-term
fol | ow up.

But if you are neasuring that cut and
then wusing an instrunent other than what you
normally use to cut the bone, then maybe it will be
a difference.

Maybe there is heat generated from the
device which is different than standard transverse
oscillating saw.

Maybe the heat generated from naking
that cut may have an adverse effect on the fixation
to the bone, and in six nmonths you mght see
mechani cal | oosening and conplications.

So, | don't think that you can say,
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categorically, that everything is going to be the
sane. We need long-termfollowup on all of them

| think you do have to tease themup to
say is it really just nmeasuring an ankle and
everything else is the same or are we doing

sonething inherently different with this after we

do that.

DR. YASZENMSKI : Thank you, Dr.
Aboul af i a.

Dr. Cheng?

DR. CHENG | think I would just nention

to the FDA, it depends on what the manufacturer or
t he sponsor is claimng the device does.

If it actually inmproves the patient
out cone, then they have to show that.

| have no doubt that a machine can
precisely do sonme nechanical act better than | can
do it. There is no question.

But the second part to ny initial
comments, is the result neaningful really begs a
questi on.

Is it useful in surgery, nunber one?
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How is it useful? Does it make the
patient's outcone better in sone way? Does it nake
the ability of the surgeon to inplant sonething or
do sone particular task better?

So, your questions are a little bit
vague and hard to answer because they aren't
speci fic enough.

But in general, | guess we would go back

to what the sponsors are claimng the device wll

do.

DR. YASZEMSKI : Thank you, Dr. Cheng.

O her comments? Dr. Besser?

DR. BESSER: | guess a question to the
FDA.

When a conpany brings an orthopedic
inplant to the FDA for approval, usually along wth
that system is instrunentation for making the cuts
that are required to inplant that.

How are those instrunments currently
eval uated? Are they evaluated separately from the
device or nerely as a clinical endpoint after you

have the whol e device in?
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DR. YASZEMSKI: M. Dillard?

MR. DI LLARD: Thank you.

I would say that perhaps there are two
di fferent circunstances.

One woul d be dedi cat ed sur gi cal
instrunents that cone as part of the kit with the
i mplant or as a stand-al one basket of tools that go
along with a line of inplants.

Many tinmes those particular tools are
not | ooked at. Manual surgical instruments, for
exanple which is a category of products, that you
can find in our code of federal regulations, are
currently exenpt products from pre- mar ket
notification.

If there are special kinds of mnual
surgical instrunments or special kinds of orthopedic
surgical instrunents, that are very specific to a
type of procedure, for exanple, which conme with a
new indication for wuse or a very new kind of
technol ogy, many tinmes we wll evaluate those at
the sane tinme that we are evaluating the new type
of technol ogy.
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So, | think, as the statenent goes,
there is not an easy answer.

There is probably the spectrum here of
those products which are very nuch |[|ike manual
surgical instrunments, other orthopedic instrunents
that are commonly used across nany procedures that
woul d be exenmpt from pre-market review, to those
that are very specialized, my conme with their own
intended use, and are for a specific new type of
technology that would be evaluated wth that
t echnol ogy.

DR. BESSER: Dr. Besser. If 1 my
foll ow- up.

Then for that second category, where it
cones for a very specific use such as for an
orthopedic inplant, are there surrogate endpoints
that you look at for that positioning jig or
cutting device, or are the only endpoints that you
are looking at the clinical endpoints, |ong-term
was this successful surgery?

DR. YASZEMSKI: M. Dillard.

MR. DI LLARD: Il think in that kind of
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situation, many tinmes if it is a new inplant that
needs clinical study, for the new inplant we wl|
also look at the type of human factors, we wll
| ook at evaluation of the types of tools that go
along with the inplant.

W tend to take nmore of a procedural
| ook. Is the procedure, which includes the
physician, the inplant tools, as well as the new
i nplant, what is the overall success of the tota
procedur e?

We tend to label it fromthat particul ar
vant age poi nt.

That isn't to say though, that there
aren't specific tools that are manufactured to do a
procedure that don't include a prosthesis, for
exanpl e, that m ght not have their own eval uati on.

Sonetines, they do if it is a new type
of tool.

Many tines, if the questions are in the
short-term and what the effect is, we tend to focus
on those issues that need to be answered for that
particul ar type of tool.
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So, | think we have tried to take the
approach of what are the appropriate questions and
i ssues that need to be addressed for that
particular type of situation, and tried to focus
our attention on that.

So, | am echoing a little bit of the
vagueness of ny answer to Dr. Cheng, to try to get
you all to address both of those kinds of
situations, in this particul ar case.

DR. YASZEMSKI: Thank you, M. Dillard.

Dr. Besser?

DR. BESSER: Then, | would say, in
response to the FDA question that, yes, it depends
on what we are | ooking at.

If you have a device whose specific task
is to cut a line at this angle, then | would say
your first surrogate endpoint is absolutely, did it
cut that line at that angle?

But then you can't do the operation was
a success; the patient died kind of thing where you
also want to look at the clinical endpoint. Now
that it has cut that line at that angle, did that
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hel p?
DR. YASZEMSKI: Thank you, Dr. Besser.
Dr. Skinner?
DR.  SKI NNER: | want to comment on Dr.
Aboul afia's coment whi ch I think was very

wort hwhil e and very inportant.

Such things as thermal damage could
cause a change in the bone in a fenoral canal, for
i nstance, over a period of tine.

| think though, that it would be nore
i kely, since the prosthesis fits the bone
perfectly after one of these robots cuts the hole
for the prosthesis, that what we are looking at is
a situation where the bone and the prosthesis fit
together perfectly the day it is put in, and the
next day the bone starts renodeling.

So, any changes you see six weeks or six
months or six years later mght be due to the
prosthesis and not necessarily the cutting.

| think that adds a variable that makes
the interpretation much nore difficult.

I would still lean towards considering
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it to be a tool.

DR. YASZEMSKI: Thank you, Dr. Skinner.

M. Dillard, may | submt to you and the
FDA that the additional discussion has led us to
comment that there is a great deal of uncertainty,
at this time, to your question, and that it appears
that surrogate endpoints seem to be appropriate,
but we would like to suggest to the FDA to reserve
caution.

To not rely only upon them but also
give consideration to other |ong-term changes that
may arise as a result of this new technol ogy.

Have we adequately answered the FDA' s
guestions at this point?

MR. DI LLARD: Yes, | think you have
provided us with good guidance, and | appreciate
t he di scussion.

DR.  YASZEMSKI : Thank you, very nuch,
M. Dillard.

W will now proceed to the closed
sessi on.

|l would ask that we <clear the room

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

223

because the remainder of this neeting is closed to
t he public.

W wiill take a five mnute break while
the room is being cleared, and only previously
desi gnat ed i ndi vi dual s, who have proper
identification, will be permtted to stay for the
cl osed session, scheduled to discuss a clinical
st udy.

Thank you, very nuch.

(Wher eupon, the proceedi ngs went off the

record and then resuned in Closed Session.)
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