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P-ROGEEDI-NGS
8:10 a. m

CHAI R KI RKPATRI CK: Good nor ni ng.
I'd like to call this Advisory Panel neeting
to order please. And this is the Othopedic
and Rehabilitation Devices Panel. ' m John
Kirkpatrick, the Acting Chairperson for today.

At this neeting -- oh, let ne first
I ntroduce our Panel nenbers, if that's okay.
As | nentioned, |I'm John Kirkpatrick. " m at
the University of Florida, Jacksonville, and
|"m predom nantly a spine surgeon but also do
general orthopedics.

If we could just start over here

with Ms. Adans and we'll go around the table.
M5. ADAMS: |'m Panela Adans. |'m

with Etex Corporation. |"'m the Industry Rep

to the Panel. And | have over 20 years of

experience in nedical devices.

M5. WH TTINGTON:. M/ nane is Connie
Whi t ti ngton. I'm the Director of Nursing
Systens at Piednont Hospital in Atlanta. I
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have over 35 years experience in orthopedics.
And |I'm the Consuner Representative on the
Panel .
DR VR GHT: Dougl as Wi ght, Bel
Air, Maryl and. "' m an orthopedi c surgeon. I
do foot and ankle and orthopedic trauna.
DR JEAN M/ nane is Ronald Jean.
|"mthe Executive Secretary of this Panel and
also a scientific reviewer in the Division of
Ceneral Restorative and Neurol ogi cal Devices.
DR SKI NNER: M/ nane is Harry
Skinner. And |I'm an orthopedic surgeon. And
| do nostly hip and knee surgery. ["m from
the University of California, Irvine.
DR PROPERT: |'m Kat hl een Propert.
|"m a biostatistician from the University of
Pennsyl vani a, specializing in clinical trials.
DR PFEFFER: denn Pfeffer,
ort hopedi c sur geon, Cedar s- Si nai Medi cal
Center, Los Angel es. And | only do foot and
ankl e worKk.
DR MAYOR M chael Mayor from
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Dart mout h, Professor of Othopedic Surgery and
Adj unct Professor of the Thayer Engineering
School where John Collier and | run a
retrieval |aboratory.

MR MELKERSON: |'m Mark Mel ker son.

I'"'mthe Dvision Director for the D vision of
Ceneral Restorative and Neurol ogi cal Devices.

CHAI R KI RKPATRI CK Thank you one
and all.

At this neeting, the Panel wll be
maki ng a recomendation to the Food and Drug
Adm nistration on the premarket appr oval
application, P050050 for the Link STAR Ankle
Pr ost hesi s. This device is intended for use
as a non-cenented inplant to replace a painful
arthritic and/or severely-deforned due to
rheumatoid arthritis, primary arthrosis, or
post-traunmatic arthrosis.

If you haven't already done so,
pl ease sign the attendance sheets that are on
the tables by the doors just outside. I f you
wi sh to address the Panel during one of the
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open sessions, please provide your nane to M.
Ann Marie WIllians at the registration table.

If you are presenting in any of the
open public sessions today and have not
previously provided an el ectronic copy of your
presentation to the FDA, please arrange to do
so with Ms. WIIians.

| note for the record that the
voting nenbers present constitute a quorum as
required by 21 CFR Part 14. | would also like
to add that the Panel participating in the
neeting today has received training in FDA
devi ce | aw and regul ati ons.

Dr. Jean, the Executive Secretary
of this Panel will now nake sone introductory
remar ks.

DR JEAN. Good norning. 1'd first
like to remnd everyone present to please
silence your cell phones if you have not
al ready done so.

| will nowread into the record two
Agency statenents prepared for this neeting,
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the Appointnment of Tenporary Voting Menbers
St at enent and the Conflict of | nt er est
St at enment .

Appointnent to Tenporary Voting
Status, pursuant to the authority granted
under the Medical Devices Advisory Commttee
Charter, dated Cctober 27th, 1990 and anended
April 20th, 1995, | appoint the follow ng as
voti ng menbers of t he Ot hopedi c and
Rehabi litation Devices Panel for the duration
of this neeting on April 24th, 2007, M chael
B. Mayor, MD., denn B. Pfeffer, MD., Harry
B. Skinner, MD., Ph.D, Douglas G Wight,
M D.

For the record, these people are
speci al gover nnent enpl oyees and are
consultants to this Panel or another Panel
under the Medical Devices Advisory Commttee.
They have undergone the customary conflict of
Interest review. And have reviewed the
materials to be considered at this neeting.

| al so appoint John S. Kirkpatri ck,
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MD., as the Acting Panel Chair for the
duration of this neeting.

Signed by Daniel G Schultz, MD.,
Director, Center for Devices and Radi ol ogi ca
Heal th, on March 19th, 2007.

Now 1'lIl read the Conflict of
I nterest Statenent.

The Food and Drug Adm nistration is
convening today's neeting of the Othopedic
and Rehabilitation Devices Panel of the
Medi cal Devices Advisory Commttee under the

authority of the Federal Advisory Commttee

Act of 1972. Wth the exception of the
I ndustry representative, al | menbers and
consul tants of t he Panel are speci al

gover nnent enpl oyees  or regul ar f eder al
enpl oyees from ot her agencies and are subject
to federal conflict of interest laws and
regul ati ons.

The following information on the
status of this Panel's conpliance with federal
ethics and conflict of interest |aws covered
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by but not limted to those found at 18 USC
Section 208 are being provided to participants
In today's neeting and to the public.

FDA has determ ned that nenbers and
consultants of this Panel are in conpliance
with federal ethics and conflict of interest
| aws. Under 18 USC Section 208, Congress has
authorized FDA to grant waivers to special
gover nnment enpl oyees who have financial
conflicts when it is determned that the
Agency's need for a particular individual's
service outweighs his or her potenti al
financial conflict of interest.

Menbers and consultants of this
Panel who are special governnent enployees
have been screened for potential financial
conflicts interests of their owm as well as
those inputed to them including those of
t heir enpl oyer, spouse, or mnor child related
to the discussions of today's neeting. These
Interests may include investnents, consulting,
expert wtness testinony, contracts, grants,
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CRADAs, teaching, speaking, witing, patents
and royalties, and prinmary enpl oynent.

Today's agenda involves the review
of a premarket approval application for the
Scandi navian Total Ankle Replacenent System
sponsored by Link Anerica. This system is
I ntended for use as a non-cenented inplant to
replace a painful arthritic and/or severely-
defornmed ankle due to rheumatoid arthritis,
primary arthrosis, or post-traumatic
arthrosis.

This is a particular matters
nmeeting during which specific matters related
to the PMA will be discussed. Based on the
agenda for today's neeting and all financial
interests reported by the Panel nenbers and
consultants, no conflict of interest waivers
have been issued in connection wth this
nmeeti ng.

Panela Adans is serving as the
I ndustry Representative, acting on behalf of
all related industry and is enployed by Etex
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Cor por at i on.

W would like to rem nd nenbers and
consultants that if the discussions involve
any other products or firns not already on the
agenda for which an FDA participant has a
personal or inputed financial interest, the
participants need to exclude thenselves from
such involvenent and their exclusion wll be
noted for the record.

FDA encour ages al | of t he
participants to advise the Panel of any
financial relationships that they nay have
with any firmat issue.

Thank you.

"1l now turn the neeting back over
to our Acting Chairperson, Dr. Kirkpatrick.

CHAI R Kl RKPATRI CK: Thank you, Dr.
Jean.

There will be a brief presentation
before the nmain agenda topic. Dr. Jonette Foy
will give us an orthopedic update since the
|l ast neeting -- or excuse ne, since the
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Sept enber 19t h, 2006 neeti ng.

DR FOY: Good nor ni ng. This is
just going to be a brief update since we did
have a Panel neeting approximtely two nonths
ago.

Here are the tentative Panel dates
that we have listed for the Othopedic and
Rehabi litation Devices Panel. Pl ease be on
the lookout for any FR notices which wll
confirmwhen we have our next Panel neeting.

Just to give you a brief update,
there are three itens listed here: the
reclassification of intervertebral body fusion
devices, it's currently wunder it's fina
revi ew. So be on the |ookout for the Notice
of Availability.

W al so have the comment period for
the reclassification petition for non-invasive
bone growh stinmulator for established non-
union 1-2 level lunbar fusion which the
recommendation to deny that reclassification
petition coment period officially ended on
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April 17th.

And then lastly we have the netal -
on-netal hip joint prosthesis reclassification
petition which 1is currently under active
revi ew.

Just wanted to give you a brief
updat e about t he ort hopedi c gui dance
docunments. Al of the five guidance docunents
that are listed there for orthopedics, | have
conpleted their review from our perspective.
They are currently under GG review So be
checking our website. Those were the ones
that were listed on our prioritized list for
2007.

| also listed here two general
gui dance docunents that are currently out for
coment peri od. These have been posted as
draft guidance docunents. One of them is
related to devices subject to the PVMA and the
PMA suppl enment deci si on-maki ng process, which
| thought may be of interest.

And there is another guidance
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docunment that is currently out for conmment
period which 1is related to conflict of
interest and eligibility for participation in
FDA advi sory commttees.

One of the things that we do at
this opportunity is to provide you an update
with regards to staffing. This tinme we have
actually added sone additional folks. W have
Ms. Stephanie Bechtold, who is currently
serving in the Spine Branch on a detail. Dr.
John Lyons has recently joined us as an ORI SE
contractor on a part-tinme basis for both
orthopedic branches but primarily in Joints.
And Ms. Tara Shepard has recently joined the
Agency in the Joint Branch.

The Agency has also -- as part of
our postmarket transformation, is working nore
coll aboratively wth our other offices. And
we do have 50-50 shared people who are the CODE
and OSB col |l aborative reviewer program Ve
have eight in all wth DERND and two that are
specifically from orthopedics, M. Christopher
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Hack and Jonat han Peck.

MOUFMA Il last week you probably
noticed that the Agency did release an FR
notice as well as a news update with regards
to the qualitative and quantitative goals that
are associated wth MDUFMA |I. Just wanted to
draw your attention to that. And the fact
that there is a public neeting that is being
hel d on the FDA canpus the end of this week.

And then lastly, our petition to
the folks that are in the audience and our
continuing support that we have from our
menbers who serve on our Advisory Panels |ike
those of you who are here today, if you are
Interested in getting involved further, please
see the contact information that is provided
above for both of the Advisory Panels and/or
part-time or full-tinme enploynent at the
Agency.

Thank you.

CHAl R Kl RKPATRI CK: Thank you, Dr.
Foy.
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Before we nove on to the open
public hearing, | would just like to recognize
the fact that we do have an excellent Panel
that is assenbled here essentially taking tine
out of their otherwse busy Iives. And
appreciate their efforts.

| would also like to recognize the
dedi cation of our public servants in the FDA
with all the hard work that they do.

And I'd also like to recognize the
fact that there are other nenbers of our
popul ation that are dedicated to serving and
defending our |iberties. And | wanted to
express ny appreciation to them that are both
overseas and donestically protecting our
nat i on.

Wth that, | would |like to proceed
on to the open public hearing portion of our
nmeeti ng. Prior to the neeting, two had
requested at the last nonents to speak to the
open public hearing. Are those ready to speak
at this point? O are they waiting to the
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aft ernoon?

The Chair recognizes Dr. Lowell
A@ll as the first speaker. Wuld you like to
conme forward pl ease?

W have a few housekeeping nmatters
with regard to your presentation. W ask that
you please speak clearly into the mcrophone
to allow the transcriptionist to provide an
accurate record of your coments. Pl ease
state your nane and any financial interests
that you may have in this or another device
comnpany.

Dr. Jean will now read the open
publ i c hearing statenent.

DR JEAN: Both the Food and Drug
Adm nistration and the public believe in a
transparent process for information gathering
and decision naking. To ensure such
transparency at the open public hearing
session of the Advisory Commttee neeting, FDA
believes that it is inportant to understand
the context of any individual's presentation.
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For this reason, FDA encourages
you, the open public hearing or industry
speaker, at the beginning of your witten or
oral statenment, to advise the Commttee of any
financial relationship that you may have wth
a sponsor, its product, and, if known, its
di rect conpetitors.

For exanpl e, this fi nanci al
i nformation may include the sponsor's paynent
of your travel, |odging, or other expenses in
connection wth your attendance at this
neet i ng. Li kew se, FDA encourages you at the
beginning of your statenent to advise the
Commttee if you do not have any such
financial relationships.

If you choose not to address this
I ssue of financial rel ationships at the
beginning of your statenent, it wll not
precl ude you from speaki ng.

CHAI R KI RKPATRI CK: Dr. @Gll, you
have approximately five mnutes. Thank you.

DR 4 LL: [''m Lowell GQGlII. I
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practice orthopedic surgery in Charlotte,
Nort h Carolina, surgery of t he | ower
extremty. | do have royalty agreenents wth
the KM Integra Conpany, KM, which was bought
out by Integra for a design of a total ankle
arthroplasty nanmed the Eclipse. That is a
sort of reverse conflict in the sense that |
stand to lose royalties if this product
becones popul ar.

| also have a consulting agreenent
with the Stel kast Conpany on outcones work for
the total knee. And | have a royalty
agreenent with the Zi nmmer Conpany for design
work on total knees.

| also -- ny travel here and
probably sone additional expenses will be paid
for by the Link Conpany.

Il would I|ike to start out by
recognizing -- pointing out the quality of the
team that has worked on this STAR ankle
project for the last eight or nine years. I
know them all. | know them all well. I
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trai ned under one of them | trained with one
of them | practiced with one of them for
many years in the arthrodesis group. And |

know them all through the Foot and Ankle
Soci ety.

And you couldn't get a better team
a nore scientifically wvalid team These
nmenbers, every single one of them are |eaders
inthe field of foot and ankl e surgery.

M/ own interest in total ankles is
natural because | ama total joint surgeon. |
do surgery, total hips and total knees of the
| ower extremty. Approximately half ny
practice is foot and ankle so |I am naturally
Interested in foot and ankl e arthropl asty.

Because of that, | visited eight or
nine years ago one of the leaders in this
field and watched and participated wwth himin
doing nine total ankles in a week. It was an
extrenely worthwhile experience because this
I ndi vidual is a superb surgeon.

But at that time, eight or nine
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years ago, | had mmjor concerns about the
designs of the prosthesis. And | nade a
consci ous decision that despite the fact that

| am an arthroplasty surgeon and a foot and

ankle surgeon, that | would not wuse that
pr ost hesi s. And | still have those sane
concerns.

And so for the last eight or nine
years, | have deliberately held back from
doing total ankle arthroplasty until | felt
that there was a design that woul d satisfy the
principles of joint arthroplasty that | was
famliar with hip and knee arthropl asty. And
so | have elected not to do total ankle
arthroplasty with the exception of a few
custons that | have done with the devel opnent
of the KM Integra ankle which | have been
involved wwth in the |ast four or five years.

| did visit Peter Wod in England
who has about the nost extensive experience as
any orthopedic surgeon in foot and ankle
arthroplasty and scrubbed in with him on six
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ankl es.

| visit Dallas and scrubbed in with
Dr. Hakon Kofoed who designed the prosthesis
that is being discussed today.

I have visited other medi cal
centers and scrubbed in on doing total ankles
and have read everything | can get ny hands on
and published on this subject because of ny
interest in it, despite the fact that |['ve
held off on doing ankle arthroplasties until
the tine that | felt that we had a design that
| felt confident using with ny patients.

Il wll end by show ng a few slides.

This unique design for a knee arthroplasty
was popular many years ago when | was in
training. It was a design that was ahead of
its tinme because it allowed triaxial notion.
And when you allow notion in nore than one
pl ane, then the sheer stresses to the bone-
cement interface are reduced, which is one of
the things | wanted to see happen in ankle
art hropl asty.
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Unfortunately, this design did fai
because of the |arge anount of bone resection
required. And so there is an exanple of the
failure.

Wtz in Denmark has shown wth
studies that the bone strength at the ankle
gets progressively dynamcally and nmarkedly
weaker the farther away from the joint that
you get which is the sane thing that we find
with the hip and knee. And although the tal us
Is 40 percent stronger, the distal tibia is
I mportant in stress. And it is extrenely

Important to save as nmuch of that bone as

possi bl e.

In this 19-year-old athlete, you
can see the good quality of the bone. It is
all next to the joint. But nost of our

patients are like the ones on the right where
there is conpromsed bone. And so it is even
nore critically inmportant that we save bone,
particularly in the distal tibia but really on
bot h si des. Bone cuts nust be conservative
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because the vast majority of failures in total
ankles are due to |loss of support because of
this inherent problem

And yet this was the anount of bone
cut that is required in the ankle that I

scrubbed in on wth nine cases alnost ten

years ago. And | did not feel confortable
with that. And | still don't feel confortable
with it.

Forces are neasured also in surface
ar ea. In fact, surface area is part of a
fundanental definition of force. And a bone
sees force spread at its interface, which can
be markedly reduced by expanding the surface
area as you see in this nmuch larger wing of a
megaton 747 conpared to a Piper Cub. That
wing is there on purpose to reduce the force
per unit area or to provide the lift that is
necessary to lift that nassive machi ne.

And yet this was the design that
was being used at the tinme when | | ooked at
ankle arthroplasties that did not t ake
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advantage of the entire surface area. And now
that has been inproved. And | mght add that
the developers of this prosthesis and nmany of
the l|eaders who are wusing it are superb
sur geons and their results speak for
t hensel ves. They are quite good.

But I, as nentioned, did not feel
confortable in using a design that didn't take
advant age of the surface area.

Al so, bone is strong in an
eccentric pattern and the forces are often
eccentric. And just I|ike that spherocentric
knee, it is inportant to provide notion in
anot her plane to reduce the transfer of sheer
stress to the bone-cenent interface which is
where failure normally occurs in a total ankle
art hropl asty.

| also was concerned about the
contact stresses on a design when there may be
eccentric forces or point contact |oading
whi ch coul d cause early polyethylene fail ure.

As opposed to that, this design
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which is being considered today has greatly
i nproved the surface area for bone support
which should help prevent or decrease the
likeliness of failure at the bone-cenent
Interface which is where the vast majority of
failure occur.

And it allows notion in another
plane, in a different plane, which is on the
top of this polyethylene insert right here.
And that reduces the sheer stresses which tend
to be transferred to t he bone- cenent
I nterface.

And so for that reason, |'ve waited
a long tine for the devel opnent or approval in
our country of a Cass IIl device that allows
notion in nore than one plane. Thi s device
has been wused extensively in Europe wth
excel l ent success which can be seen in the
literature. And | feel that our patients and
our public would benefit by having what |
woul d consi der an inproved design.

And so the reason | was really
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wlling to cone and give this speech which
coul d adversely effect ny own potential future
royalties is that | feel that this is in the
best interest of patient care. And that 1is
fundanentally what we are all about.

Thank you.

CHAl R Kl RKPATRI CK: Thank you, Dr.
Gll.

W've had the arrival of Dr.
Goodman to our Panel. And so | would like him
to pl ease introduce hinself.

MEMBER  GOODMVAN: M/ nane is Dr.
St uart Goodman and |I'm a Professor of
O'thopedic Surgery at Stanford University.

CHAl R Kl RKPATRI CK: Thank you, Dr.
Goodnan.

s there anyone else in the room
who woul d I'i ke to address the Panel ?

(No response.)

CHAI R KI RKPATRI CK: Seei ng none at
this tinme, we appreciate the comments fromthe
open public session.
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Pl ease note there will be a second
open public session in the afternoon. | f
anyone else would like to address the Panel
about today's agenda topic, you may speak in
t he afternoon.

Wth the sponsor's permssion, we
are a little bit ahead of schedule. And if
the sponsor is prepared, we would like to
proceed to the sponsor presentation. s the
sponsor prepared? Thank you.

W will now proceed to the sponsor
presentation for the Link STAR ankl e. Bef or e
Link's presentation, | wuld like to remnd
the public observers at this neeting that
while this neeting 1is open for public
observati on, public att endees may not
participate except at the specific request of
t he Panel .

The sponsor wll introduce their
own speakers. The first Link presenter, |
believe, will be M. Geenberg.

Thank you.
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M, [''m sorry, you have
approxi mat el y 75 m nut es for your
presentati on.

MR GREENBERG | can speak very
fast. H, |I'm Andy G eenberg. | am the
President of Link Othopaedics. W are the
sponsor of the PMA, designers of the device.

| have with ne today presenting
menbers Dr. Roger Mann, Dr. Charles Saltzman,
Dr. Mke Coughlin. W al so have advising us
Dr. Tom danton, Dr. Jeanette Ahrens, and Paul
Post ak. Dr. Mnn, Dr. Coughlin, and Dr.
Canton are all former Presidents of ACFAS,
the American Othopaedic Foot and Ankle
Society. Dr. Saltzman is forner Secretary and
current Chair of Othopedics, University of
Ut ah. Dr. Ahrens is the President of Pivotal
Research, our CRO and Paul Postak runs the
test lab at Othopedic Research in devel and,
Chi o.

Link Othopaedics is the sister
conpany of Waldemar Link in Hanburg, GCernany.
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W' ve been nmanufacturing total joints since
the md- 60s. W designed and manufactured
devices dedicated to care of orthopedic
patients. W do hips, we do knees. |'m proud
to say that our hip is the leading one in the
Swedi sh Registry as is our Uni Knee.

Al the devices, including the one
we are here to discuss today, are designed,
engi neered, tested, and manufactured using the
same materials, processes, and sterilization
procedure.

Today we're going to discuss the
STAR ankle. It is a three-part device. It is
the nost widely used total ankle replacenent
outside of the U S It has been narketed
out side since 1990 and, obviously, it has the
CE mar k.

I nterestingly, In t he United
St at es, people are <confined to two-part
ankl es. I nternationally, while two-part
ankles were wdely available, they have
essentially been abandoned. Three-part ankles
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have been used al nost exclusively outside of
the U S. for the last 15 years.

Two-part ankles are cleared through
the 510(k) process not requiring clinical
dat a. They are cleared for cenented use
al though interestingly they, as far as | know,
are all wused off I|abel, non-cenented in the
U. S.

The three-part ankle requires a PVA
and an |IDE, obviously extensive data and
r esour ces. The Link Conpany has decided to
pursue this. W also think it is in the best
I nterest of the patients.

I'd like to introduce Dr. Roger
Mann to really begin the presentation for you.

DR. MANN.  Good norning, |adies and

gentlenmen. |'m Roger Mann. |'m an orthopedic
surgeon from QCakland, California. | am a
consultant to Link Othopaedi cs. For this |

am paid for ny tinme and expenses both to
attend neetings and to educate people. | also
have no royalties. | have no equity. And |
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have received no grants.

Arthroplasty history goes back a
long way. It was introduced in the " 70s. CQur
early conplications elimnated it as a
standard procedure internationally. This is

mai nly because it was |arge, two-part inplants

with nmajor bone resection. It was cenented
and constrai ned. This is what caused it to
fail.

Hstorically, it was difficult to
revise due to the anmount of bone that had been
resected. Success in other joint replacenents
have led to the pursuit of a refined total
ankl e arthropl asty.

The limtations of the two-part
ankl e design used nowin the United States, it
has high interface stresses. As the result of
this, you get bone inplant interfaces. W get
I ncongruent netal/polyethylene articulation.
And it doesn't dissipate the transverse
rotation.

You have difficulty balancing the
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| i ganents. It is |labeled for cenent fixation
but is comonly wused cenentless. It is
specific to nost commonly used for the need
for large bone resection. And requires an
external fixator for insertion.

The three-part ankle design used

internationally for over ten years S
presented here. You can see the multiple
designs that are used in Europe. None of

these are allowed in this country because of
| ack of approval.

The use of the European three-part
ankl e In t he Uni t ed St ates S very
I nt eresting. Basically what you saw a second
ago was this device right here called the
Sal t o. And this is a three-part design in
Eur ope. In order to enter the U S. nmarket,
they attach their polyethylene to the tibia
conponent, nmaking it into a two-part ankle
whi ch has now been approved for U S. narket.

There are no studies regarding this
prosthesis in the United States. The
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prost hesi s has never been used in this nmanner.
Yet it has been allowed to cone into our
country.

The description of the device, the
Scandi navi an Total Ankle Replacenent System
the advantage is mninmal bone resection. You
only need to resect 10 to 12 mllinmeters of
bone in order to insert this prosthesis. It
I's unconstrained. It is non-cenented. And we
have porous ingrowh interface.

There are t hree functi onal
conponents: a st andard cobal t
chrom um al um num tibial conponent, an ultra-
high nolecular weight polyethylene nobile
beari ng, and we have a standard
cobalt/chromumall oy tal ar conponent.

The nobile design permts multiple
planes of notion, dorsiflexion and plantar
fl exi on, and nost inportantly, transverse
pl ane rotation. This reduces the shear and
torque forces that can lead to |oosening at
t he bone-netal interface.
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The inplant congruency is designed
to decrease pol yethyl ene wear and you are able
to obtain near normal ankle notion. Thi s
denonstrates notion in both the dorsiflexion
and plantar flexion. And you can see the
transverse notion that can occur which
dissipates the transverse rotation in the
| ower extremty.

The STAR bone stock preservation is
very inportant. As | said, only 10 to 12
mllimeters of bone is resected, |eaving
sufficient bone stock to revise the ankle
arthroplasty or to performan arthrodesis.

What we have shown you here in the
yellow where it says STAR that denonstrates
the anmount of bone that is resected, carrying
out the STAR prosthesis. Wat we see in blue
Is the prostheses currently wused in this
country. And you can see the anount of bone
that is resected. And as a result of this,
you get into the soft bone instead of the hard
cortical bone that we see in the subchondral
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ar eas.

The indications for wuse is to
replace a painful arthritic ankle due to post-
traumatic arthritis, rheumatoid arthritis, and
primary arthritis. It is designed as an
alternative to ankle arthrodesis. This allows
our patients to regain or retain ankle
nmobility and function.

Dr. Charles Saltzman, Chairman of
the Departnent at University of Utah, will now
di scuss the preclinical testing.

Thank you.

DR SALTZMAN: Thank you, Roger.

| think he said the conponents are
cobalt, chrone, alum num They are cobalt,
chrome, nol ybdenum

Conflicts, I am paid as a
consultant to prepare and for this neeting and
the expenses. Wien | was at the University of
| owa, probably around 1999, our |[|aboratory
received a small grant fromLink to do sone FE
work that will be shown here. No royalties
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no stock options, or any other conflicts.

So I"'mgoing to tal k about a couple
of things. |"ve been asked to talk about
preclinical testing and to then nove into sort
of the study design area. So you'll see --
it's a few different areas that we are going
to try and cover

The in vitro testing of the STAR
ankl e involved nechanical testing to evaluate
the device, intrinsic stability, nechani cal
testing of contact stresses, finite elenent
anal ysis of the stresses on surface and within
the poly nobile bearing. W're testing under
simulated functional use conditions and
expl ant anal ysi s.

The nechanical testing, the STAR
ankl e exhi bited m ni mal constrai nt in
rotational AP and nedial-lateral displacenent
nodes, which we think with low chair wth
adj acent soft tissues and reduced stresses at
t he bone inplant interface.

The context stress testing was
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first done with Fuji FlIm As you can see
over here, we put little Fuji FIm on both
sides. And then stressed the inplant and then
devel oped an FE nodel, which is -- this is
just one of the many pictures from the FE
nodel . This picture would show that the
hi ghest stresses on this side view of the poly
actually occurs right at the thinnest point,
which is not surprising.

That an internal stress von M ses
on the FE picture. The internal stresses were
within tolerable Iimts as were the context
stresses. The internal stresses and context
stresses are raised wwth a thinner poly.

And if the poly was unsupported by
the netal above, which we call overhang, and
"1l give you a picture of that in a second,
this would be overhang where the poly is not
supported by the tibial netal above.

|  just wanted to nention the
background on this. The FDA approved this |DE
wi thout requiring wear testing at all. Thi s
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was initiated by Link as part of their due
diligence. It was actually never requested by
t he FDA.

The testing protocol was devel oped
by t he O t hopaedi ¢ Resear ch Labor at ory
affiliated wwth develand dinic that set pre-
node directs. And Paul Postak is here to
advise us if there are any specific questions
on that testing.

The testing conditions were sort of
stacked against the inplant, if you will. W
used the smallest inplant, the thinnest poly,
the overhang condition, continuous | oading,
and fairly high loads. The one thing to know
about the snmallest inplant is we used the
extra, extra small talar conponent and the
extra small tibia conponent. And very, very
few of these were ever put in. And we used
the six mllinmeter poly, which is the snall est
pol y. So if you want to use an extra, extra
small, vyou have to look for a dwarf or
sonething to fit it into the patient.
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And the idea was to simulate
gradual loss of materials from a high nunber
of normal gait notions. And we expected
device failure nost to be wear through and
cold flow Conti nuous | oading was done for
ten mllion cycles, which is approximately ten
years of use.

This is a classic graph that if you
are in the ankle world you wll have seen nmany
tinmes. This was done by Ed Chao and Stauffer
at the Mayo Cdinic in the md-"70s. And this
was when they were putting in Mayo inpl ants.

But what this graph shows during
the stance phase, the anount of percent of
body weight that is thought to go through the
ankle wusing inverse Kkinenatics. And this
woul d be a normal patient getting all the way
up to four-and-a-half tinmes body weight. But
a patient wth arthritis or with replacenent
rarely reaches three tinmes body weight. And
only for a brief nonent in the full stance
phase.

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

41

And so because of that, 3,000
Newt ons, which is approximately four tines
body weight of a 75-kilogram nman who was used
in this testing -- and again, overhang
smallest inplant to sinulate the worst case
scenari o, was done.

In the testing, there were no
sanples of denonstrated functional failure
I ncl udi ng wear through, breakage, that is, or
cold flow But it wasn't designed to test the
circunstance of |iganment inbalance, deformty,
or transient high forces due to a traumatic
event . So this was designed to test sort of
conti nuous wear and degradation of the poly.

There was an expl ant anal ysis. It
was not requested by the FDA during the I|E
process and the investigational plan did not
contain a formal explant protocol. So when
devices were explanted, they were shipped and
stored in a reasonably uncontrolled manner.
And then the FDA requested this after the PMA
subm ssion. So then we went and tried to put
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t hi s toget her

There were 35 nobile bearings
avail able for analysis. This is fromthree --
and |'Il describe this for you later -- but
t hrough the three parts of the study, there is
a pivotal, bilateral, and a continued access
part. And all told, we're |ooking at over 60
patients.

And the assessnents included rating
of  burni shing, abr asi on, pitting, surface
deformation, delamnation, scratching, debris
capture, and fracture. The nobst comon
findi ngs were burnishing, scratching, pitting,
and abrasion. | can tell you having renoved a
couple of these nobile bearings during the
course of ny -- | was a clinical investigator
-- | didn't really know that there was a
protocol and there wasn't one.

So | would always stick the Coker
in, grab it from side to side, and this
I mobi le bearing, try to pull it out. And a
few times | scratched it pretty well on the
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sides. And then finally got the bearing out.
So | think sone of the uncontrolled nature
could lead to sone of the findings that we see
her e.

There were four nobile bearings
that actually fractured. Now this is an
| nportant point because the size was not a six

mllimeter. The four that we had were seven

nine, nine, and ten millineters. There were
no fractures in the six mllineters. They
were all associated wth joint inbalance,

deformty, and trauma. And fractures are not
associated with wear. So that is four out of,
agai n, about 600 patients.

There was |oss of polyethylene on
the edge of the conponent in nine of 35 of the
retrievables or 26 percent associated wth
contact wth heterotopic bone to support
per haps the use of the Coker, as | did.

Conclusions from the preclinical
testing or that we thought the preclinical
testing and expert anal ysis denonstrated
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suitability of t he STAR ankl e for
I npl ementation and function as [|ong-lasting
prosthetic ankle replacenent design. Testi ng
conditions were appropriate to evaluate the
mechani cal stability of the device. And this
confirmed the clinical experience from Europe.

Next |'m going to nove to discuss
clinical protocol overview. There were three
phases or parts of the study: the pivotal
study, the bilateral study, and the continued
access study.

The pivotal study and the continued
access study have evaluations for safety and
efficacy. The bilateral study, safety only
because the efficacy is confounded by the
Interpretation of pain on one side versus the
ot her foot.

The object was to evaluate the
safety and efficacy of the STAR ankle versus
ankle arthrodesis to treat patients wth
noderate or severe ankle pain, loss of
mobi lity, and loss of function due to
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arthritis. This was a nulti-centered clinical
trial.

It was designed as a concurrent,
nonrandom zed, controlled trial wth ten STAR
ankle sites and five arthrodesis study sites.

A two-to-one ratio of STAR ankle to
arthrodesis was desi gned. W also have had
historical arthrodesis controls. This was
obtained from a neta-analysis and provided
further conparative safety data and overal
data on the use of fusion.

The current arthrodesis was our
control. W used a concurrent control group

And it considered at the tinme in 1999 when
this was designed the current sur gi cal
standard of care for patients with arthritic
ankl es. And it involves, as you all know,
obliteration of t he ankl e j oint, W th
pl acenent of screws to maintain alignnment so
bone bridgi ng occurs.

In the concurrent control group, we
did not have patients with external fixators
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because we thought that would confound. e
also had a historical control group and this
was done by neta-analysis based on numnerous
articles in the scholarly literature, captured
the clinical experience surrounding the
procedure, and augnented our safety analysis
for arthrodesis control group.

This was originally suggested by
the FDA as the sole control group. They did
not suggest that we run a concurrent control
gr oup. W did anyway. But their point is
probably well taken that the neta-analysis
gives you a really good wunderstanding of
arthrodesis since it is a procedure that has
been done for a long tine.

The endpoints included the prinmary
-- the primary efficacy endpoint was the nean
total Buechel - Pappas score. |'m going to
describe what that scale is in a few m nutes.
The conposite safety endpoint was  not
specified as a primary in the protocol but
I nvol ved t he conposite of no nmaj or
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conplications, no device failures, revisions,
or renoval, and sone radi ographic criteria.

For the STAR ankle group, that
criteria was no radiographic evidence for
device |oosening or mgration. And for the
control group, it was different. It was no
radi ographi c evidence for non-union, delayed
union, or nmalunion. As | wll point out
| ater, the delayed unions we sort of -- we
think we under report but that is the way it
I S.

Sanpl e size was cal cul ated based on
a non-inferiority study. Ten point efficacy
delta on the nean BP scale was used. And a 15
percent safety delta.

Sanpl e size estimates based on this
for efficacy we would need 24 STAR ankle
patients and 12 arthrodesis patients. But for
safety, we would need 134 STAR ankle patients
and 67 arthrodesis patients. The study was
powered based on the safety endpoint because
of the larger group needed. The patients
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enrolled ultimtely were 158 STAR ankl e and 66
arthrodesi s patients.

The nmaj or i ncl usi on criteria,
primary ankl e arthritis, post-traumatic
arthritis, or rheumatoid arthritis, noderate
or severe pain, which is a less than 20 on a
40-point scale, loss of nobility and function
of the ankle, failed trial of a foot and ankle
arthrosis, and/or anal gesic nedicine for three
nmonths, and a mninum of six nonths of
conservative treatnent prior to inclusion into
this study.

The maj or I ncl usi on Criteria
I ncl uded hindfoot nal positioning greater than
35 degrees, forefoot malalignnment which would
preclude a plantigrade foot, AVM of the talus
or tibia, severe osteopenia or inadequate bone
stock, insufficient |iganent support, active
or prior deep infection in the ankle or
adj acent bones, and neuronuscul ar i npairnent.

The post-op protocol is pretty
straightforward for arthrodesis. For the

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

49

first six weeks, they wear a non-weight-
bearing cast. And then after that, they are
put in a partial weight-bearing cast until
they fully weight bear, which, in general,
nmeans three to four nonths of being in a cast.

The STAR ankle patients were in a
splint, imobilized, non-weight-bearing for
two weeks, then put in a belowknee cast,
allowed to put sone weight on it, 50 percent
for two weeks, and then full weight on it in
the cast wuntil the six-week mark at which
time, in general, the cast was renoved and the
patients were noved along and taken out of
I mobi | i zati on.

The follow up visits are |listed
here. And x-rays were taken at six nonths, 12
nont hs, and 24 nonths and interpreted.

The success endpoints we are going
to discuss. The efficacy success endpoi nt was
greater than a 40-point inprovenent in the
100-point BP score. The safety success
required no radiographic failure, no device
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failure, revisions, or renoval, and no ngjor
conpl i cati ons.

And then the overall pati ent
success was a patient who had both efficacy
success and safety success.

Secondary efficacy endpoi nts
included a pain, visual analog scale, 100-
mllineter scale, well validated. The patient
satisfaction rating system the quality of
life scale, the SF-36 we used for that, and
medi cati on usage.

Now the BP scale, the Buechel-
Pappas scale is one that has been wused in
total ankle replacenent. It was selected for
this. It involves 40 points for pain. It
I nvol ves 40 points for functions and these are
the functions. And then gives 20 points for
exam nation, which is 15 for range of notion
and five for deformty. |'m going to bring
this up again as well as the pain part again
as we nove al ong here.

There were multiple ankle scales
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considered in 1999, none validated in ankle
repl acenent patients. The BP scale was
previously wused to evaluate total ankl e
arthroplasty patients with both clinical and
functional measures.

The BP subscale that we described
has a few considerations. There is bias in
the scale that potentially favors the STAR
out cone due to range of notion, okay, so range
of notion would bias the scale and that is 15
poi nt s.

Bias potentially favors arthrodesis
patients who are known to have very good pain
relief after surgery. But with the pain
subscal e, and that's 40 points.

But we think that al | t hese
subscales are inportant in evaluating patient
success. Pain is very inportant. Function is
I mportant. And notion is inportant.

W define major conplications as
any patient who had a surgical intervention
for infection, wound problem fracture, or
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bone changes such as cysts, osteolysis, AWM
or heterotopic bone formation. You wll see
as you go through the pack that rmajor
conplications, and then you will see sonewhere
el se surgical interventions. And it is a
little confusing perhaps because the surgica
I nterventions that are not renoval and
revision surgeries that are considered serious
are in this group, major conplications.

The radi ographic review was done a
little differently for the arthrodesis than
the STAR ankle group. The arthrodesis group
had the investigator, him or herself evaluate
the fusion status and there was no i ndependent
confirmation of fusion status. Wiereas the
STAR ankl e group had radi ographs eval uated for
all time periods wusing a zonal analysis
devel oped prior to the study.

Al the radiographs were eval uated
by one central reviewer who was |I. And | did
It as part of an Othopedic Research Education
Foundation career grant that was asking
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guestions about the initial position after
total ankle replacenent and ultimate outcones.
So | felt very fortunate to be able to |ook
at all these radiographs, which canme on the
heel s of |ooking at thousands of radiographs
in the Agility studies.

The arthrodesis fusion status was
defined the following way: union was greater
than 50 percent boney bridging at |ess than
four nonths, delayed union, greater than 50
percent boney bridging between four and six
nonths, and nonunion, less than 50 percent
boney bri dgi ng. It should say greater than
si X nont hs.

So if you go out to six nonths and
you don't have boney bridging and you have
pai n, you probably have a nonuni on.

The STAR ankl e radi ographic review,
its goal was to identify radiographic signs
that predict eventual failure, clinically
significant |oosening or magration. That was
the criteria in the original study packet
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agreed on by the FDA

It is inportant to understand that
pre-study, there really was no information
available to guide the developnent of a
radi ographic analysis plan for uncenented
ankl e replacenents, especially this one. And
the initial PMA radiographic analysis, which
was perfornmed by statisticians here based on
the findings on the x-rays, was inconsistent
wi th the goal

W feel it was inconsistent wth
the goal and protocol, we being the clinical
| nvesti gators. W revised the radiographic
analysis in a way that we think is nore
accurate and consistent wth the original
intent of the protocol for an uncenented ankle
based on our experience and further
under st andi ng of what S clinically
significant or not.

Now we're going to go through two
small groups of patients that we actually
reclassified after the statisticians in the
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conpany had nmade their original report to the
FDA. First, we t hought t here was
| nappropriate carrying forward of radi ographic
I nf or nat i on. In the initial PVA analysis, the
STAR ankl e subject who were not radiographic
successes at six or 12 nonths were considered
failures at 24 nonths, regardless of the 24-
nonth results.

And seven of these subjects net
radi ographi c success by 24 nonths. And we
believe should be considered radiographic
successes.

Second, | nappropriate
interpretation of early radiographic findings
as predictive of long-term clinical failure,
early settling of an inplant that subsequently
stabilizes was not found predictive of 24-
month -- or a 48-nonth actually clinical
out core.

W had five subjects who were
initially classified as safety failures. They
were classified -- three at six nonths and
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two at 12 nonths -- but they had no further
change in radiographs and had satisfactory
clinical results at 48 nonths. And we believe
shoul d be consi dered radi ographi c successes at
24 nont hs.

There is a bilateral study arm
This is the bilateral study. It involved a
single-arm nmulti-center study of bilateral
treatnment of 21 patients. These patients were
initially enrolled in the pivotal or continued
access studies wthin developed bilatera
disease or were presenting initially wth
bi | ateral disease.

As I nment i oned, only safety
anal ysis were perforned for these. Patients,
their efficacy data was utilized up until the
point of the contralateral ankle treatnent and
t hen censored.

Bet ween 2002 and 2004, LI NK
received FDA approval for a nmulti-center
registry continued access study. This allowed
them to have their investigators increase the
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nunber of patients wth three phases of 150
patients each, total of 450. Sane sites that
participated in the pivotal study also
participated in the continued access study.

The co-investigators at sone sites
were able to perform STAR ankle procedures.
And this begins to give us sone insight into
the learning curve as we will discuss |ater.

The STAR ankle requires an anterior
surgical approach. 1'mgoing to nention a few
t hi ngs about |essons |earned here and one of
the | essons -- sone of the |lessons are rel ated
to the approach -- at the study outset,
anterior approach was less famliar to us than
the lateral approach, which is very famliar
to nost foot and ankl e surgeons.

This approach is used for all ankle
art hropl asti es. Experience and awareness
I ncreased nationally during the course of the
study with this approach as nore use of other
ankl e repl acenents energed. And increasingly
this approach has been taught in our residency
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and fellowship prograns. So it would be nore
famliar now

The approach is susceptible to
wound probl ens because there is thinner skin,
| ess subQ fat, and the incisions runs right
down the center of an angiosone so that the
blood supply 1is not perfect. | t IS
susceptible to transient or permanent sensory
|l oss in the nedi al dorsal aspect of the foot.

And there is usually a small branch
either here or even up higher and the patients
will |ose sone sensation. About one out of
five patients |oose that from stretch or
transection of fine termnal branch from the
medial branch of the superficial peritoneal
nerve, very simlar to the infrapatellar
branches when you do a total knee of no
clinical significance -- | guarantee that.

Some of the | essons we | earned was

how to deal wth that 1 ncision. And "I
descri be t hat . And we refined t he
I nstrunentati on and t echni que in t hese
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patients with better patient selection and
nore rigorous post-op education.

W lengthened the incision as we
went into the later part of the pivotal study,
as you wll see. It becane recogni zed that we
were putting too nmuch tension on the incision.

El i m nating self-retaining retractors
el i mnates skin staples. | believe this wll
reduce the rate of mmjor conplications related
to the wound.

Interoperatively we try protect the
medial malleolus with a couple K-wires when we
do our cuts. And we, in general, try to
insert thicker poly and downside the talar
conponents so it doesn't hit up against the
si des and cause ot her postoperative probl ens.

W also have better instrunents.
W have better capturing of the saw blade with
decreased bony problens and |'m going to show
you that on the next slide. Towards the end
of the pivotal period, the manufacturer got us
this device that allows us to make our cuts
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nmedial/laterally nuch nore accurately than we
able to nake. And so we have had Iess
I nstance of interoperative and postoperative
problens related to bone cuts against the
mal | eol i .

This is an inportant -- a snall
addition but very inportant. W added tal ar
trials and a talar fin to help assess accuracy
of bone preparation and inprove device
pl acenent. These cane in right at the end of
the pivotal group and right Dbefore the
continued access. So nostly they were
available to us during the continued access
only.

This is pretty straightforward.
This is a guide to tell you whether you nade
your cuts in your talus okay. Now it seens
pretty easy but when you are looking at it
fromin front, you can't see the back and you
can't see the sides perfectly. You don't know
If you' ve got it right.

Wen you put one of these devices
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on, if you cut a little too much bone, what
tends to happen is the device wll just sink.
And it will sink pretty quickly in the first
six nonths or so. And then sonetines it just
st ops.

And that relates to the five
patients that we think should be reclassified
for early sinkage, if you wll.

Finally, our pati ent sel ection
criteria is changing a little with increased
awareness with difficulties with coronal plan
deformty and liganent instability.

This kind of deformty 1is nore
likely to lead to problens. So we are |ess
enthusiastic about a large coronal pl ane
deformty. W are excluding patients wth
peri pheral neuropat hy. W' ve inproved our
patient instruction post op nanual.

So to sort of sumup what |'ve just
said in the last 20 mnutes or so, |'ve
revi ewed t he preclinical testing, ' ve
reviewed of the radiographic issues and the
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Issues related to our review and analysis.
And | have tried to discuss sonme of the
| essons that we have learned in preparation
for Dr. Coughlin's talKk.

The preclinical testing, | think,
was adequate and i nproved our understandi ng of
the nmechanics of the joint. The radi ographic
review showed us that our initial analysis
approach needed to be revised to nore
clinically appropriate.

And this is related to the fact
that we did not have any prior art to work
with to nake the appropriate decisions about
what IS inportant and what IS not In
uncenent ed ankl e repl acenents.

And the lessons |earned have
resulted in inproved safety as evidence by the
I nproved safety in the continued access group
as you can see in your Panel pack.

Wl |, thank you very much for your
attention.

Qur next speaker is Dr. Mchael

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

63

Coughlin who is a dinical Professor of
Othopedic Surgery at Oegon HII Sciences,
D rector of the I|daho Foot and Ankle
Fel | ownship, Past President of the American
Ot hopaedic Foot and Ankle society, and Past
President of the International Federation of
Foot and Ankl e Soci eti es.

Thank you.

CHAI R KI RKPATRI CK: Just as a poi nt
of information, you have approximately 40

m nutes remai ni ng. Thanks.

DR COUGHLI N: l'"'m M ke Coughlin.
I'm from Boise, |[|daho. I'm a <clinica
I nvestigator, a consultant to Link. ' ve

received no royalties, grants, and have no
equity in this conpany.

In 2000, we cane before you and
obtained the IDE for this study. Now seven
years later, we return with our results both
from the pivotal and continuing access study.

One-fourth of ny orthopedic career has been
Involved in the design and execution of this
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st udy.

Dr. Mann and | want you to know
that while we did not performtotal ankles in
the 1970s, we wtnessed the debacle of the
two-part cenented total ankle and we were not
about to risk our hard-earned reputations or
the safety of our patients on this or any
ot her ankl e wi thout firm data.

Thus you will see we collected an
enornmous anount of information and dwelled
sonetimes on mnor or inconsequential adverse
events in an attenpt to cover every aspect of
t he prosthesis and surgical technique.

Pl ease wunderstand we often bias
both the clinical and the radiographic
assessnents against the STAR when conpared to
ankl e arthrodesis. But we wanted to know
everything about the STAR And we ask you to
take this into consideration when you review
this information.

e sought out excel | ent
I nvestigators from renowned institutions for
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t he study. W enlisted surgeons for the
pi votal STAR group who believed in total ankle
repl acenent and wanted to performthem

For the arthrodesis group, we
wanted to enlist those who believed in
arthrodesis and would use a simlar operative
technique and had |ong-term experience. For
exanple, if sonmeone used an Elizeroff or an
external fixator, the infection rate m ght
have been higher and bias the data agai nst the
art hrodesi s group.

W did not want people who were
commtted to the Agility ankle. They m ght
cherry pick and do just the difficult
arthrodesis cases and bias the study against
t hat group.

W wanted them to use a simlar
technique that we could then use to conpare
with the neta-analysis in the literature. And
they needed good support staff. And they
needed to be good recordkeepers. And they
needed to be reliable and conpet ent
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| nvesti gators.

The end result we had two equally
tal ented and experienced groups. However, the
arthrodesis group was doing what they did
often and did well and had done for a |ong,
| ong tinme.

There was no l|earning curve for
t hem From an experience viewpoint, they
start the 1,600 neter race at the 800 neter
mar K. The STAR group started at the starting
l'i ne.

It wasn't difficult to enroll the
candidates for ankle replacenent but we
predicted that the desire for notion and
reservations about functional difficulties
follow ng an arthrodesis woul d make enrol | nent
in the control slower and nore difficult. W
only needed 24 and 12 patients to prove
efficacy in this study, the primary endpoint.

At 12 and 24 nonths, our follow up
was excellent for the STAR group. Mot i vati on
for the arthrodesis group was nore difficult.
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They had no vested interest, received a

standard operation treatnent, and were hel ping
anot her group.

Li kewi se, the extensive followup
requirements for the control, who were only
receiving standard treatnent, led to a | oss of
follow up in the control wth the passage of
tine. And this nmade for a snmall sanple size,
which eventually nade our safety delta,
al t hough cl ose, much nore difficult to attain.

Now | realize you understand this
but the three groups were intent to treat,
those at the starting line, conpleters, those
who reached the finish |ine, and per protocol,
those with no deviations that would disqualify
them fromthe study.

This slide justifies the ITT
conpl eters and per pr ot ocol pati ent
popul ati ons. And | refer you to the
subm ssi on docunent regarding that.

There wer e no signi ficant
differences in gender or race in the STAR and
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control groups. The STAR patients were
significantly ol der and I ncreasi ng age
probably biases data agai nst the STAR group as
function is lower. But | suppose you can nake
the argunent that expectations are |ower here
as well. The inplications are obviously
I mportant in these areas.

In the STAR group, the incidence of
rheumatoi d patients was two-fold greater. And
this does portend nmultiple joint involvenent,
I ncreased pain, higher conplication rates,
decreased function, and biases against the
STAR

Now let's |ook at the Buechel-
Pappas nunbers, the scoring nethod that we all
agreed to use to evaluate both groups. It was
designed for total ankles in 1978. And in
your packet on page 50 of the protocol, it
awards 40 points for pain, 40 for function, 15
for range of notion, and five points for
deformty.

The score was adm nistered prior to
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and follow ng surgery. And we needed this
control, t he control gr oup for this
conparison. You want points. You want a high
score. So if you look at the pain score, the
STAR has a |ower score. They hurt nore than
the control group. No pain would give you 40
poi nts here.

Li kewi se, the function, where 40
points would be normal, the STAR group has a
| oner function |evel. At baseline, range of
notion was slightly better in the STAR and
deformty was the sane for the two groups.

In summary, the two popul ations
were simlar for gender, weight, and height.
But the STAR group was nore debilitated
because of a higher nunber of rheumatoids,
ol der age, higher pain, and | ower function.

At the time of surgery, despite
this being a relatively unfamliar surgical
approach, coupled wth inplanting a new and
unfam |liar prosthesis, variables of operative
time, estimted blood I|oss, and hospital
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| engths of stay were simlar.

At 12 and 24 nonths, the STAR had
significant inprovenents in the total BP score
when conpared with the control group. The FDA
requested us to delete the 15 point range of
noti on conponent on the BP scoring system to
see what happened.

Now t his has never been reported in
the literature or done to ny know edge. But ,
you know, it was a reasonable question. I's
this all about notion? That's what | think
patients believe.

You wll see, as we proceed, it is
much nore than this. But even w thout giving
credit for the notion, the STAR group did
greater than the control group.

This is in regards to deformty.
Here you want points as well. Let's | ook at
| nprovenent conponents of the BP scoring
system These are interesting and shows why
the STAR did better. Deformty, only given
five points, is conposed of alignnment, |eg
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|l ength inequality, and having the foot plant
at grade on the ground.

Those wth an arthrodesis and
slight equinus wll back knee. Those in
slight varus wll roll out. Those with a
short leg, and many with a fusion do have a
short leg, will conplain. And they did. And
t he STAR showed significant inprovenent here.

Regarding functional inprovenent,
again a significant inprovenent in this area.
A total of 40 points are available wth eight
poi nts each for linp, standing, walking, stair
clinmbing, the wuse of a cane, «crutch, or
wal ker. W will dissect this further in a
noment .

The pain score, you want points
here in all of these subgroups. A total of 40
points are available. And these nunbers apply
to i nprovenent over baseline.

Now this was a surprise to us. W
woul d have expected greater pain relief in the
arthrodesi s group. They hurt Iless due to
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rigid internal fixation. But at 12 and 24
nonths, the pain score inprovenent in the STAR
was greater. And we believe the answer is
just like with a fused hip, the spine takes a
beati ng. A total hip replacenent spares
adj acent joints. So, too, wth the STAR I t
spares the hindfoot.

Range of notion inprovenent, this
Is critically inportant to the quality of
life. It is the reason these people offer a
t ot al ankl e repl acenent. It allows ny
patients to cross country ski, to hike in the
hills, to walk up an incline, to stand wth
ease, and to wade in a river. And, of course,
t he nobi |l e ankl e was superi or.

Patients preoperatively gave a
score for notion. And they had a | ower score
after arthrodesis, hence the negative val ue.

| mprovenent in the BP score was

al nost two-fold over the control. W set a
40-point inprovenent as a goal. And that was
t he mean score, a hi ghl y si gni fi cant
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difference. And wthout notion -- the reason
for doing the total ankle replacenent was for
notion. Let's be clear about that.

But when we were asked to elimnate
notion and check the scores, the scores, you
can see, were still greater. They were
substantially different. And that IS
| npressive to ne.

But let's look nore closely at

function. This is where flexibility is so
critical. There are eight points available
for each of these subgroups. Real i ze these

are i nprovenment scores, not total scores:

Stair cl i nbi ng, significantly
better; st andi ng, significantly better;
support with wal king, better; walking -- this,
Interestingly, was on level ground -- it was
better but | wsh it had been suggested a
slope for the test and it wuld have
differentiated t hese t wo gr oups nor e
specifically; linp, significantly better due
to leg length inequality, lack of flexibility.
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In all but one of these subsections, the STAR
scored better.

Now realize there has never in the
history of orthopedics been a prospective
arthrodesis study or a total ankle replacenent
study of this magnitude and depth. Now we set
the bar high -- at 40 points for inprovenent
in the BP score. Wy?  Well, we wanted to
prove a difference.

The STAR group was significantly
better at 12 and 24 nonths wth notion and
with notion renoved, it was still superior.

In our protocol safety success
required the criteria in the left-hand col um.
Wiile no specific hypothesis was attached to
the safety endpoint, the observed difference
in the safety endpoint was less than the 15
percent delta for all populations when the
non-inferiority delta was not net.

This information is original data,
not adjusted for porous ingrowh and del ayed
stabilization of the conponents. Ve will
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discuss in depth later. But for our
radi ographs, at the beginning of the study we
had no prior studies for us to set the bar.
W had hip and knee studies but our criteria
was nore inclined towards cenented total ankle
repl acenent .

W wanted to pick up any mgration
or periprosthetic |ucencies. In submtted
ankles, these signs routinely and regularly
herald failure. This is not necessarily true
for conponents with biologic fixation as has
been shown, especi ally in t ot al knee
repl acenent .

And In t he originally PVA
application, the initial radiographic analysis
was perfornmed by the conmpany in consultation
with its data analysts and statisticians
wi thout any input from the clinicians. They
Incorrectly assuned that if a patient did not
neet the radiographic success criteria at six
or 12 nonths, that they were a failure and,
therefore, carried forward as failures.
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They didn't take into account bony
ingrowth inplants with a dynamc interface.
This situation was only realized by us
clinicians earlier this year during our
extensive review of the data in PMA.  This is
what has pronpted the revised and clinically
appropriate re-analysis of the radi ographs.

There were two different areas of
concern in the original analysis. The first
concern was the inappropriate carrying forward
of early radiographic failures.

Seven patients had early
radi ographs that either denonstrated a | ucency
or were suggestive of conponent mgration.
These findings were not present at 24 nonths.

I n t hat 24 nont hs, t hese patients
unequi vocally net the radiograph success
criteria. There is no debate about their
success.

The second concern was t he
| nappropri ate interpretation of early
radi ographic findings as predictive of |[|ong-
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termclinical failure. A cenented prosthesis
that subsides should not inprove and wll
likely fail. An ingrowmh prosthesis may
stabilize with further ingrowth and succeed.

And we have several of these that
settled initially and were stable at 12
nont hs. These patients continued to do well
clinically and functionally through the 48-
nont h fol | ow up.

The i npact of an appropriate
eval uation of the pivotal STAR patients found
these additional 12 subjects who were
consi der ed radi ographic  successes at 24
nont hs, who had net all other safety criteria.

The criteria remai ned unchanged. W changed
our analysis. And we firmy believe that this
Is not only fair but it is appropriate.

In t he anal ysi s of safety
endpoi nt s, the initial difference of 12
percent rate gets <closer wth appropriate
radi ographi c analysis. W believe the success
of the control group is overestinmated and the

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

78

delta is affected, of course, by the snall
nunber of control subjects.

No specific hypothesis was attached
to the safety endpoint. (oserved differences
In safety success rate was |less than the 15
percent delta for all populations. The non-
inferiority delta was not net. The difference
between the two groups is largely related to
nmaj or conpl i cations and sur gi cal
I nterventions.

So on this side we see revised
nunbers based on the seven patients carried
forward and the five patients who initially
settled and then stabilized. Initially the
difference was 12 percent but with these two
adj ust nent s, we see a conparable safety
success of 76.1 and then 79.6 percent.

The delta is net wth the 12
patients, but if just the seven carried
forward patients are included, this is only a
six percent difference but the |ower bound of
the confidence interval at 17 percent s
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affected, again, by the small nunber of
patients in the control.

The safety endpoint is nmet for the
STAR group in the pivotal study wth the
appropriate radiographic analysis. And we
strongly suggest that the success of the
control is overestimated because of under-
reporting  of fusion failures by  using
I nvestigator classifications. And nost |ikely
the 86.5 percent fusion rate could not be used
because these patients were not fully weight-
bearing at four nonths, 13 percent of them
were not fully weight bearing at four nonths
and were still casted after the fourth-nonth
visit.

And with the nore appropriate
radi ographic analysis for both the control and
STAR groups, we have a nore conparable safety
success rate. Now the overall success, and
that would be safety and efficacy, was 45
percent versus 13.7 percent in the control.
If you will, it was 49.3 percent.

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

80

Pat i ent success rates by
I nvestigational site were not statistically
significant and | think the p-value tells the
whol e story. And again, wthout using notion,
the STAR still does well or is superior to the
control group.

Wen |ooking at pain, you want a
| ow score here. Zero equals no pain. When
| ooking at pain score inprovenent, the STAR
group hurt nore before and had a |larger
reduction in pain scores as evidenced by a
hi gher i nprovenent score. This is notable
achieverent for a nobile-bearing ankle joint
conpared to an arthrodesed joint or fused
j oi nt.

Usi ng our subjective questionnaire,
both groups were happy. Both were inproved
over their subjective preoperative condition.

The satisfaction of the arthrodesis
group, however, made it difficult to keep them
com ng back. Once their issue was solved,
there truly was little notivation to keep them
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com ng back as tinme passed.

And as we now address adverse
events, they were nore comon in the STAR
group. Sone are due to the criteria we used.

And sone are only seen with the anterior
appr oach.

And sone are not really reported in
the control group |like fracture of the
mal | eol i . This is due to the need to resect
bone from the distal tibial region. It is
wel | described in our prior literature -- a
risk of the procedure. But our quest was to
reduce this once we observed the incidence in
t he pivotal study.

Pain and swelling, a short-term
event, it is expected with a noving joint and
Is of little consequence long term

Nerve injury, this is a risk of the
exposure as well. W truly thought we m ght
see posterior tibial nerve  or greater
saphenous nerve injuries from our group. But
these reports refer to the small sensory
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branch shown by Dr. Saltzman.

The increased range of notion was
probably a function of patient expectations.
And wound problens, this isn't just the STAR
It is any total ankle that uses an anterior
appr oach.

Regarding fractures, we succeeded
In reducing this in the continued access wth
our change in technique and instrunentation
that was el aborate. These fractures were of
little consequence |long term but renenber, we
agai n under report the arthrodesis group. One
hundred percent of the fibula and many of the
nmedi al mal | eol | in t hat group wer e
intentionally cut or fractures.

W see here adverse events. And
this is at 24 nonths. Here we do give proper

credit to delayed wunion by history in the

| ower right-hand corner, at up to 13.5
percent, for those that still are not weight
bearing at four nonths or still in a cast at
16 weeks.
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| again call attention to that tiny
superficial branch of the peroneal nerve that
can be stretched or severed, leaving a snall
area of nunbness analogous to followng a
t ot al knee, nunbness from severing the
I nfrapatellar branch of the saphenous nerve.

No patients in our study had a
nmaj or nerve I njury of any | ong-term
consequence during the pivotal study. Even
though AEs were nore common in the pivotal
STAR group, many of them did not have
significant clinical consequences or |ong-term
sequel | a. Many are not captured in the
control group

There was narked decrease in najor
conplications in the continued access. Pai n
was conparable in both groups. Nerve injury,
the superficial branch of the peroneal nerve
that | nentioned is clinically insignificant
and conparable to total knees.

Bone fracture, rarely significant,
intrinsic to arthrodesis, and reduced in the
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conti nued access arm
Soft tissue edenm, characteristic

of all arthroplasties, transient really, and

apparent with only early cast changes. It i1s
seen with early weight bearing. Decr eased
range  of nmotion is nore intrinsic to

art hrodesi s.

Wund problens, characteristic of
the anterior appr oach, inproved in the
continued access study wth our technique
changes. The infection rate was lower in the
STAR group and bony changes such as exostosis,
het er ot opi ¢ bone, fracture, that is simlar in
rate and incidence to the non and del ayed
union rate in the control group.

And when we say nmaj or
conplications, wounds and nerves and fractures
were rarely a mgjor conplication requiring
| ater surgery as we see in the right-hand
col umm.

At 24 nonths, the study endpoint,
revisions were nore prevalent in the STAR
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group, a function of art hropl asty in
conparison to arthrodesis. Reoper ati ons
I ncl uded ORI F of mal | eol i, debri denent

het erot opi ¢ bone, revision, and in two cases,
an arthrodesis. As per the literature, clean
outer salvage with revision or arthrodesis is
an inherent risk of a nobile joint.

Q her I nterventions wer e nor e
prevalent in the STAR group, a function of the
debilitated state of the ankle at baseline.
Renovals were nore comon in the contro
group, a function of synptomatic hardware.

This slide enunerates conponent
revi si ons. Meni scal conponent renovals are
standard practice when visualized for any
reason such as just wth a total knee
repl acenent. But other conponents were only
renoved for visible abnornmalities at the bone
I mpl ant i nterface.

Please realize there were really
two purposes of this study. From a conpany
perspective, they wanted to gain approval.
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From Dr. Mann's and ny perspective, we wanted
to define all the issues with total ankle
repl acenent, not necessarily fusion. Hence
you W Il see us collecting enornous anounts of
i nformation on AEs and interventions.

These questions capture nore issues
with total ankles. For exanple, we captured
het er ot opi ¢ bone formation with the STAR I t
happens often with arthrodesis but we did not
capture it there. W also believe that the
control group results are probably superior to
any other published study and reflect the
expertise of the investigators in that arm of
t he study.

Maj or conplications up to 24 nonths
were captured to identify those events that
should indicate failure of an arthroplasty
subj ect . STAR ankle conplications largely
reflect the anterior surgical approach and
articulating nature of the device.

We did not include delayed union or
malunion in the arthrodesis group, which is
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generally considered a major conplication
foll owi ng arthrodesis. Definition of nmajor
conplications focused | argel y on t he
arthroplasty, wound problens associated wth
the anterior approach, bone problens that were
a natural consequence of a notion-preserving
devi ce.

So how did we react and |l earn? And
what differences did it nake? For wound
problens and bone problens, you have heard
what we did to reduce the AEs. And we
succeeded. And please recall the published
literature does denonstrate for the STAR and
other total ankle replacenents that revision
arthroplasty or arthrodesis is a realistic
option when failure occurs. It results in
hi gh success rates.

Now |'ve detailed the anticipated
difficulty enrol ling patients to t he
arthrodesis control: permanent |oss of ankle
nmobility, degeneration of adjacent joints,
avai lability of an FDA- cl ear ed ankl e
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prosthesis, and reluctance of patients to
comply wth extensive long-term protocol
requirenments.

But the neta-analysis helps us to
suppl enent the pivotal study safety data. How
did we pick these 12 articles? Trying to be
correct and fair, we chose articles wth
simlar operative technique. W also tried to
elimnate those with external fixators. W'
chose papers that gave us an honest and true
pi cture of an arthrodesis experience.

Wen we |ook at the historical
controls, interventions are |ower, delayed
union 1is wunder-reported depending upon the
definition, and the revision of device failure
I's equivalent to the STAR procedure.

Control results are nuch better
t han hi st ori cal results for ankl e
art hropl asty. Safety results observed in the
STAR group  of the pivotal study are
representative of historical controls. And
the safety profile of the STAR was based upon
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a period when the techni que was being refined.

Now in 2005, the FDA raised a
question regarding radiographic review for
continued access patients. The conpany
perfornmed the analysis of the first group of
the patients in the continued access and all
24-nmont h radi ographs that were available were
revi ewed. Five of the 85 patients had
I nconpl ete radi ographic data due to either the
quality of the radiographs or the position of
the ankle, to determne the status of success
or failure.

The i ndependent radiographs were
reviewed by Medical Metrics, a highly regarded
I ndependent orthopedic imaging core |ab which
I's involved in nunerous |IDE trials.

Now we see at 24 nonths all three
groups side by side. And using the
I ndependent radi ographic review for t he
continued access group, all continued access
success rates are higher than the pivotal
study. The delta is net both for efficacy and
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for safety success. For overall success,
there was not a delta but the p-value is nost
| mpr essi ve.

In continued access, we were able
to substantially inprove instrunentation and
techni que, including sone sequential |iganment
rel ease to balance the ankle joint during
surgery. W have |earned |essons and have
| npl emrented them as you see in the results of
conti nued access.

Now as an orthropod, |'m venturing
on sonewhat tenuous statistical gr ounds
talking about inputed results, however we
continue to assess this in both a careful and
conservative fashion. W see the STAR pivotal
results initially at 71 percent. Then with
the clinical -appropriate analysis, 79.6.

And for continued access, for those
wi t hout independent radiographic review, we
used the success rate for the pivotal study.
So thus you see a rate of 78.2 percent and
then 84.2 percent, which is conbined with the
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radi ographic review from Medical Metrics and
using for the rest of the patients the rate
fromthe pivotal study. And the delta is nade
wi th bot h.

At 24 nonths, we see surgica
I nterventions occurring at one- hal f t he
frequency in the continued access study. And
wound  probl ens, resul t ant I nfection, and
osseous problens were markedly reduced in
continued access wth over twice as nany
patients with t he sane nunber of
conpl i cati ons.

The published European experience
and the two-part Aneri can t ot al ankl e
experience did not prepare us for these
problens. W had to experience in them then
we had to solve and react. And we did.

So across the Dboard, we see
sur gi cal I nterventions and maj or
conplications, all over the sane tinme period
of 24 nonths. There was a substantia
decrease in the <continued access arm in
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revision and renoval and major conplications
were conparable to the controls and to the
hi storical arthrodesis neta-analysis.

Furthernore, five of the 12 pivotal
revisions were poly exchanges. In continued
access, the 7.1 revision, renoval, and nmajor
conplication <conbined is lower than the
control rate of 10.6 percent. And for all the
STARs done, 9.2 percent is lower than the
control rate as well.

It is very clear that the overall
results are superior for the STAR group. The
Buechel - Pappas scores, which we chose to use
as our yardstick were superior for the STAR
group at 12 and 24 nonths. And the BP
| nprovenent scores were also better for the
STAR with or wthout range of notion. And
functional inprovenents were nost inpressive.

Superior efficacy results for the
mean BP score and the greater than or equal to
40- poi nt i nprovenent of BP scores were seen at
12 and 24 nonths. Superior and non-inferior
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efficacy results for the nean BP score, m nus
range of notion subscore at 12 and 24 nonths
was seen as wel .

For the continued access study, the
nodi fications to the surgical procedure and
new techniques result in |ower adverse event
rates. Additionally, physician experience was
associated with inproved safety, efficacy, and
overal | outcones.

W are dealing wth an orphan
joint. And for those of us who treat foot and
ankle problens, our patients have waited a
long time for a solution to their problens.
It is an orphan joint and witness that none of
the major orthopedic conpanies of Anerica are
here today presenting this PVA

W have needed biologic ingrowh, a
non-cenented solution, and a three-part nobile
bearing to address the failures experienced in
the 1970s with cenented two-part ankl es.

W have kept neticul ous records and
reported mnor and nmaj or adverse events. Many
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of them are inportant for us to know but of
limted |ong-term consequence. And we have
had to bal ance those risks and we ask you to
bal ance them agai nst the functional inpact for
patients.

And when you do, while the AEsS were
higher in the pivotal study, many of these
were mnor and resolved and have denonstrated
a definite reduction in the continued access
with our experience and changes that we have
had to figure out.

Both arthrodesis and arthroplasty
have conparable risks. But we thought we knew
in 2000 that we now know, ankle arthrosis
after an ankle arthrodesis, as Coster and
Sal t zman showed, | eads I nevitably and
regularly to a hindfoot DID.

And as Pyevich showed foll ow ng the
Agility ankle, and Horton showed after the
STAR, ankle replacenent protects the hindfoot
and reduces the rate of DID in adjacent
joints. This doesn't get any credit with any
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score. But it is vitally inportant.

Now renenber the options for
sal vage with revision or arthrodesis have high
success rates as well. W don't expect |ater
surgery but alternatives for revision surgery
denonstrate relatively high success rates.

But  what about other clinical
benefits that our patients tell us about when
they visit us in the office? For themto be
able to stand confortably, to clinb a slope in
the forest, on the farm or on the golf
course, to be able to walk up a flight of
stairs, to wade and cast a fly in a river at a
rising fish, to maintain near-normal nobility,
we wanted to give patients wth arthritic
ankles a safe, effective alternative to ankle
art hrodesi s. And this truly is what our
seven-year journey was all about.

Thank you.

CHAI R KI RKPATRICK: | woul d caution
the sponsors to recognize you have seven
m nut es remai ni ng. Please try and stick to
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facts. Thank you.

MR GREENBERG ' m from New YorKk.
It's no problem

kay, I'd like totalk alittle bit
about our training program W did a |earning
curve analysis and what we did is we eval uated
the conparative rates of I ntraoperative
fractures, nmmjor conplications, and surgical
I nterventions. The pivotal study against the
first 15 of the surgeries in the continued
access and then later 15.

And what we found is, as we have
said before, the rate of problens goes down
markedly from the pivotal study to the
continued access. But the evidence becones
much Iless clear after those first 15 in
conti nued access. Wile it seens the
I ntraoperative fracture rate continues to go
down, other rates it is really unclear, and
maj or conplications not clear at all.

One thing we had going for in the
continued access study is we did have some new
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I nvestigators that were not in the pivotal
| nvesti gation. So these people we could see
If they were able to junp the l|earning curve
using the new techniques and instrunentation.
And you will see on the right, their results
were actually very, very good.

I ntraoperative fracture rate, |ower
than the pivotal I nvestigators in the
continued access and, obviously, lower than in
t he pivotal study.

Maj or conpl i cati ons, on 26
patients, they had =zero. And surgi cal
I nterventions, they had one.

So with increased awareness and
training the anterior surgical approach in the
United States is also sonething that has
happened in the |ast seven years. So that has
gi ven surgeons a chance to learn the anterior
appr oach.

So they have had training wth
Agility in other two-part ankles and they have
also now had training provided in residency
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and fellowship prograns on the anterior
appr oach.

So for new surgeons, I nproved
Instrunentation and patient selection vyield
results simlar to those of our original
I nvestigators who have had subst anti al
experi ence.

W plan to run a training course
requiring certification of all surgeons before
they are able to perform a procedure. The
training program consists of a day-and-a-half
of didactic and cadaveric | abs. Each surgeon
wll leave with a video, procedure nmanual,
I mpl ant and instrunent nmanual, and contact
I nformati on obviously not only for the conpany
but for at |east one of the instructors as
wel | .

There will a lecture in the
training covering the history of ankl e
arthrodesis, the STAR device subscription
rationale, indications and contraindications,
war ni ngs, precautions, and surgical pitfalls,
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adverse events, how to avoid and manage them

and recent changes to the instrunentation and

t echni que.

W wll review a STAR surgica
procedure video and we wll have a STAR
surgi cal cadaveric | ab, a final | ecture
reviewi ng patient Instructions and post-

surgery followup regines, and revisions and

reoper ati on strategies when necessary.
Everyone wll have to pass certification
testing.

W al so plan a post-approval study.
W' ve suggested a two arm study basically,
one looking at long-term result and one
| ooking at the learning curve. The long-term
results | ooking for revision and renoval rates
for the STAR, we wll look at the continued
access patients, all of them including those
t hat have previously fail ed.

The l|earning curve, we're | ooking
for new surgeons, five new sites with 125
new y-recruited patients. | mportant to note,
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It may be a while getting this information to
FDA because there are a lot of sites where the
volune is expected to be quite | ow

The principle endpoints on the | ong
termwll be revision or renoval rate for the
STAR ankle at four years, confirned at six
years, and ei ght years.

For the learning -curve, nmaj or
conplications wthin 12 nonths, revi si ons,
renoval s, wound problens, I nfections, and
perioperative fractures that require surgical
I ntervention and fixation.

W really don't see a need for a
study group. The principle endpoints of the
study: long-termrevision or renoval rate are
really a principle interest to the surgeons
and the patients. Arthrodesis have been well
known and well docunented and well described
in the literature. And don't change greatly
after the 12-nonth point.

Length of st udy fol | ow, as
mentioned, for the long-term arm six weeks,
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